LENESANS

-
0
D
ﬁ\l
7
<
Q
5
c
Q

R8C/33G Group, R8C/33H Group

User’s Manual: Hardware

—
o

RENESAS MCU
R8C Family / R8C/3x Series

All information contained in these materials, including products and product specifications,
represents information on the product at the time of publication and is subject to change by
Renesas Electronics Corp. without notice. Please review the latest information published by
Renesas Electronics Corp. through various means, including the Renesas Electronics Corp.
website (http://www.renesas.com).

Renesas Electronics
WWW.renesas.com Rev.1.10 Jan 2014



10.

11.

12.

Notice

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

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

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

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

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

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

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

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems, surgical implantations etc.), or may cause serious property
damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas
Electronics product before using it in a particular application. You may not use any Renesas Electronics product for any
application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses incurred
by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas
Electronics.

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

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

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

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

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

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

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

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

owned subsidiaries.

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

(2012.4)




General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to al MPU/MCU products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that
have been issued for the products.

1. Handling of Unused Pins

Handle unused pins in accordance with the directions given under Handling of Unused Pins in the

manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation with an
unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LSI, an
associated shoot-through current flows internally, and malfunctions occur due to the false
recognition of the pin state as an input signal become possible. Unused pins should be handled as
described under Handling of Unused Pins in the manual.

2. Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register settings and
pins are undefined at the moment when power is supplied.

In a finished product where the reset signal is applied to the external reset pin, the states of pins
are not guaranteed from the moment when power is supplied until the reset process is completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function
are not guaranteed from the moment when power is supplied until the power reaches the level at
which resetting has been specified.

3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not access

these addresses; the correct operation of LSI is not guaranteed if they are accessed.
4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become stable.

When switching the clock signal during program execution, wait until the target clock signal has

stabilized.

— When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock signal.
Moreover, when switching to a clock signal produced with an external resonator (or by an external
oscillator) while program execution is in progress, wait until the target clock signal is stable.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm

that the change will not lead to problems.

— The characteristics of an MPU or MCU in the same group but having a different part number may
differ in terms of the internal memory capacity, layout pattern, and other factors, which can affect
the ranges of electrical characteristics, such as characteristic values, operating margins, immunity
to noise, and amount of radiated noise. When changing to a product with a different part number,
implement a system-evaluation test for the given product.




How to Use This Manual

1. Purpose and Target Readers

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

The manual comprises an overview of the product; descriptions of the CPU, system control functions, peripheral
functions, and electrical characteristics; and usage notes.

Particular attention should be paid to the precautionary notes when using the manual. These notes occur
within the body of the text, at the end of each section, and in the Usage Notes section.

The revision history summarizes the locations of revisions and additions. It does not list all revisions. Refer
to the text of the manual for details.

The following documents apply to the R8C/33G Group, R8C/33H Group. Make sure to refer to the latest versions of
these documents. The newest versions of the documents listed may be obtained from the Renesas Electronics Web
Site.

Document Type Description Document Title Document No.
Datasheet Hardware overview and electrical characteristics R8C/33G Group, | RO1DS0091EJ0100
R8C/33H Group
Datasheet
User’s manual: Hardware specifications (pin assignments, memory R8C/33G Group, | This User’s manual
Hardware maps, peripheral function specifications, electrical R8C/33H Group
characteristics, timing charts) and operation User’s manual:
description Hardware
Note: Refer to the application notes for details on
using peripheral functions.
User’s manual: Description of CPU instruction set R8C/Tiny Series | REJ09B0001
Software Software Manual
Application note Information on using peripheral functions and Available from Renesas Electronics
application examples Web site.

Sample programs

Information on writing programs in assembly language
and C

Renesas technical | Product specifications, updates on documents, etc.
update




2.

The notation conventions for register names, bit names, numbers, and symbols used in this manual are described
below.

Notation of Numbers and Symbols

@

2

Register Names, Bit Names, and Pin Names
Registers, bits, and pins are referred to in the text by symbols. The symbol is accompanied by the word “register,”
“bit,” or “pin” to distinguish the three categories.
Examples the PMO3 bit in the PMO register
P3 5pin, VCC pin

Notation of Numbers
The indication “b” is appended to numeric values given in binary format. However, nothing is appended to the
values of single bits. The indication “h” is appended to numeric values given in hexadecimal format. Nothing is
appended to numeric values given in decimal format.
Examples Binary: 11b

Hexadecimal: EFAOh

Decimal: 1234




3. Register Notation

The symbols and terms used in register diagrams are descri

bed below.

X.X.X XXX Register (Symbol)

Address XXXXh

Bit b7 b6 b5 b4 b3 b2 bl o]0]
Symbol | XXX7 XXX6 XXX5 XXX4 — — XXX1 XXX0 *1
After Reset 0 0 0 0 0 0 0 0 /
Bit Symbol Bit Name Function
b0 XXX0 [XXX bit béboo. R/W
bl XXX1 F XXX R/W
0 1: XXX N
1 0: Do not set.
11: XXX
b2 — Nothing is assigned. If necessary, set to 0. When read, the content is undefined. —
b3 — Reserved bit Set to 0. R/W
b4 XXX4 | XXX bit Function varies according to the operating mode. R/W
b5 XXX5 w
b6 XXX6 R/W
b7 XXX7 | XXX bit 0: XXX R
1: XXX
\*2 \*3
*1
R/W: Read and write.
R: Read only.
W: Write only.
—: Nothing is assigned.
*2
* Reserved hit
Reserved bit. Set to specified value.
*3

* Nothing is assigned.

Nothing is assigned to the bit. Asthe bit may be used for future functions, if necessary, set to 0.

» Do not set to avalue.
Operation is not guaranteed when avalueis set.
« Function varies according to the operating mode.

The function of the bit varies with the peripheral function mode. Refer to the register diagram for information

on the individual modes.




4. List of Abbreviations and Acronyms

Abbreviation Full Form
ACIA Asynchronous Communication Interface Adapter
bps bits per second
CRC Cyclic Redundancy Check
DMA Direct Memory Access
DMAC Direct Memory Access Controller
GSM Global System for Mobile Communications
Hi-Z High Impedance
IEBuUS Inter EqQuipment Bus
1/0 Input/Output
IrDA Infrared Data Association
LSB Least Significant Bit
MSB Most Significant Bit
NC Non-Connect
PLL Phase Locked Loop
PWM Pulse Width Modulation
SIM Subscriber Identity Module
UART Universal Asynchronous Receiver/Transmitter
VCO Voltage Controlled Oscillator

All trademarks and registered trademarks are the property of their respective owners.
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SFR Page Reference

Address Register Symbol Page Address Register Symbol Page
0000h 0040h
0001h 0041h |Flash Memory Ready Interrupt Control FMRDYIC 141
0002h Register
0003h 0042h
0004h | Processor Mode Register 0 PMO 32 0043h
0005h | Processor Mode Register 1 PM1L 173 0044h
0006h | System Clock Control Register 0 CMO 106 0045h
0007h | System Clock Control Register 1 CM1 107 0046h
0008h | Module Standby Control Register MSTCR 242, 299, 0047h | Timer RC Interrupt Control Register TRCIC 141
313, 333, 0048h | Timer RDO Interrupt Control Register TRDOIC 141
348, 362, 0049h | Timer RD1 Interrupt Control Register TRD1IC 141
378, 470 004AN
000%h_| System Clo?k Control Register 3 CM3 108 004Bh |UART2 Transmit Interrupt Control Register | S2TIC 140
O00Ah |Protect Register _ PRCR 134 004Ch |UART2 Receive Interrupt Control Register | S2RIC 140
0008h Res#t S_OL"CB Determlr?atlon R.eglster RSTFR 32 004Dh |Key Input Interrupt Control Register KUPIC 140
000Ch_| Oscillation $top Detection R_eg|ster OcD 10 004Eh | A/D Conversion Interrupt Control Register |ADIC 140
000Dh_| Watchdog T?mer Reset Reglster WDTR 173 004Fh | SSU Interrupt Control Register SsulC 141
000Eh | Watchdog Timer Start Register WDTS 173 0050h
000Fh_| Watchdog Timer Control Register WDTC 174 0051 |UARTO Transmit Interrupt Control Register | SOTIC 140
0010h 0052h | UARTO Receive Interrupt Control Register | SORIC 140
0011h 0053h
0012h 005ah
0013h 0055h
0014h . . - - 0056h | Timer RA Interrupt Control Register TRAIC 140
0015h | High-Speed On-Chip Oscillator Control Register 7| FRA7 110 0057h
0016h 0058h | Timer RB Interrupt Control Register TRBIC 140
0017h 0059h | INT1 Interrupt Control Register INT1IC 142
0018h 005Ah | INT3 Interrupt Control Register INT3IC 142
0019h 005Bh
001AR 005Ch
001Bh - . 005Dh [ INTO Interrupt Control Register INTOIC 142
001Ch | Count Source Protection Mode Register CSPR 174 005Eh |UART2 Bus Collision Detection Interrupt | U2BCNIC 140
001Dh Control Register
001Eh 005Fh
001Fh 0060h
0020h 0061h
0021h 0062h
0022h 0063h
0023h | High-Speed On-Chip Oscillator Control Register 0| FRAO 111 0064h
0024h | High-Speed On-Chip Oscillator Control Register 1| FRAL 111 0065h
0025h | High-Speed On-Chip Oscillator Control Register 2| FRA2 112 0066h
0026h | On-Chip Reference Voltage Control Register OCVREFCR 515 0067h
0027h 0068h
0028h 0060h
0029h | High-Speed On-Chip Oscillator Control Register 4| FRA4 113 006Ah
002Ah [ High-Speed On-Chip Oscillator Control Register 5| FRA5 113 006Bh
002Bh | High-Speed On-Chip Oscillator Control Register 6| FRA6 113 006Ch
002Ch 006Dh
002Dh 006Eh
002Eh 006Fh
002Fh | High-Speed On-Chip Oscillator Control Register 3| FRA3 113 0070h
0030h | Voltage Monitor Circuit Control Register CMPA 45 0071h
0031h | Voltage Monitor Circuit Edge Select Register | VCAC 46 0072h | Voltage Monitor 1 Interrupt Control Register| VCMPLIC 140
0032h 0073h | Voltage Monitor 2 Interrupt Control Register | VCMP2IC 140
0033h | Voltage Detect Register 1 VCAL 46 0074h
0034h | Voltage Detect Register 2 VCA2 47,114 0075h
0035h 0076h
0036h | Voltage Detection 1 Level Select Register VD1LS 48 0077h
0037h 0078h
0038h | Voltage Monitor 0 Circuit Control Register VwWoC 49 0079h
0039%h | Voltage Monitor 1 Circuit Control Register vwicC 50 007Ah
003Ah | Voltage Monitor 2 Circuit Control Register vw2C 51 007Bh
0038h 007Ch
003Ch 007Dh
003Dh 007Eh
003Eh 007Fh
003Fh
Note:
1. The blank regions are reserved. Do not access locations in these
regions.
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0080h |DTC Activation Control Register DTCTL 185 00COh | A/D Register 0 ADO 516
0081h 00C1lh
0082h 00C2h A/D Register 1 AD1 516
0083h 00C3h
0084h 00C4h A/D Register 2 AD2 516
0085h 00C5h
0086h 00C6h | A/D Register 3 AD3 516
0087h 00C7h
0088h [DTC Activation Enable Register 0 DTCENO 184 00C8h A/D Register 4 AD4 516
0089h |DTC Activation Enable Register 1 DTCEN1 184 00C9%h
008Ah |DTC Activation Enable Register 2 DTCEN2 184 00CAh A/D Register 5 AD5 516
008Bh [DTC Activation Enable Register 3 DTCEN3 184 00CBh
008Ch |DTC Activation Enable Register 4 DTCEN4 184 00CCh | A/D Register 6 AD6 516
008Dh 00CDh
008Eh |DTC Activation Enable Register 6 DTCENG6 184 00CEh A/D Register 7 AD7 516
008Fh 00CFh
0090h 00D0Oh
0091h 00D1h
0092h 00D2h
0093h 00D3h
0094h 00D4h A/D Mode Register ADMOD 517
0095h 00D5h A/D Input Select Register ADINSEL 518
0096h 00D6h | A/D Control Register 0 ADCONO 519
0097h 00D7h | A/D Control Register 1 ADCON1 520
0098h 00D8h | D/AO Register DAO 539
0099h 00D%h | D/A1 Register DA1 539
009Ah 00DAh
009Bh 00DBh
009Ch 00DCh D/A Control Register DACON 539
009Dh 00DDh
009Eh 00DEh
009Fh 00DFh
00AOh [UARTO Transmit/Receive Mode Register UOMR 401 00EOh Port PO Register PO 72
00Alh |UARTO Bit Rate Register UOBRG 401 00E1lh Port P1 Register P1 72
00A2h |UARTO Transmit Buffer Register uoTB 402 00E2h Port PO Direction Register PDO 71
00A3h 00E3h Port P1 Direction Register PD1 71
00A4h [UARTO Transmit/Receive Control Register 0 | UOCO 403 00E4h
00A5h [UARTO Transmit/Receive Control Register 1 | UOC1 403 00E5h Port P3 Register P3 72
00A6h [UARTO Receive Buffer Register UORB 404 00E6h
00A7h 00E7h Port P3 Direction Register PD3 71
00A8h |UART2 Transmit/Receive Mode Register U2MR 423 00E8h Port P4 Register P4 72
00A9h | UART2 Bit Rate Register U2BRG 423 00ESh Port P5 Register P5 72
00AAh | UART2 Transmit Buffer Register u2TB 424 00EAh Port P4 Direction Register PD4 71
00ABh 00EBh Port P5 Direction Register PD5 71
00ACh | UART2 Transmit/Receive Control Register 0 | U2CO 425 00ECh
00ADh |UART2 Transmit/Receive Control Register 1 | U2C1 426 00EDh
00AEh |UART2 Receive Buffer Register U2RB 427 00EEh
00AFh 00EFh
00BOh |UART?2 Digital Filter Function Select Register | URXDF 428 00FOh
00B1h 00F1h
00B2h 00F2h
00B3h 00F3h
00B4h 00F4h
00B5h 00F5h
00B6h 00F6h
00B7h 00F7h
00B8h 00F8h
00B%h 00F9h
00BAh 00FAh
00BBh [UART2 Special Mode Register 5 U2SMR5 428 00FBh
00BCh |UART2 Special Mode Register 4 U2SMR4 429 00FCh
00BDh |UART2 Special Mode Register 3 U2SMR3 429 00FDh
00BEh |UART2 Special Mode Register 2 U2SMR2 430 OOFEh
00BFh | UART2 Special Mode Register U2SMR 430 00FFh

Note:
1. The blank regions are reserved. Do not access locations in these

regions.




Address Register Symbol Page Address Register Symbol Page
0100h | Timer RA Control Register TRACR 203 0130h |Timer RC Control Register 2 TRCCR2 247, 268, 275,
0101h | Timer RA l/O Control Register TRAIOC 203, 206, 209, 281

211, 213, 216 0131h |Timer RC Digital Filter Function Select TRCDF 247,282
0102h | Timer RA Mode Register TRAMR 204 Register
0103h | Timer RA Prescaler Register TRAPRE 204 0132h | Timer RC Output Master Enable Register TRCOER 248
0104h | Timer RA Register TRA 205 0133h | Timer RC Trigger Control Register TRCADCR 248
0105h | LIN Control Register 2 LINCR2 500 0134h
0106h | LIN Control Register LINCR 501 0135h
0107h |LIN Status Register LINST 501 0136h | Timer RD Trigger Control Register TRDADCR 314;63;343,73;49,
0108h | Timer RB Control Register TRBCR 220 TR RD S Regist TRDSTR 359 3i5 355
0109h | Timer RB One-Shot Control Register TRBOCR 220 fmer art Register 350' 364' 380'
010Ah |Timer RB I/O Control Register TRBIOC 2212,32124;,3%28, 0138 | Timer RD Mode Register TRDMR 300, 316, 335,
i i . 350, 364, 380
010Bh [ Tirmer RB Mode Register TRBMR 221 0139h | Timer RD PWM Mode Register TRDPMR | 300, 317, 336
010Ch | Timer RB Prescaler Register TRBPRE 222 013Ah [Timer RD Function Control Register TRDFCR 301, 317, 336,
010Dh [Timer RB Secondary Register TRBSC 222 351, 365, 381
010Eh | Timer RB Primary Register TRBPR 223 013Bh | Timer RD Output Master Enable Register 1 | TRDOER1 | 318, 337, 352,
010Fh 366, 382
0110h 013Ch |Timer RD Output Master Enable Register 2 | TRDOER2 | 318, 337, 352,
01llh 366, 382
01i2h 013Dh |Timer RD Output Control Register TRDOCR 319, 338, 383
013Eh [Timer RD Digital Filter Function Select TRDDFO 301
0113h N
oitah Register 0
013Fh | Timer RD Digital Filter Function Select TRDDF1 301
0115h Register 1
0116h 0140h | Timer RD Control Register 0 TRDCRO | 302, 320, 338,
0117h 353, 367, 384
0118h 0141h |Timer RD I/O Control Register AO TRDIORAO 303, 321
0119h 0142h |Timer RD I/O Control Register CO TRDIORCO 304, 322
011Ah 0143h | Timer RD Status Register 0 TRDSRO 305, 323, 339,
011Bh 354, 368, 385
011Ch 0144h | Timer RD Interrupt Enable Register 0 TRDIERO 306, 324, 340,
011Dh 355, 369, 386
O11ER 0145h | Timer RD PWM Mode Output Level Control | TRDPOCRO 340
Register 0
OL1Fh 0146h | Timer RD Counter 0 TRDO 306, 324, 341,
0120h | Timer RC Mode Register TRCMR 242 0147h 355, 369, 386
0121h | Timer RC Control Register 1 TRCCR1 | 243, 22%%' 274, 0148h | Timer RD General Register AO TRDGRAO | 307, 325, 341,
0149h 356, 370, 387
0122h | Timer RC Interrupt Enable Register TRCIER 243 otaAn 1T RDG TReoi 50 TRDGRBO | 307 325 341
0123h | Timer RC Status Register TRCSR 244 e imer RD General Register 356, 370, 397
0124h | Timer RC I/O Control Register 0 TRCIORO 245, 260, 266 ozach 1T RDG TReni o TRDGRCO | 307 325 341
0125h | Timer RC I/0 Control Register 1 TRCIORL | 245, 261, 267 e imer eneral Register 6 387
0126h | Timer RC Counter TRC 246 0 i
014Eh [Timer RD General Register DO TRDGRDO | 307, 325, 341,
0127h
i © 014Fh 356, 370, 387
0128h | Timer RC General Register A TRCGRA 246 . .
0150h | Timer RD Control Register 1 TRDCR1 302, 320, 338,
0129h 367
012Ah | Timer RC General Register B TRCGRB 246 0151h | Timer RD /O Control Register AL TRDIORAL 303, 321
012Bh | _ 0152h | Timer RD /0 Control Register C1 TRDIORCL | 304, 322
012Ch | Timer RC General Register C TRCGRC 246 0153h |Timer RD Status Register 1 TRDSR1 | 305, 323, 339,
012Dh 354, 368, 385
012Eh | Timer RC General Register D TRCGRD 246 0154h | Timer RD Interrupt Enable Register 1 TRDIER1 306, 324, 340,
012Fh 355, 369, 386
Note: 0155h | Timer RD PWM Mode Output Level Control [ TRDPOCR1 340
1. The blank regions are reserved. Do not access locations in these Register 1
regions. 0156h | Timer RD Counter 1 TRD1 306, 324, 341,
0157h 370
0158h | Timer RD General Register A1 TRDGRAL 307, 325, 341,
0159h 356, 370, 387
015Ah | Timer RD General Register B1 TRDGRB1 | 307, 325, 341,
015Bh 356, 370, 387
015Ch [Timer RD General Register C1 TRDGRC1 | 307, 325, 341,
015Dh 356, 370, 387
015Eh |[Timer RD General Register D1 TRDGRD1 | 307, 325, 341,
015Fh 356, 370, 387




Address Register Symbol Page Address Register Symbol Page
0160h 01A0h
0161h 01Alh
0162h 01A2h
0163h 01A3h
0164h 01A4h
0165h 01A5h
0166h 01A6h
0167h 01A7h
0168h 01A8h
0169h 01A%h
016Ah 01AAh
016Bh 01ABh
016Ch 01ACh
016Dh 01ADh
016Eh 01AEh
016Fh 01AFh
0170h 01BOh
0171h 01B1lh
0172h 01B2h |Flash Memory Status Register FST 553
0173h 01B3h
0174h 01B4h |Flash Memory Control Register O FMRO 555
0175h 01B5h |Flash Memory Control Register 1 FMR1 558, 560
0176h 01B6h |Flash Memory Control Register 2 FMR2 561, 563
0177h 01B7h
0178h 01B8h
0179h 01B%Sh
017Ah 01BAh
017Bh 01BBh
017Ch 01BCh
017Dh 01BDh
017Eh 01BEh
017Fh 01COh |Address Match Interrupt Register O RMADO 157
0180h | Timer RA Pin Select Register TRASR 73, 205 01C1h
0181h | Timer RB/RC Pin Select Register TRBRCSR | 73, 223, 249 01C2h
0182h | Timer RC Pin Select Register 0 TRCPSRO 74, 250 01C3h |[Address Match Interrupt Enable Register 0 AIERO 157
0183h | Timer RC Pin Select Register 1 TRCPSR1 75, 251 01C4h |Address Match Interrupt Register 1 RMAD1 157
0184h | Timer RD Pin Select Register 0 TRDPSRO 76, 308, 326, 01C5h
342, 357, 01C6h
. . . 872, 389 01C7h [Address Match Interrupt Enable Register 1 AIER1 157
0185h | Timer RD Pin Select Register 1 TRDPSR1 | 76, 308, 326, o1can
342, 357,
372, 389 01C%h
0186h 01CAh
0187h 01CBh
0188h [UARTO Pin Select Register UOSR 77, 405 01CCh
0189h 01CDh
018Ah |UART2 Pin Select Register 0 U2SR0 78, 431 01CEh
018Bh |UART2 Pin Select Register 1 U2SR1 78,431 01CFh
018Ch |SSU Pin Select Register SSUIICSR 79, 471 01D0h
018Dh 01D1h
018Eh |INT Interrupt Input Pin Select Register INTSR 80, 150 01D2h
018Fh |1/O Function Pin Select Register PINSR 81 01D3h
0190h 01D4h
0191h 01D5h
0192h 01D6h
0193h [ SS Bit Counter Register SSBR 472 01D7h
0194h |SS Transmit Data Register L SSTDR 472 01D8h
0195h |[SS Transmit Data Register H SSTDRH 01D%h
0196h |[SS Receive Data Register L SSRDR 473 01DAh
0197h |[SS Receive Data Register H SSRDRH 01DBh
0198h |[SS Control Register H SSCRH 473 01DCh
0199h | SS Control Register L SSCRL 474 01DDh
019Ah |SS Mode Register SSMR 475 01DEh
019Bh |SS Enable Register SSER 476 01DFh
019Ch [SS Status Register SSSR 477
019Dh |SS Mode Register 2 SSMR2 478
019Eh
019Fh
Note:
1. The blank regions are reserved. Do not access locations in these

regions.




Address Register Symbol Page Address Register Symbol Page
01EOh |Pull-Up Control Register 0 PURO 82 2C20h [DTC Transfer Vector Area
01Elh [Pull-Up Control Register 1 PUR1 82 2C21h |DTC Transfer Vector Area
01E2h 2C22h
01E3h :
01E4h :
01E5h 2C30h
01E6h 2C31h [DTC Transfer Vector Area
01E7h 2C32h
01E8h 2C33h [DTC Transfer Vector Area
01E9h 2C34h |DTC Transfer Vector Area
01EAh 2C35h
01EBh 2C36h
01ECh 2C37h
01EDh 2C38h
01EEh 2C3%h
01EFh 2C3Ah
01FOh 2C3Bh
01F1lh 2C3Ch
01F2h 2C3Dh
01F3h 2C3Eh
01F4h 2C3Fh
01F5h |Input Threshold Control Register O VLTO 83 2C40h |DTC Control Data 0 DTCDO
01F6h |Input Threshold Control Register 1 VLT1 84 2C41h
01F7h 2C42h
01F8h | Comparator B Control Register O INTCMP 542 2C43h
01F9h 2C44h
01FAh |External Input Enable Register 0 INTEN 151, 542 2C45h
01FBh 2C46h
O1FCh |INT Input Filter Select Register 0 INTF 152, 543 2C47h
01FDh 2C48h |DTC Control Data 1 DTCD1
01FEh |Key Input Enable Register 0 KIEN 155 2C49h
01FFh 2C4Ah
2C00h |DTC Transfer Vector Area 2C4Bh
2C01h |DTC Transfer Vector Area 2C4Ch
2C02h 2C4Dh
2C03h |DTC Transfer Vector Area 2C4Eh
2C04h 2C4Fh
2C05h 2C50h |DTC Control Data 2 DTCD2
2C06h 2C51h
2C07h 2C52h
2C08h |DTC Transfer Vector Area 2C53h
2C09h |DTC Transfer Vector Area 2C54h
2CO0Ah |DTC Transfer Vector Area 2C55h
2C0Bh |DTC Transfer Vector Area 2C56h
2C0Ch 2C57h
2C0Dh 2C58h |DTC Control Data 3 DTCD3
2COEh |DTC Transfer Vector Area 2C59h
2COFh |DTC Transfer Vector Area 2C5Ah
2C10h |DTC Transfer Vector Area 2C5Bh
2C11lh |DTC Transfer Vector Area 2C5Ch
2C12h |DTC Transfer Vector Area 2C5Dh
2C13h |DTC Transfer Vector Area 2C5Eh
2C14h 2C5Fh
2C15h 2C60h |DTC Control Data 4 DTCD4
2C16h |DTC Transfer Vector Area 2C61h
2C17h |DTC Transfer Vector Area 2C62h
2C18h |DTC Transfer Vector Area 2C63h
2C19h |DTC Transfer Vector Area 2C64h
2C1Ah |DTC Transfer Vector Area 2C65h
2C1Bh |DTC Transfer Vector Area 2C66h
2C1Ch |DTC Transfer Vector Area 2C67h
2C1Dh |DTC Transfer Vector Area 2C68h [DTC Control Data 5 DTCD5
2C1Eh |DTC Transfer Vector Area 2C69h
2C1Fh |DTC Transfer Vector Area 2C6Ah
Note: 2C68h
1. The blank regions are reserved. Do not access locations in these 2c6¢h
regions. 2C6Dh
2C6Eh
2C6Fh




Address Register Symbol Page Address Register Symbol Page
2C70h |DTC Control Data 6 DTCD6 2CB8h |DTC Control Data 15 DTCD15
2C71h 2CB9h
2C72h 2CBAh
2C73h 2CBBh
2C74h 2CBCh
2C75h 2CBDh
2C76h 2CBEh
>C77h 2CBFh
2C78h | DTC Control Data 7 DTCD7 2CCOh [DTC Control Data 16 DTCD16
2C79h 2CC1h
2C7AR 2CC2h
=
]

2CC6h
2C7Eh ~cooh
2C7Fh 2CC8h |[DTC Control Data 17 DTCD17
2C80h [DTC Control Data 8 DTCD8 >CCon
2C81h 2CCAR
2C82h >CCBh
2C83h >CCcCh
2C84h >CCDh
2C85h 2CCEh
2C86h 2CCFh
2C87h 2CDOh [DTC Control Data 18 DTCD18
2C88h |DTC Control Data 9 DTCD9 2CD1h
2C89h 2CD2h
2C8Ah 2CD3h
2C8Bh 2CD4h

2C8Ch 2CD5h
2C8Dh 2CD6h
2C8Eh 2CD7h
2C8Fh 2CD8h |[DTC Control Data 19 DTCD19

2CD%h
2C90h |DTC Control Data 10 DTCD10 2CDAh
2C91h 2CDBh
>C92h 2CDCh
2C93h 2CDDh
2C9an 2CDEh
2C95h 2CDFh
2Co6h 2CEOh [DTC Control Data 20 DTCD20
=
2C98h |DTC Control Data 11 DTCD11 ~CEah
2C9%h 2CE4h
2C9AN 2CE5h
2C9Bh 2CE6h

2coch 2CE7h
2C9Dh 2CE8h |DTC Control Data 21 DTCD21
2C9Eh >CE9h
2C9Fh 2CEAN
2CAOh [DTC Control Data 12 DTCD12 2CEBh
2CAlh 2CECh
2CA2h 2CEDh
2CA3h 2CEEh
2CA4h 2CEFh
2CA5h 2CFOh [DTC Control Data 22 DTCD22
2CA6h 2CF1h
2CA7Th 2CF2h
2CA8h [DTC Control Data 13 DTCD13 2CF3h
2CA%h 2CF4h
2CAAh 2CF5h
2CABh 2CF6h
2CACh 2CF7h
2CADh 2CF8h |DTC Control Data 23 DTCD23
2CAEN 2CF9h
2CAFh 2CFAh
2CBOh | DTC Control Data 14 DTCD14 2CFBh
>CB1h 2CFCh
2CB2h 2CFDh
2CB3h 2CFEh
>CBAN 2CFFh
e
2CB6h
2CB7h [ FFDBh [Option Function Select Register 2 [OFs2 [ 34,169,176

Note: :
1. The blank regions are reserved. Do not access locations in these ‘ FFFFh ‘Option Function Select Register ‘OFS ‘ 33,52, 168, ‘
regions. 175, 551
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R8C/33G Group, R8C/33H Group ROLUH0252EJ0110

RENESAS MCU Rev.1.10
Jan 31, 2014

1. Overview

1.1 Features

The R8C/33G Group, R8C/33H Group of single-chip MCUs incorporates the R8C CPU core, employing
sophisticated instructions for a high level of efficiency. With 1 Mbyte of address space, and it is capable of
executing instructions at high speed. In addition, the CPU core boasts a multiplier for high-speed operation
processing.

Power consumption is low, and the supported operating modes allow additional power control. These MCUs are
designed to maximize EMI/EMS performance.

Integration of many peripheral functions, including multifunction timer and serial interface, reduces the number of
system components.

The R8C/33G Group has data flash (1 KB x 4 blocks) with the background operation (BGO) function.

1.1.1  Applications
Automobiles and others

RO1UH0252EJ0110 Rev.1.10 RENESAS Page 1 of 651
Jan 31, 2014



R8C/33G Group, R8C/33H Group 1. Overview

1.1.2  Specifications

Tables 1.1 and 1.2 outline the Specifications for R8C/33G Group. Tables 1.3 and 1.4 outline the Specifications
for R8C/33H Group.

Table 1.1 Specifications for R8C/33G Group (1)

Iltem Function Specification

CPU Central processing | R8C CPU core
unit * Number of fundamental instructions: 89
» Minimum instruction execution time:

50 ns (f(XIN) = 20 MHz, VCC = 2.7t0 5.5 V)
» Multiplier: 16 bits x 16 bits — 32 bits
» Multiply-accumulate instruction: 16 bits x 16 bits + 32 bits — 32 bits
« Operation mode: Single-chip mode (address space: 1 Mbyte)

Memory ROM, RAM, Data |Refer to Table 1.5 Product List for R8C/33G Group.
flash
Power Supply | Voltage detection » Power-on reset
Voltage circuit « Voltage detection 3 (detection level of voltage detection 1 selectable)
Detection
I/O Ports Programmable I1/O |« Input-only: 1 pin
ports « CMOS I/O ports: 27, selectable pull-up resistor
Clock Clock generation 3 circuits: XIN clock oscillation circuit,
circuits High-speed on-chip oscillator (with frequency adjustment function),

Low-speed on-chip oscillator
Oscillation stop detection: XIN clock oscillation stop detection function
Frequency divider circuit: Dividing selectable 1, 2, 4, 8, and 16
« Low power consumption modes:
Standard operating mode (high-speed clock, high-speed on-chip oscillator,
low-speed on-chip oscillator), wait mode, stop mode
Interrupts * Number of interrupt vectors: 69
External Interrupt: 7 (INT x 3, Key input x 4)
Priority levels: 7 levels
14 bits x 1 (with prescaler)
* Reset start selectable
» Low-speed on-chip oscillator for watchdog timer selectable
DTC (Data Transfer Controller) * 1 channel
« Activation sources: 28
 Transfer modes: 2 (normal mode, repeat mode)

Timer Timer RA 8 bits x 1 (with 8-hit prescaler)
Timer mode (period timer), pulse output mode (output level inverted every

period), event counter mode, pulse width measurement mode, pulse period
measurement mode

Timer RB 8 bits x 1 (with 8-hit prescaler)
Timer mode (period timer), programmable waveform generation mode (PWM

output), programmable one-shot generation mode, programmable wait one-
shot generation mode

Timer RC 16 bits x 1 (with 4 capture/compare registers)
Timer mode (input capture function, output compare function), PWM mode

(output 3 pins), PWM2 mode (PWM output pin)

Timer RD (1) 16 bits x 2 (with 4 capture/compare registers)
Timer mode (input capture function, output compare function), PWM mode

(output 6 pins), reset synchronous PWM mode (output three-phase
waveforms (6 pins), sawtooth wave modulation), complementary PWM mode
(output three-phase waveforms (6 pins), triangular wave modulation), PWM3
mode (PWM output 2 pins with fixed period)

Watchdog Timer

Note:
1. Timer RD in these products does not support full-spec emulators. Use the on-chip debugging emulator for
debugging.
RO1UHO0252EJ0110 Rev.1.10 ;{ENESAS Page 2 of 651
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R8C/33G Group, R8C/33H Group 1. Overview

Table 1.2 Specifications for R8C/33G Group (2)

Iltem Function Specification
Serial UARTO 1 channel
Interface Clock synchronous serial I/O/UART
UART2 1 channel
Clock synchronous serial I/O/UART, 12C mode (12C-bus), IE mode (IEBus),
multiprocessor communication function

Synchronous Serial 1 channel

Communication Unit (SSU)

LIN Module Hardware LIN: 1 (timer RA, UARTO)

A/D Converter 10-git resolution x 12 channels, includes sample and hold function, with sweep
mode

D/A Converter 8-bit resolution x 2 circuits

Comparator B 2 circuits

Flash Memory * Programming and erasure voltage: VCC =2.7t0 5.5V

« Programming and erasure endurance: 10,000 times (data flash)
1,000 times (program ROM)

* Program security: ROM code protect, ID code check

« Debug functions: On-chip debug, on-board flash rewrite function

« Background operation (BGO) function

Operating Frequency/Supply f(XIN) =20 MHz (VCC =2.7t0 5.5 V)
Voltage
Current consumption Typ. 7 mA (VCC = 5.0V, f(XIN) = 20 MHz)

Operating Ambient Temperature |-40 to 85°C (J version)

-80 to 125°C (K version) ()

Package 32-pin LQFP

Package code: PLQP0032GB-A (previous code: 32P6U-A)

Note:
1. Specify the K version if K version functions are to be used.

RO1UH0252EJ0110 Rev.1.10 RENESAS Page 3 of 651
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R8C/33G Group, R8C/33H Group 1. Overview

Table 1.3 Specifications for R8C/33H Group (1)
Iltem Function Specification

CPU Central processing | R8C CPU core
unit » Number of fundamental instructions: 89
* Minimum instruction execution time:

50 ns (f(XIN) = 20 MHz, VCC = 2.7t0 5.5 V)
» Multiplier: 16 bits x 16 bits — 32 bits
» Multiply-accumulate instruction: 16 bits x 16 bits + 32 bits — 32 bits
» Operation mode: Single-chip mode (address space: 1 Mbyte)

Memory ROM, RAM Refer to Table 1.6 Product List for RBC/33H Group.
Power Supply | Voltage detection « Power-on reset
Voltage circuit « Voltage detection 3 (detection level of voltage detection 1 selectable)
Detection
I/O Ports Programmable I1/O |« Input-only: 1 pin
ports * CMOS I/O ports: 27, selectable pull-up resistor
Clock Clock generation 3 circuits: XIN clock oscillation circuit,
circuits High-speed on-chip oscillator (with frequency adjustment function),

Low-speed on-chip oscillator
Oscillation stop detection: XIN clock oscillation stop detection function
Frequency divider circuit: Dividing selectable 1, 2, 4, 8, and 16
* Low power consumption modes:
Standard operating mode (high-speed clock, high-speed on-chip oscillator,
low-speed on-chip oscillator), wait mode, stop mode
Number of interrupt vectors: 69
External Interrupt: 7 (INT x 3, Key input x 4)
Priority levels: 7 levels
14 bits x 1 (with prescaler)
* Reset start selectable
» Low-speed on-chip oscillator for watchdog timer selectable
DTC (Data Transfer Controller) * 1 channel
« Activation sources: 28
» Transfer modes: 2 (normal mode, repeat mode)

Timer Timer RA 8 bits x 1 (with 8-bit prescaler)
Timer mode (period timer), pulse output mode (output level inverted every

period), event counter mode, pulse width measurement mode, pulse period
measurement mode

Timer RB 8 bits x 1 (with 8-bit prescaler)
Timer mode (period timer), programmable waveform generation mode (PWM

output), programmable one-shot generation mode, programmable wait one-
shot generation mode

Timer RC 16 bits x 1 (with 4 capture/compare registers)
Timer mode (input capture function, output compare function), PWM mode

(output 3 pins), PWM2 mode (PWM output pin)

Timer RD (1) 16 bits x 2 (with 4 capture/compare registers)
Timer mode (input capture function, output compare function), PWM mode

(output 6 pins), reset synchronous PWM mode (output three-phase
waveforms (6 pins), sawtooth wave modulation), complementary PWM mode
(output three-phase waveforms (6 pins), triangular wave modulation), PWM3
mode (PWM output 2 pins with fixed period)

Interrupts

Watchdog Timer

Note:
1. Timer RD in these products does not support full-spec emulators. Use the on-chip debugging emulator for
debugging.
RO1UHO0252EJ0110 Rev.1.10 RENESAS Page 4 of 651
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R8C/33G Group, R8C/33H Group 1. Overview

Table 1.4 Specifications for R8C/33H Group (2)

Iltem Function Specification
Serial UARTO 1 channel
Interface Clock synchronous serial I/O/UART
UART2 1 channel
Clock synchronous serial I/O/UART, 12C mode (12C-bus), IE mode (IEBus),
multiprocessor communication function

Synchronous Serial 1 channel

Communication Unit (SSU)

LIN Module Hardware LIN: 1 (timer RA, UARTO)

A/D Converter 10-git resolution x 12 channels, includes sample and hold function, with sweep
mode

D/A Converter 8-bit resolution x 2 circuits

Comparator B 2 circuits

Flash Memory * Programming and erasure voltage: VCC =2.7t0 5.5V

« Programming and erasure endurance: 100 times (program ROM)
« Program security: ROM code protect, ID code check
« Debug functions: On-chip debug, on-board flash rewrite function

Operating Frequency/Supply f(XIN) =20 MHz (VCC =2.7t0 5.5 V)
Voltage
Current consumption Typ. 7 mA (VCC = 5.0V, f(XIN) = 20 MHz)

Operating Ambient Temperature |-40 to 85°C (J version)

-80 to 125°C (K version) (1)

Package 32-pin LQFP

Package code: PLQP0032GB-A (previous code: 32P6U-A)

Note:
1. Specify the K version if K version functions are to be used.

RO1UH0252EJ0110 Rev.1.10 RENESAS Page 5 of 651
Jan 31, 2014



R8C/33G Group, R8C/33H Group

1. Overview

1.2

Product List

Table 1.5 lists Product List for R8BC/33G Group and Figure 1.1 shows a Part Number, Memory Size, and Package
of R8C/33G Group. Table 1.6 lists Product List for RBC/33H Group and Figure 1.2 shows a Part Number, Memory
Size, and Package of R8C/33H Group.

Table 1.5 Product List for R8C/33G Group Current of Jan 2014
ROM Capacity RAM
Part No. . Package Type Remarks
Program ROM Data flash Capacity ge 1yp
R5F21334GJFP 16 Kbytes 1 Kbyte x 4 1.5 Kbytes PLQPO0032GB-A |J version
R5F21336GJFP 32 Kbytes 1 Kbyte x 4 2.5 Kbytes PLQPO0032GB-A
R5F21334GKFP 16 Kbytes 1 Kbyte x 4 1.5 Kbytes PLQP0032GB-A |K version
R5F21336GKFP 32 Kbytes 1 Kbyte x 4 2.5 Kbytes PLQPO0032GB-A
Part No. R5F21336 GJEP
\— Package type:
FP: PLQP0032GB-A (0.8 mm pin-pitch, 7 mm square body)
— Data Flash
G: Data Flash
H: None
Classification
J: Operating ambient temperature -40°C to 85°C
K: Operating ambient temperature -40°C to 125°C
— ROM capacity
4:16 KB
6: 32 KB
R8C/33G Group
R8C/3x Series
Memory type
F: Flash memory
Renesas MCU
Renesas semiconductor
Figure 1.1 Part Number, Memory Size, and Package of R8C/33G Group

RO1UHO0252EJ0110 Rev.1.10
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R8C/33G Group, R8C/33H Group

1. Overview

Table 1.6

Product List for R8BC/33H Group

Current of Jan 2014

Part No.

ROM Capacity

RAM

Package Type Remarks

Program ROM

Data flash

Capacity

R5F21334HJFP

16 Kbytes

1 Kbyte x 4

1.5 Kbytes PLQP0032GB-A |J version

R5F21336HJFP

32 Kbytes

1 Kbyte x 4

2.5 Kbytes PLQPO032GB-A

R5F21334HKFP

16 Kbytes

1 Kbyte x 4

1.5 Kbytes PLQP0032GB-A |K version

R5F21336HKFP

32 Kbytes

1 Kbyte x 4

2.5 Kbytes PLQP0032GB-A

Part No.

R5F21336HJEP

I

Package type:
FP: PLQP0032GB-A (0.8 mm pin-pitch, 7 mm square body)

Data Flash
G: Data Flash
H: None
Classification
J: Operating ambient temperature -40°C to 85°C
K: Operating ambient temperature -40°C to 125°C
ROM capacity
4:16 KB
6: 32 KB
R8C/33H Group
R8C/3x Series

Memory type
F: Flash memory

Renesas MCU

Renesas semiconductor

Figure 1.2

Part Number, Memory Size, and Package of R8C/33H Group

RO1UHO0252EJ0110 Rev.1.10
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R8C/33G Group, R8C/33H Group

1. Overview

1.3 Block Diagram
Figure 1.2 shows a Block Diagram.

b’ b’ A A S
4 Y v v vy Y )
/O ports [ PortPo | [ PortP1 | [ PortP3 | [ PortP4 | [ Portps |
Peripheral functions
UART or
. clock synchronous serial /0 .
Timers (8 bits x 2 channels) System clock generation
circuit
Timer RA (8 bits x 1) ]
Timer RB (8 bits x 1) Synchronous Serial XIN-XOUT
Timer RC (16 bits x 1) Communication Unit (SSU) High-speed on-chip oscillator
Timer RD (16 bits x 2) (8 bits x 1 channel) Low-speed on-chip oscillator
LIN module
Watchdog timer Voltage detection circuit
(14 bits) Comparator B
DTC
A/D converter
(10 bits X 12 channels)
D/A converter
(8 bits x 2)
R8C CPU core Memory
ROH | ROL SB ROM ®
RiH | RiL 0SP
R2
R3 ISP
RAM @
AO
AL
FB [ FLG |
Multiplier
. J
Notes:
1. ROM size varies with MCU type.
2. RAM size varies with MCU type.
Figure 1.3 Block Diagram
RO1UH0252EJ0110 Rev.1.10 RENESANAS Page 8 of 651
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R8C/33G Group, R8C/33H Group

1. Overview

1.4

Pin Assignment

Figure 1.4 shows the Pin Assignment (Top View). Table 1.7 outline the Pin Name Information by Pin Number.

PO_7/ANO/DAL
PO_6/AN1/DAO
PO_5/AN2(/CLK2)
PO_4/AN3

PO_3/AN4

PO_2/AN5

PO_1/ANG
PO_O/AN7(/TXD2/SDA2)

Notes:

(SSI)/CTS2/RTS2(/TRCCLK/TRDIODO)
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R8C/33G Group

R8C/33H Group

PLQP0032GB-A
(32P6U-A)
(Top View)

©)

[16] «—>
(5] «—>
[14] «>»
[13] >
[12] «—>
[11 ] «—>
[10] «—>

[0 ]«

[=]

_’ E

=]

veeiavee —» [+
MODE —» [ |

P4_7/XOUT <4—»

RESET

vssiavss —» [

P4_6/XIN 4—»

(/CLK2/TRCIOD/TRDIOAO/TRDCLK) < [~ |

(/TRAO/RXD2/SCL2/TXD2/SDA2/TRDIOCO) <4—» E

P3_5/SSCK
P3_7/SSO

P1_5(/INT1)/RXDO(/TRAIO)
P1_6/IVREF1(/SSI)/CLKO
P5_3(/TRCIOC)

P5_4(/TRCIOD)

P3_1(/TRBO)
P3_6(/INTL/RXD2/SCL2/TXD2/SDA2)
P1_7/IVCMP1/INTZ(/TRAIO)
P4_5/ADTRG/INTO(/RXD2/SCL2)

1. Can be assigned to the pin in parentheses by a program.

2. Confirm the pin 1 position on the package by referring to the package dimensions.

Figure 1.4

Pin Assignment (Top View)
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R8C/33G Group, R8C/33H Group 1. Overview

Table 1.7 Pin Name Information by Pin Number
I/0 Pin Functions for Peripheral Modules
Pin . ) A/D Converter
Number Control Pin Port Interrupt Timer Serial SsuU D/IA Converter:
Interface Comparator B
1 P3_5 (TRCIOD/ (CLK2)  |SscK
TRDIOAO/
TRDCLK)
2 P37 (TRAO/TRDIOCO) | (RXD2/SCL2/ | SSO
TXD2/SDA2)
3 RESET
4 XOUT P4 7
5 VSS/AVSS
6 XIN P4_6
7 VCC/AVCC
8 MODE
9 P45 INTO (RXD2/SCL2) ADTRG
10 P17 INT1 (TRAIO) IVCMP1
11 P3_6 (m) (RXD2/sSCL2/
TXD2/SDA2)
12 P31 (TRBO)
13 P5 4 (TRCIOD)
14 P5 3 (TRCIOC)
15 P1 6 CLKO (ssi) IVREF1
16 PL5| (iNTD) (TRAIO) RXDO
17 P1 4 TXDO
18 P1 3 Ki3 TRBO(/TRDIOD1) AN11
19 P12 K2 (TRCIOB/ AN10
TRDIOC1)
20 P4 2 VREF
21 P11 Kl (TRCIOA/ AN9
TRCTRG/
TRDIOB1)
22 P10 KIO (TRDIOAL) AN8
23 P33| INT3 (TRCCLK/ CTS2/RTS2 | (SS) IVCMP3
TRDIODO)
24 P3 4 (TRCIOC/ SCS IVREF3
TRDIOBO)
25 PO_7 ANO/DA1
26 PO_6 AN1/DAO
27 PO_5 (CLK2) AN2
28 PO_4 AN3
29 PO_3 AN4
30 PO_2 ANS5
31 PO 1 ANG6
32 PO_0 (TXD2/SDA2) AN7
Note:

1. Can be assigned to the pin in parentheses by a program.
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R8C/33G Group, R8C/33H Group 1. Overview
1.5 Pin Functions
Tables 1.8 and 1.9 list Pin Functions.
Table 1.8 Pin Functions (1)
Item Pin Name I/0 Type Description
Power supply input | VCC, VSS - Apply 2.7 V to 5.5 V to the VCC pin. Apply 0 V to the VSS pin.
Analog power AVCC, AVSS - Power supply for the A/D converter.
supply input Connect a capacitor between AVCC and AVSS.
Reset input RESET | Input “L” on this pin resets the MCU.
MODE MODE | Connect this pin to VCC via a resistor.
XIN clock input XIN | These pins are provided for XIN clock generation circuit 1/O.
Connect a ceramic resonator or a crystal oscillator between
XIN clock output XOUT /o |the XIN and XOUT pins (1. To use an external clock, input it
to the XOUT pin and leave the XIN pin open.
INT interrupt input | INTO to INTZ, INT3 | INT interrupt input pins.
Key input interrupt | K10 to KI3 | Key input interrupt input pins
Timer RA TRAIO 1/0 Timer RA 1/O pin
TRAO (0] Timer RA output pin
Timer RB TRBO (0] Timer RB output pin
Timer RC TRCCLK I External clock input pin
TRCTRG | External trigger input pin
TRCIOA, TRCIOB, 1/0 Timer RC 1/O pins
TRCIOC, TRCIOD
Timer RD TRDIOAO, TRDIOAL, /O | Timer RD I/O pins

TRDIOBO, TRDIOBL1,
TRDIOCO, TRDIOC1,
TRDIODO, TRDIOD1

TRDCLK I External clock input pin
Serial interface CLKO, CLK2 1/10 Transfer clock I/O pins
RXD0, RXD2 I Serial data input pins
TXDO, TXD2 0] Serial data output pins
CTS2 I Transmission control input pin
RTS2 o Reception control output pin
SCL2 110 12C mode clock 1/0 pin
SDA2 I/0 12C mode data I/O pin
Synchronous Serial | SSI 1/O Data I/O pin
Communication = c i i i
Unit (SSU) SCS I/0 Chip-select signal I/O pin
SSCK /0 Clock 1/0 pin
SSO I/O Data I/O pin
I: Input O: Output 1/0: Input and output
Note:

1. Refer to the oscillator manufacturer for oscillation characteristics.
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R8C/33G Group, R8C/33H Group 1. Overview

Table 1.9 Pin Functions (2)

Item Pin Name I/0 Type Description

Reference voltage |VREF | Reference voltage input pin to A/D converter and D/A

input converter

A/D converter ANO to AN11 I Analog input pins to A/D converter
ADTRG I A/D external trigger input pin

D/A converter DAO, DA1 (0] D/A converter output pins

Comparator B IVCMP1, IVCMP3 | Comparator B analog voltage input pins
IVREF1, IVREF3 I Comparator B reference voltage input pins

I/O port PO_0to PO_7, I/0 CMOS 1/0 ports. Each port has an 1/O select direction
P1 Oto P1 7, register, allowing each pin in the port to be directed for input
P3 1,P3 3toP3 7, or output individually.
P4 _5to P4 7, Any port set to input can be set to use a pull-up resistor or not
P5 3,P5 4 by a program.

Input port P4_2 I Input-only port

I: Input O: Output 1/0: Input and output

RO1UH0252EJ0110 Rev.1.10 .zENESAS Page 12 of 651
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R8C/33G Group, R8C/33H Group

2. Central Processing Unit (CPU)

2. Central Processing Unit (CPU)

Figure 2.1 shows the CPU Registers. The CPU contains 13 registers. RO, R1, R2, R3, A0, Al, and FB configure a
register bank. There are two sets of register bank.

b3 _ b15 b8b7 b
L R2 ROH (high-order of RO)| ROL (low-order of RO)
!_ ________ R § ________ R1H (high-order of R1)[ R1L (low-order of Rl)_
H Data registers @
R2 9
R3 |
AO I )
1 Address registers
Al
FB Frame base register @
b19 b15 b0
| INTBH | INTBL | Interrupt table register
The 4 high order bits of INTB are INTBH and
the 16 low order bits of INTB are INTBL.
b19 b0
| PC | Program counter
b15 b0
USP User stack pointer
ISP Interrupt stack pointer
SB Static base register
b15 b0
| FLG | Flag register
______ h
blg.---="" b8 b7 bo}
[T PL T T 11 [ulifole[s[z[o]c
\— Carry flag
Debug flag
Zero flag
Sign flag
Register bank select flag
Overflow flag
Interrupt enable flag
Stack pointer select flag
Reserved bit
Processor interrupt priority level
Reserved bit
Note:
1. These registers comprise a register bank. There are two register banks.
Figure 2.1 CPU Registers
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R8C/33G Group, R8C/33H Group 2. Central Processing Unit (CPU)

2.1 Data Registers (RO, R1, R2, and R3)

RO is a 16-bit register for transfer, arithmetic, and logic operations. The same appliesto R1 to R3. RO can be split
into high-order bits (ROH) and low-order bits (ROL) to be used separately as 8-bit data registers. R1H and R1L are
analogous to ROH and ROL. R2 can be combined with RO and used as a 32-bit data register (R2R0). R3R1 is
analogous to R2R0.

2.2 Address Registers (A0 and Al)

AOQ is a 16-bit register for address register indirect addressing and address register relative addressing. It is aso
used for transfer, arithmetic, and logic operations. Al isanalogousto AO. Al can be combined with AO and as a 32-
bit address register (A1AOQ).

2.3 Frame Base Register (FB)
FB isa16-bit register for FB relative addressing.

2.4 Interrupt Table Register (INTB)
INTB isa 20-bit register that indicates the starting address of an interrupt vector table.

2.5 Program Counter (PC)
PC is 20 bits wide and indicates the address of the next instruction to be executed.

2.6 User Stack Pointer (USP) and Interrupt Stack Pointer (ISP)

The stack pointers (SP), USP and ISP, are each 16 bitswide. The U flag of FLG is used to switch between
USPand ISP

2.7 Static Base Register (SB)
SB isa 16-hit register for SB relative addressing.

2.8 Flag Register (FLG)
FLG isan 11-hit register indicating the CPU state.

2.8.1 Carry Flag (C)
The C flag retains carry, borrow, or shift-out bits that have been generated by the arithmetic and logic unit.

28.2 Debug Flag (D)
The D flag isfor debugging only. Set it to 0.

2.8.3 Zero Flag (2)
The Z flag is set to 1 when an arithmetic operation results in O; otherwise to 0.

2.8.4  Sign Flag (S)

The Sflag is set to 1 when an arithmetic operation results in a negative value; otherwise to 0.

2.8.5 Register Bank Select Flag (B)
Register bank 0 is selected when the B flag is 0. Register bank 1 is selected when thisflag is set to 1.

2.8.6 Overflow Flag (O)
The O flag is set to 1 when an operation results in an overflow; otherwise to O.

RO1UHO0252EJ0110 Rev.1.10 RENESAS Page 14 of 651
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R8C/33G Group, R8C/33H Group 2. Central Processing Unit (CPU)

2.8.7 Interrupt Enable Flag (1)

The | flag enables maskable interrupts.
Interrupts are disabled when the | flag is set to 0, and are enabled when the | flagissetto 1. Thel flagissetto O
when an interrupt request is acknowledged.

2.8.8 Stack Pointer Select Flag (U)

ISP is selected when the U flag is set to 0; USP is selected when the U flag is set to 1.
The U flag is set to 0 when a hardware interrupt request is acknowledged or the INT instruction of software
interrupt numbers 0 to 31 is executed.

2.8.9 Processor Interrupt Priority Level (IPL)

IPL is 3 bits wide and assigns processor interrupt priority levels from level 0to level 7.
If arequested interrupt has higher priority than IPL, the interrupt is enabled.

2.8.10 Reserved Bit
If necessary, set to 0. When read, the content is undefined.

RO1UHO0252EJ0110 Rev.1.10 RENESAS Page 15 of 651
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R8C/33G Group, R8C/33H Group 3. Memory

3. Memory

3.1 R8C/33G Group

Figure 3.1isaMemory Map of R8C/33G Group. The R8C/33G Group has a 1-Mbyte address space from addresses
00000h to FFFFFh. For example, a 32-Kbyte internal ROM area is allocated addresses 08000h to OFFFFh.

The fixed interrupt vector table is allocated addresses OFFDCh to OFFFFh. The starting address of each interrupt
routineis stored here.

Theinternal ROM (dataflash) is allocated addresses 03000h to O3FFFh.

Theinternal RAM is allocated higher addresses, beginning with address 00400h. For example, a 2.5-Kbyte internal
RAM areais allocated addresses 00400h to OODFFh. Theinternal RAM isused not only for data storage but also as
a stack areawhen a subroutine is called or when an interrupt request is acknowledged.

Special function registers (SFRs) are allocated addresses 00000h to 002FFh and 02C00h to 02FFFh. Peripheral
function control registers are allocated here. All unallocated spaces within the SFRs are reserved and cannot be

accessed by users.
00000h SFR
(Refer to 4. Special
Function Registers
002FFh (SFRs))
00400h
Internal RAM + OFFDBh
OXXXXh I Reserved area
02C00h pr= 7/ orFoen E — =
(Refer to 4. Special Function ,o" E Undefined instruction =
02FFFh Registers (SFRs)) E O\_/erflow. E
03000h E BRK instruction =
ég“i”ﬁ' ic)”(\f) E Address match E
ata flas E - 3
03FFFh E : . S.lngle step » =
= Watchdog timer, oscillation stop detection, voltage monitor o
0YYYYh E 3
Internal ROM E Address brzak =
(program ROM) 4 E (Reserved) =
OFFFFh OFFFFh E Reset E
Internal ROM
(program ROM)
h
FFFFFh
Notes:

1. Data flash indicates block A (1 Kbyte), block B (1 Kbyte), block C (1 Kbyte), and block D (1 Kbyte).
2. The blank areas are reserved and cannot be accessed by users.

Internal ROM Internal RAM
Part Number Size Address 0YYYYh | Address ZZZZZh Size Address 0XXXXh
R5F21334GJFP, R5F21334GKFP 16 Kbytes 0C000h — 1.5 Kbytes 009FFh
R5F21336GJFP, R5F21336GKFP 32 Kbytes 08000h — 2.5 Kbytes 00DFFh
Figure 3.1 Memory Map of R8C/33G Group
RO1UH0252EJ0110 Rev.1.10 RENESANAS Page 16 of 651
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R8C/33G Group, R8C/33H Group

3. Memory

3.2

R8C/33H Group

Figure 3.2isaMemory Map of R8C/33H Group. The R8C/33H Group has a 1-Mbyte address space from addresses
00000h to FFFFFh. The internal ROM (program ROM) is allocated lower addresses, beginning with address
OFFFFh. For example, a 32-Kbyte internal ROM areais allocated addresses 08000h to OFFFFh.

The fixed interrupt vector table is allocated addresses OFFDCh to OFFFFh. The starting address of each interrupt
routine is stored here.
Theinternal RAM is allocated higher addresses, beginning with address 00400h. For example, a 2.5-Kbyte internal
RAM areais allocated addresses 00400h to OODFFh. Theinternal RAM isused not only for data storage but also as
a stack areawhen a subroutine is called or when an interrupt request is acknowledged.
Special function registers (SFRs) are allocated addresses 00000h to 002FFh and 02C00h to 02FFFh. Peripheral
function control registers are allocated here. All unallocated spaces within the SFRs are reserved and cannot be

accessed by users.
00000h SFR
(Refer to 4. Special
Function Registers
002FFh (SFRs))
00400h
Internal RAM  OFFDBh
OXXXXh ’ Reserved area
02C00h SFR OFFDCh [ - ed i : 3
(Refer to 4 Special Function E Undefined instruction E
02FFFh Registers (SFRs)) E o\./erﬂow- E
03000h E BRK instruction =
E Address match E
o Single step 3
F Watchdog timer, oscillation stop detection, voltage monitor
0YYYYh E 3
Internal ROM E Address brzak =
(program ROM) E (Reserved) E
OFFFFh OFFFFh E Reset =
Internal ROM
(program ROM)
h
FFFFFh
Note:

1. The blank areas are reserved and cannot be accessed by users.

Internal ROM Internal RAM
Part Number Size Address OYYYYh | Address zzzzzh Size Address 0XXXXh
R5F21334HJFP, R5F21334HKFP 16 Kbytes 0C000h - 1.5 Kbytes 009FFh
R5F21336HJFP, R5F21336HKFP 32 Kbytes 08000h _ 2.5 Kbytes 00DFFh

Figure 3.2

Memory Map of R8C/33H Group
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R8C/33G Group, R8C/33H Group 4. Special Function Registers (SFRs)

4. Special Function Registers (SFRs)

An SFR (special function register) is a control register for a peripheral function. Tables 4.1 to 4.12 list the special
function registers and Table 4.13 lists the ID Code Areas and Option Function Select Area.

Table 4.1 SFR Information (1) (D

Address Register Symbol After Reset
0000h
0001h
0002h
0003h
0004h Processor Mode Register 0 PMO 00h
0005h Processor Mode Register 1 PM1 00h
0006h System Clock Control Register 0 CMO 00101000b
0007h System Clock Control Register 1 CM1 00100000b
0008h Module Standby Control Register MSTCR 00h
0009h System Clock Control Register 3 CM3 00h
000Ah Protect Register PRCR 00h
000Bh Reset Source Determination Register RSTFR OXXXXXXXDb (2)
000Ch Oscillation Stop Detection Register OCD 00000100b
000Dh Watchdog Timer Reset Register WDTR XXh
000Eh Watchdog Timer Start Register WDTS XXh
000Fh Watchdog Timer Control Register WDTC 00111111b
0010h
0011h
0012h
0013h
0014h
0015h High-Speed On-Chip Oscillator Control Register 7 FRA7 When shipping
0016h
0017h
0018h
0019h
001Ah
001Bh
001Ch Count Source Protection Mode Register CSPR 00h
10000000b (3)
001Dh
001Eh
001Fh
0020h
0021h
0022h
0023h High-Speed On-Chip Oscillator Control Register 0 FRAO 00h
0024h High-Speed On-Chip Oscillator Control Register 1 FRA1 When shipping
0025h High-Speed On-Chip Oscillator Control Register 2 FRA2 00h
0026h On-Chip Reference Voltage Control Register OCVREFCR 00h
0027h
0028h
0029h High-Speed On-Chip Oscillator Control Register 4 FRA4 When Shipping
002Ah High-Speed On-Chip Oscillator Control Register 5 FRA5 When Shipping
002Bh High-Speed On-Chip Oscillator Control Register 6 FRA6 When Shipping
002Ch
002Dh
002Eh
002Fh High-Speed On-Chip Oscillator Control Register 3 FRA3 When shipping
0030h Voltage Monitor Circuit Control Register CMPA 00h
0031h Voltage Monitor Circuit Edge Select Register VCAC 00h
0032h
0033h Voltage Detect Register 1 VCA1l 00001000b
0034h Voltage Detect Register 2 VCA2 00h 4)
00100000b ()
0035h
0036h Voltage Detection 1 Level Select Register VDI1LS 00000111b
0037h
0038h Voltage Monitor O Circuit Control Register VWO0C 1100X010b (4)
1100X011b (5)
003%9h Voltage Monitor 1 Circuit Control Register VWI1C 10001010b
X: Undefined
Notes:

1. The blank areas are reserved and cannot be accessed by users.

2. The CWR bit in the RSTFR register is set to 0 after power-on and voltage monitor O reset. Hardware reset, software reset, or watchdog timer
reset does not affect this bit.

3. The CSPROINI bit in the OFS register is set to 0.

4. The LVDAS bit in the OFS register is set to 1.

5. The LVDAS bit in the OFS register is set to 0.
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R8C/33G Group, R8C/33H Group

4. Special Function Registers (SFRs)

Table 4.2

SFR Information (2) (1)

Address

Register

Symbol

After Reset

003Ah

Voltage Monitor 2 Circuit Control Register

VW2C

10000010b

003Bh

003Ch

003Dh

003Eh

003Fh

0040h

0041h

Flash Memory Ready Interrupt Control Register

FMRDYIC

XXXXX000b

0042h

0043h

0044h

0045h

0046h

0047h

Timer RC Interrupt Control Register

TRCIC

XXXXX000b

0048h

Timer RDO Interrupt Control Register

TRDOIC

XXXXX000b

0049h

Timer RD1 Interrupt Control Register

TRD1IC

XXXXX000b

004Ah

004Bh

UART2 Transmit Interrupt Control Register

S2TIC

XXXXX000b

004Ch

UART2 Receive Interrupt Control Register

S2RIC

XXXXX000b

004Dh

Key Input Interrupt Control Register

KUPIC

XXXXX000b

004Eh

A/D Conversion Interrupt Control Register

ADIC

XXXXX000b

004Fh

SSU Interrupt Control Register

SSuIC

XXXXX000b

0050h

0051h

UARTO Transmit Interrupt Control Register

SOTIC

XXXXX000b

0052h

UARTO Receive Interrupt Control Register

SORIC

XXXXX000b

0053h

0054h

0055h

0056h

Timer RA Interrupt Control Register

TRAIC

XXXXX000b

0057h

0058h

Timer RB Interrupt Control Register

TRBIC

XXXXX000b

0059h

INT1 Interrupt Control Register

INT1IC

XX00X000b

005Ah

INT3 Interrupt Control Register

INT3IC

XX00X000b

005Bh

005Ch

005Dh

INTO Interrupt Control Register

INTOIC

XX00X000b

005Eh

UART2 Bus Collision Detection Interrupt Control Register

U2BCNIC

XXXXX000b

005Fh

0060h

0061h

0062h

0063h

0064h

0065h

0066h

0067h

0068h

0069h

006Ah

006Bh

006Ch

006Dh

006Eh

006Fh

0070h

0071h

0072h

Voltage Monitor 1 Interrupt Control Register

VCMP1IC

XXXXX000b

0073h

Voltage Monitor 2 Interrupt Control Register

VCMP2IC

XXXXX000b

0074h

0075h

0076h

0077h

0078h

0079h

007Ah

007Bh

007Ch

007Dh

007Eh

007Fh

X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/33G Group, R8C/33H Group

4. Special Function Registers (SFRs)

Table 4.3

SFR Information (3) (1)

Address

Register

Symbol

After Reset

0080h

DTC Activation Control Register

DTCTL

00h

0081h

0082h

0083h

0084h

0085h

0086h

0087h

0088h

DTC Activation Enable Register 0

DTCENO

00h

0089h

DTC Activation Enable Register 1

DTCEN1

00h

008Ah

DTC Activation Enable Register 2

DTCEN2

00h

008Bh

DTC Activation Enable Register 3

DTCEN3

00h

008Ch

DTC Activation Enable Register 4

DTCEN4

00h

008Dh

008Eh

DTC Activation Enable Register 6

DTCENG6

00h

008Fh

0090h

0091h

0092h

0093h

0094h

0095h

0096h

0097h

0098h

0099h

009Ah

009Bh

009Ch

009Dh

009Eh

009Fh

00AOh

UARTO Transmit/Receive Mode Register

UOMR

00h

00A1h

UARTO Bit Rate Register

UOBRG

XXh

00A2h

00A3h

UARTO Transmit Buffer Register

uoTB

XXh
XXh

00A4h

UARTO Transmit/Receive Control Register 0

UoCo

00001000b

00A5h

UARTO Transmit/Receive Control Register 1

uoC1

00000010b

00A6h

00A7h

UARTO Receive Buffer Register

UORB

XXh
XXh

00A8h

UART2 Transmit/Receive Mode Register

U2MR

00h

00A9h

UART2 Bit Rate Register

U2BRG

XXh

00AAh

00ABh

UART2 Transmit Buffer Register

u2TB

XXh
XXh

00ACh

UART2 Transmit/Receive Control Register 0

U2Co

00001000b

00ADh

UART2 Transmit/Receive Control Register 1

u2C1

00000010b

00AEh

00AFh

UART2 Receive Buffer Register

U2RB

XXh
XXh

00BOh

UART2 Digital Filter Function Select Register

URXDF

00h

00B1h

00B2h

00B3h

00B4h

00B5h

00B6h

00B7h

00B8h

00B9h

00BAh

00BBh

UART?2 Special Mode Register 5

U2SMR5

00h

00BCh

UART2 Special Mode Register 4

U2SMR4

00h

00BDh

UART?2 Special Mode Register 3

U2SMR3

000X0X0Xb

00BEh

UART2 Special Mode Register 2

U2SMR2

X0000000b

00BFh

UART?2 Special Mode Register

U2SMR

X0000000b

X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/33G Group, R8C/33H Group

4. Special Function Registers (SFRs)

Table 4.4 SFR Information (4) (1)
Address Register Symbol After Reset
00COh AID Register 0 ADO XXh
00C1h 000000XXb
00C2h AID Register 1 AD1 XXh
00C3h 000000XXb
00C4h A/D Register 2 AD2 XXh
00C5h 000000XXb
00C6h A/D Register 3 AD3 XXh
00C7h 000000XXb
00C8h A/D Register 4 AD4 XXh
00C9%h 000000XXb
00CAh A/D Register 5 AD5 XXh
00CBh 000000XXb
00CCh AID Register 6 AD6 XXh
00CDh 000000XXb
00CEh AID Register 7 AD7 XXh
00CFh 000000XXb
00DOh
00D1h
00D2h
00D3h
00D4h A/D Mode Register ADMOD 00h
00D5h A/D Input Select Register ADINSEL 11000000b
00D6h A/D Control Register 0 ADCONO 00h
00D7h A/D Control Register 1 ADCON1 00h
00D8h D/AO Register DAO 00h
00D9%h D/A1 Register DA1 00h
00DAh
00DBh
00DCh D/A Control Register DACON 00h
00DDh
00DEh
00DFh
00EOh Port PO Register PO XXh
00E1h Port P1 Register Pl XXh
00E2h Port PO Direction Register PDO 00h
00E3h Port P1 Direction Register PD1 00h
00E4h
00E5h Port P3 Register P3 XXh
00E6h
00E7h Port P3 Direction Register PD3 00h
00E8h Port P4 Register P4 XXh
00ES%h Port P5 Register P5 XXh
00EAh Port P4 Direction Register PD4 00h
00EBh Port P5 Direction Register PD5 00h
00ECh
00EDh
00EEh
00EFh
00FOh
00F1h
00F2h
00F3h
00F4h
00F5h
00F6h
00F7h
00F8h
00F9h
00FAh
00FBh
00FCh
00FDh
00FEh
00FFh
X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.

RO1UHO0252EJ0110 Rev.1.10

Jan 31, 2014

RENESAS

Page 21 of 651



R8C/33G Group, R8C/33H Group

4. Special Function Registers (SFRs)

Table 4.5 SFR Information (5) (1)

Address Register Symbol After Reset
0100h Timer RA Control Register TRACR 00h

0101h Timer RA 1/0O Control Register TRAIOC 00h

0102h Timer RA Mode Register TRAMR 00h

0103h Timer RA Prescaler Register TRAPRE FFh

0104h Timer RA Register TRA FFh

0105h LIN Control Register 2 LINCR2 00h

0106h LIN Control Register LINCR 00h

0107h LIN Status Register LINST 00h

0108h Timer RB Control Register TRBCR 00h

0109h Timer RB One-Shot Control Register TRBOCR 00h

010Ah Timer RB 1/O Control Register TRBIOC 00h

010Bh Timer RB Mode Register TRBMR 00h
010Ch Timer RB Prescaler Register TRBPRE FFh
010Dh Timer RB Secondary Register TRBSC FFh
010Eh Timer RB Primary Register TRBPR FFh

010Fh

0110h

0111h

0112h

0113h

0114h

0115h

0116h

0117h

0118h

0119h

011Ah

011Bh

011Ch

011Dh

011Eh

011Fh

0120h Timer RC Mode Register TRCMR 01001000b
0121h Timer RC Control Register 1 TRCCR1 00h

0122h Timer RC Interrupt Enable Register TRCIER 01110000b
0123h Timer RC Status Register TRCSR 01110000b
0124h Timer RC I/O Control Register 0 TRCIORO 10001000b
0125h Timer RC I/O Control Register 1 TRCIOR1 10001000b
0126h Timer RC Counter TRC 00h

0127h 00h

0128h Timer RC General Register A TRCGRA FFh

0129h FFh
012Ah Timer RC General Register B TRCGRB FFh
012Bh FFh
012Ch Timer RC General Register C TRCGRC FFh
012Dh FFh
012Eh Timer RC General Register D TRCGRD FFh
012Fh FFh

0130h Timer RC Control Register 2 TRCCR2 00011000b
0131h Timer RC Digital Filter Function Select Register TRCDF 00h

0132h Timer RC Output Master Enable Register TRCOER 01111111b
0133h Timer RC Trigger Control Register TRCADCR 00h

0134h

0135h

0136h Timer RD Trigger Control Register TRDADCR 00h

0137h Timer RD Start Register TRDSTR 11111100b
0138h Timer RD Mode Register TRDMR 00001110b
013%h Timer RD PWM Mode Register TRDPMR 10001000b
013Ah Timer RD Function Control Register TRDFCR 10000000b
013Bh Timer RD Output Master Enable Register 1 TRDOER1 FFh
013Ch Timer RD Output Master Enable Register 2 TRDOER2 01111111b
013Dh Timer RD Output Control Register TRDOCR 00h

013Eh Timer RD Digital Filter Function Select Register 0 TRDDFO 00h

013Fh Timer RD Digital Filter Function Select Register 1 TRDDF1 00h

Note:

1. The blank areas are reserved and cannot be accessed by users.
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4. Special Function Registers (SFRs)

Table 4.6 SFR Information (6) (1)
Address Register Symbol After Reset
0140h Timer RD Control Register O TRDCRO 00h
0141h Timer RD 1/O Control Register AO TRDIORAO 10001000b
0142h Timer RD 1/O Control Register CO TRDIORCO 10001000b
0143h Timer RD Status Register 0 TRDSRO 11100000b
0144h Timer RD Interrupt Enable Register 0 TRDIERO 11100000b
0145h Timer RD PWM Mode Output Level Control Register O TRDPOCRO 11111000b
0146h Timer RD Counter 0 TRDO 00h
0147h 00h
0148h Timer RD General Register AO TRDGRAO FFh
0149h FFh
014Ah Timer RD General Register BO TRDGRBO FFh
014Bh FFh
014Ch Timer RD General Register CO TRDGRCO FFh
014Dh FFh
014Eh Timer RD General Register DO TRDGRDO FFh
014Fh FFh
0150h Timer RD Control Register 1 TRDCR1 00h
0151h Timer RD I/O Control Register A1 TRDIORA1 10001000b
0152h Timer RD 1/O Control Register C1 TRDIORC1 10001000b
0153h Timer RD Status Register 1 TRDSR1 11000000b
0154h Timer RD Interrupt Enable Register 1 TRDIER1 11100000b
0155h Timer RD PWM Mode Output Level Control Register 1 TRDPOCR1 11111000b
0156h Timer RD Counter 1 TRD1 00h
0157h 00h
0158h Timer RD General Register Al TRDGRA1 FFh
0159h FFh
015Ah Timer RD General Register B1 TRDGRB1 FFh
015Bh FFh
015Ch Timer RD General Register C1 TRDGRC1 FFh
015Dh FFh
015Eh Timer RD General Register D1 TRDGRD1 FFh
015Fh FFh
0160h
0161h
0162h
0163h
0164h
0165h
0166h
0167h
0168h
0169h
016Ah
016Bh
016Ch
016Dh
016Eh
016Fh
0170h
0171h
0172h
0173h
0174h
0175h
0176h
0177h
0178h
0179h
017Ah
017Bh
017Ch
017Dh
017Eh
017Fh
X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.
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4. Special Function Registers (SFRs)

Table 4.7

SFR Information (7) (1)

Address

Register

Symbol After Reset

0180h

Timer RA Pin Select Register

TRASR 00h

0181h

Timer RB/RC Pin Select Register

TRBRCSR 00h

0182h

Timer RC Pin Select Register 0

TRCPSRO 00h

0183h

Timer RC Pin Select Register 1

TRCPSR1 00h

0184h

Timer RD Pin Select Register 0

TRDPSRO 00h

0185h

Timer RD Pin Select Register 1

TRDPSR1 00h

0186h

0187h

0188h

UARTO Pin Select Register

UOSR 00h

0189h

018Ah

UART?2 Pin Select Register 0

U2SR0 00h

018Bh

UART?2 Pin Select Register 1

U2SR1 00h

018Ch

SSU Pin Select Register

SSUIICSR 00h

018Dh

018Eh

INT Interrupt Input Pin Select Register

INTSR 00h

018Fh

1/0 Function Pin Select Register

PINSR 00h

0190h

0191h

0192h

0193h

SS Bit Counter Register

SSBR 11111000b

0194h

SS Transmit Data Register L

SSTDR FFh

0195h

SS Transmit Data Register H

SSTDRH FFh

0196h

SS Receive Data Register L

SSRDR FFh

0197h

SS Receive Data Register H

SSRDRH FFh

0198h

SS Control Register H

SSCRH 00h

0199h

SS Control Register L

SSCRL 01111101b

019Ah

SS Mode Register

SSMR 00010000b

019Bh

SS Enable Register

SSER 00h

019Ch

SS Status Register

SSSR 00h

019Dh

SS Mode Register 2

SSMR2 00h

019Eh

019Fh

01A0h

01A1lh

01A2h

01A3h

01A4h

01A5h

01A6h

01A7h

01A8h

01A9h

01AAh

01ABh

01ACh

01ADh

01AEh

01AFh

01BOh

01B1h

01B2h

Flash Memory Status Register

FST 10000X00b

01B3h

01B4h

Flash Memory Control Register 0

FMRO 00h

01B5h

Flash Memory Control Register 1

FMR1 00h

01B6h

Flash Memory Control Register 2

FMR2 00h

01B7h

01B8h

01B9h

01BAh

01BBh

01BCh

01BDh

01BEh

01BFh

X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.
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4. Special Function Registers (SFRs)

Table 4.8

SFR Information (8) (1)

Address

Register

Symbol After Reset

01COh

01C1h

01C2h

Address Match Interrupt Register 0

RMADO XXh
XXh
0000XXXXb

01C3h

Address Match Interrupt Enable Register 0

AIERO 00h

01C4h

01C5h

01C6h

Address Match Interrupt Register 1

RMAD1 XXh
XXh
0000XXXXb

01C7h

Address Match Interrupt Enable Register 1

AIER1 00h

01C8h

01C%h

01CAh

01CBh

01CCh

01CDh

01CEh

01CFh

01DO0h

01D1h

01D2h

01D3h

01D4h

01D5h

01D6h

01D7h

01D8h

01D%h

01DAh

01DBh

01DCh

01DDh

01DEh

01DFh

01EOh

Pull-Up Control Register 0

PURO 00h

01E1lh

Pull-Up Control Register 1

PUR1 00h

01E2h

01E3h

01E4h

01E5h

01E6h

01E7h

01E8h

01ES9h

01EAh

01EBh

01ECh

01EDh

01EEh

01EFh

01FOh

01F1h

01F2h

01F3h

01F4h

01F5h

Input Threshold Control Register 0

VLTO 00h

01F6h

Input Threshold Control Register 1

VLT1 00h

01F7h

01F8h

Comparator B Control Register 0

INTCMP 00h

01F9h

01FAh

External Input Enable Register 0

INTEN 00h

01FBh

01FCh

INT Input Filter Select Register 0

INTF 00h

01FDh

01FEh

Key Input Enable Register 0

KIEN 00h

01FFh

X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.
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4. Special Function Registers (SFRs)

Table 4.9 SFR Information (9) (1)

Address Register Symbol After Reset
2C00h DTC Transfer Vector Area XXh
2C01h DTC Transfer Vector Area XXh
2C02h XXh
2C03h DTC Transfer Vector Area XXh
2C04h XXh
2C05h XXh
2C06h XXh
2C07h XXh
2C08h DTC Transfer Vector Area XXh
2C0%h DTC Transfer Vector Area XXh
2C0Ah DTC Transfer Vector Area XXh
2C0Bh DTC Transfer Vector Area XXh
2C0Ch XXh
2CO0Dh XXh
2COEh DTC Transfer Vector Area XXh
2COFh DTC Transfer Vector Area XXh
2C10h DTC Transfer Vector Area XXh
2C11h DTC Transfer Vector Area XXh
2C12h DTC Transfer Vector Area XXh
2C13h DTC Transfer Vector Area XXh
2C14h XXh
2C15h XXh
2C16h DTC Transfer Vector Area XXh
2C17h DTC Transfer Vector Area XXh
2C18h DTC Transfer Vector Area XXh
2C19h DTC Transfer Vector Area XXh
2C1Ah DTC Transfer Vector Area XXh
2C1Bh DTC Transfer Vector Area XXh
2C1Ch DTC Transfer Vector Area XXh
2C1Dh DTC Transfer Vector Area XXh
2C1Eh DTC Transfer Vector Area XXh
2C1Fh DTC Transfer Vector Area XXh
2C20h DTC Transfer Vector Area XXh
2C21h DTC Transfer Vector Area XXh
2C22h
2C30h
2C31h DTC Transfer Vector Area XXh
2C32h XXh
2C33h DTC Transfer Vector Area XXh
2C34h DTC Transfer Vector Area XXh
2C35h XXh
2C36h XXh
2C37h XXh
2C38h XXh
2C3%9h XXh
2C3Ah XXh
2C3Bh XXh
2C3Ch XXh
2C3Dh XXh
2C3Eh XXh
2C3Fh XXh
2C40h DTC Control Data 0 DTCDO XXh
2C41h XXh
2C42h XXh
2C43h XXh
2C44h XXh
2C45h XXh
2C46h XXh
2C47h XXh
2C48h DTC Control Data 1 DTCD1 XXh
2C49h XXh
2C4Ah XXh
2C4Bh XXh
2CACh XXh
2C4Dh XXh
2C4Eh XXh
2C4Fh XXh

X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.
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4. Special Function Registers (SFRs)

Table 4.10  SFR Information (10) M
Address Register Symbol After Reset
2C50h DTC Control Data 2 DTCD2 XXh
2C51h XXh
2C52h XXh
2C53h XXh
2C54h XXh
2C55h XXh
2C56h XXh
2C57h XXh
2C58h DTC Control Data 3 DTCD3 XXh
2C59h XXh
2C5Ah XXh
2C5Bh XXh
2C5Ch XXh
2C5Dh XXh
2C5Eh XXh
2C5Fh XXh
2C60h DTC Control Data 4 DTCD4 XXh
2C61h XXh
2C62h XXh
2C63h XXh
2C64h XXh
2C65h XXh
2C66h XXh
2C67h XXh
2C68h DTC Control Data 5 DTCD5 XXh
2C69h XXh
2C6Ah XXh
2C6Bh XXh
2C6Ch XXh
2C6Dh XXh
2C6Eh XXh
2C6Fh XXh
2C70h DTC Control Data 6 DTCD6 XXh
2C71h XXh
2C72h XXh
2C73h XXh
2C74h XXh
2C75h XXh
2C76h XXh
2C77h XXh
2C78h DTC Control Data 7 DTCD7 XXh
2C79h XXh
2C7Ah XXh
2C7Bh XXh
2C7Ch XXh
2C7Dh XXh
2C7Eh XXh
2C7Fh XXh
2C80h DTC Control Data 8 DTCD8 XXh
2C81h XXh
2C82h XXh
2C83h XXh
2C84h XXh
2C85h XXh
2C86h XXh
2C87h XXh
2C88h DTC Control Data 9 DTCD9 XXh
2C8%h XXh
2C8Ah XXh
2C8Bh XXh
2C8Ch XXh
2C8Dh XXh
2C8Eh XXh
2C8Fh XXh
2C90h DTC Control Data 10 DTCD10 XXh
2C91h XXh
2C92h XXh
2C93h XXh
2C94h XXh
2C95h XXh
2C96h XXh
2C97h XXh
X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.
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4. Special Function Registers (SFRs)

Table 4.11  SFR Information (11) (W
Address Register Symbol After Reset
2C98h DTC Control Data 11 DTCD11 XXh
2C9%h XXh
2C9Ah XXh
2C9Bh XXh
2C9Ch XXh
2C9Dh XXh
2C9Eh XXh
2C9Fh XXh
2CAOh DTC Control Data 12 DTCD12 XXh
2CAlh XXh
2CA2h XXh
2CA3h XXh
2CA4h XXh
2CA5h XXh
2CA6h XXh
2CAT7h XXh
2CA8h DTC Control Data 13 DTCD13 XXh
2CA9h XXh
2CAAh XXh
2CABh XXh
2CACh XXh
2CADh XXh
2CAEh XXh
2CAFh XXh
2CB0Oh DTC Control Data 14 DTCD14 XXh
2CBlh XXh
2CB2h XXh
2CB3h XXh
2CB4h XXh
2CB5h XXh
2CB6h XXh
2CB7h XXh
2CB8h DTC Control Data 15 DTCD15 XXh
2CB%h XXh
2CBAh XXh
2CBBh XXh
2CBCh XXh
2CBDh XXh
2CBEh XXh
2CBFh XXh
2CCOh DTC Control Data 16 DTCD16 XXh
2CC1h XXh
2CC2h XXh
2CC3h XXh
2CC4dh XXh
2CC5h XXh
2CCé6h XXh
2CC7h XXh
2CC8h DTC Control Data 17 DTCD17 XXh
2CC%h XXh
2CCAh XXh
2CCBh XXh
2CCCh XXh
2CCDh XXh
2CCEh XXh
2CCFh XXh
2CDOh DTC Control Data 18 DTCD18 XXh
2CD1h XXh
2CD2h XXh
2CD3h XXh
2CD4h XXh
2CD5h XXh
2CD6h XXh
2CD7h XXh
2CD8h DTC Control Data 19 DTCD19 XXh
2CD% XXh
2CDAh XXh
2CDBh XXh
2CDCh XXh
2CDDh XXh
2CDEh XXh
2CDFh XXh

X: Undefined

Note:

1. The blank areas are reserved and cannot be accessed by users.
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Table 4.12  SFR Information (12) W

Address Register Symbol After Reset

2CEOh DTC Control Data 20 DTCD20 XXh

2CElh XXh

2CE2h XXh

2CE3h XXh

2CE4h XXh

2CE5h XXh

2CE6h XXh

2CE7h XXh

2CE8h DTC Control Data 21 DTCD21 XXh

2CE%h XXh

2CEAh XXh

2CEBh XXh

2CECh XXh

2CEDh XXh

2CEEh XXh

2CEFh XXh

2CFOh DTC Control Data 22 DTCD22 XXh

2CF1h XXh

2CF2h XXh

2CF3h XXh

2CF4h XXh

2CF5h XXh

2CF6h XXh

2CF7h XXh

2CF8h DTC Control Data 23 DTCD23 XXh

2CF9h XXh

2CFAh XXh

2CFBh XXh

2CFCh XXh

2CFDh XXh

2CFEh XXh

2CFFh XXh

2D00h
[ 2FFFh ] [ ]
X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.

Table 4.13 ID Code Areas and Option Function Select Area

Address | Area Name | Symbol | After Reset

FFDBh [ Option Function Select Register 2 [OFS2 [ (Note 1)
[ FFDFh TID1 [ (Note 2) ]
[ FFE3n _[ID2 [ (Note 2) |
[ FFEBR [ID3 [ (Note 2) |
| FFEFh TID4 [ (Note 2) ]
[ FFF3n _ [ID5 [ (Note 2) |
[ FFF7n [ID6 [ (Note 2) |
[ FFFBh TID7 [ (Note 2) ]
[ FFFFh T Option Function Select Register [ OFS [ (Note 1) ]
Notes:

1. The option function select area is allocated in the flash memory, not in the SFRs. Set appropriate values as ROM data by a program.
Do not write additions to the option function select area. If the block including the option function select area is erased, the option function select

area is set to FFh.

When blank products are shipped, the option function select area is set to FFh. It is set to the written value after written by the user.
When factory-programming products are shipped, the value of the option function select area is the value programmed by the user.

2. The ID code areas are allocated in the flash memory, not in the SFRs. Set appropriate values as ROM data by a program.

Do not write additions to the ID code areas. If the block including the ID code areas is erased, the ID code areas are set to FFh.
When blank products are shipped, the ID code areas are set to FFh. They are set to the written value after written by the user.
When factory-programming products are shipped, the value of the ID code areas is the value programmed by the user.
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5. Resets

5. Resets

The following resets are implemented: hardware reset, power-on reset, voltage monitor O reset, watchdog timer reset,

and software reset.

Table 5.1 lists the Reset Names and Sources. Figure 5.1 shows a Block Diagram of Reset Circuit.

Table 5.1 Reset Names and Sources
Reset Name Source
Hardware reset Input voltage of RESET pin is held “L”
Power-on reset VCC rises
Voltage monitor O reset VCC falls (monitor voltage: Vdet0)
Watchdog timer reset Underflow of watchdog timer
Software reset Write 1 to PMO3 bit in PMO register
TSET O Hardware reset

Power-on reset

Power-on reset

o

VCC -
circuit

Voltage
detection

Voltage monitor O reset

circuit

Watchdog
timer

Watchdog timer
reset

CPU

)

;Do_> Pin, CPU, and SR O

Software reset

Note:
1. The

voltage monitor O reset. This bit remains unchanged at a hardware reset,
software reset, or watchdog timer reset.

)

CWR bit in the RSTFR register is set to 0 (cold start-up) after power-on or

Figure 5.1 Block Diagram of Reset Circuit
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Table 5.2 lists the Pin Functions while RESET Pin Level is“L”, Figure 5.2 shows the CPU Register Status after Reset,
Figure 5.3 shows the Reset Sequence.

Table 5.2 Pin Functions while RESET Pin Level is “L”

Pin Name Pin Function
POtoP1,P3 1,P3 3toP3 7 Input port
P4 2,P4 5toP4 7 Input port
P5 3toP5 4 Input port
15 b
0000h | Data register (R0O)
0000h | Data register (R1)
0000h I Data register (R2)
0000h I Data register (R3)
0000h I Address register (A0)
0000h I Address register (A1)
. 0000h | Frame base register (FB)
b19 bo
00000h Interrupt table register (INTB)
Content of addresses OFFFEh to OFFFCh Program counter (PC)
b5 bo
0000h User stack pointer (USP)
0000h Interrupt stack pointer (ISP)
0000h Static base register (SB)
b5 bo
| 0000h | Flag register (FLG)
e b8 b7 bOi
Lt TP
IPL ul oBSzDZC

Figure 5.2 CPU Register Status after Reset

fOCO-S J—% % gg
RESET pin u

k—bi 10 ps or more are needed

{¢&—» fOCO-S clock x 32 cycles @

Internal reset
signal

Start time of flash memory
(CPU clock x 148 cycles)

vens [ L ML L L L L L L LT

OFFFCh OFFFEh

Address

(internal address X X X X
signal) * *

OFFFDh Content of reset vector

CPU clock x 28 cycle

Notes:
1. Hardware reset.
2. When the “L” input width to the RESET pin is set to fOCO-S clock x 32 cycles or more, setting the RESET pin to “H” also sets the internal
reset signal to “H” at the same time.

Figure 5.3 Reset Sequence
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5.1 Registers
5.1.1 Processor Mode Register 0 (PMO)
Address 0004h
Bit b7 b6 b5 b4 b3 b2 bl b0
Sympol| — | — [ — | — [ PmMO3 | — — —
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 — Reserved bits Set to 0. R/W
bl —
b2 —
b3 PMO03 |Software reset bit The MCU is reset when this bit is set to 1. When R/W
read, the content is 0.
b4 — Nothing is assigned. If necessary, set to 0. When read, the content is O. —
b5 —
b6 —
b7 —
Set the PRC1 bit in the PRCR register to 1 (write enabled) before rewriting the PMO register.
5.1.2 Reset Source Determination Register (RSTFR)
Address 000Bh
Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol| — | — | — | — |WDR|SWR|HWR CWR|
After Reset 0 X X X X X X X (Note 1)
Bit Symbol Bit Name Function R/W
b0 CWR |Cold start-up/warm start-up 0: Cold start-up R/W
determine flag (2 3) 1: Warm start-up
bl HWR |[Hardware reset detect flag 0: Not detected R
1: Detected
b2 SWR |Software reset detect flag 0: Not detected R
1: Detected
b3 WDR |Watchdog timer reset detect flag  |0: Not detected R
1: Detected
b4 — Reserved bits When read, the content is undefined. R
b5 —
b6 —
b7 — Reserved bit Setto O. R/W
Notes:

1. The CWR bhit is set to 0 (cold start-up) after power-on or voltage monitor O reset. This bit remains unchanged at a
hardware reset, software reset, or watchdog timer reset.

2. If 1 is written to the CWR bit by a program, it is set to 1. (Writing O does not affect this bit.)

3. When the VWOCO bit in the VWOC register is set to 0 (voltage monitor O reset disabled), the CWR bit value is

undefined.
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5.1.3  Option Function Select Register (OFS)
Address OFFFFh
Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol |CSPROINI| LVDAS | — | — |ROMCP1| ROMCR — WDTON
After Reset User Setting Value (1)

Bit Symbol Bit Name Function R/W

b0 WDTON [Watchdog timer start select bit 0: Watchdog timer automatically starts after reset | R/W
1: Watchdog timer is stopped after reset

bl — Reserved bit Setto 1. R/W

b2 ROMCR |ROM code protect disable bit 0: ROM code protect disabled R/W
1: ROMCP1 bit enabled

b3 ROMCP1 |[ROM code protect bit 0: ROM code protect enabled R/W
1: ROM code protect disabled

b4 — Reserved bit Set to 1. R/W

b5 — Reserved bit Set to 0. R/W

b6 LVDAS |Voltage detection O circuit start bit (2) |0: Voltage monitor O reset enabled after reset R/W
1: Voltage monitor O reset disabled after reset

b7 |CSPROINI|{Count source protection mode 0: Count source protect mode enabled after reset | R/W

after reset select bit 1: Count source protect mode disabled after reset
Notes:

1. The OFS register is allocated in the flash memory, not in the SFRs. Set appropriate values as ROM data by a

program.

Do not write additions to the OFS register. If the block including the OFS register is erased, the OFS register is

set to FFh.

When blank products are shipped, the OFS register is set to FFh. It is set to the written value after written by the

user.

When factory-programming products are shipped, the value of the OFS register is the value programmed by the

user.

reset).

. To use power-on reset and voltage monitor O reset, set the LVDAS bit to 0 (voltage monitor O reset enabled after

For a setting example of the OFS register, refer to 13.3.1 Setting Example of Option Function Select Area.
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5.1.4  Option Function Select Register 2 (OFS2)

Address OFFDBh

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol [ — | — | — | — |WDTRCSl|WDTRCSO WDTUFS1|WDTUFSO0
After Reset User Setting Value (1)

Bit Symbol Bit Name Function R/W

b0 WDTUFSO |[Watchdog timer underflow period set bit b(l)bg 03FFh R/W

bl WDTUFS1 0 1. OFFFh R/W
1 0: 1FFFh
1 1: 3FFFh

b2 WDTRCSO0 |Watchdog timer refresh acknowledgement period bgbé o506 R/W

set bit - £970

b3 | WDTRCS1 01 50% R/W
10: 75%
11:100%

b4 — Reserved bits Setto 1. R/W

b5 —

b6 —

b7 —

Note:
1. The OFS2 register is allocated in the flash memory, not in the SFRs. Set appropriate values as ROM data by a

program.

Do not write additions to the OFS2 register. If the block including the OFS2 register is erased, the OFS2 register
is set to FFh.

When blank products are shipped, the OFS2 register is set to FFh. It is set to the written value after written by the
user.

When factory-programming products are shipped, the value of the OFS2 register is the value programmed by the
user.

For a setting example of the OFS2 register, refer to 13.3.1 Setting Example of Option Function Select Area.

Bits WDTRCS0 and WDTRCS1
(Watchdog Timer Refresh Acknowledgement Period Set Bit)

Assuming that the period from when the watchdog timer starts counting until it underflows is 100%, the refresh
acknowledgement period for the watchdog timer can be selected.
For details, refer to 14.3.1.1 Refresh Acknowledgement Period.
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5.2 Hardware Reset

A reset is applied using the RESET pin. When an “L” signal is applied to the RESET pin while the supply voltage
meets the recommended operating conditions, pins, CPU, and SFRs are all reset (refer to Table 5.2 Pin Functions
while RESET Pin Level is“L”, Figure 5.2 CPU Register Status after Reset, and Table 4.1 to Table 4.12 SFR
I nfor mation).

When the input level applied to the RESET pin changesfrom “L” to “H”, a program is executed beginning with the
address indicated by the reset vector. After reset, the low-speed on-chip oscillator clock with no division is
automatically selected as the CPU clock.

Refer to 4. Special Function Registers (SFRs) for the states of the SFRs after reset.

Theinternal RAM is not reset. If the RESET pinispulled “L” while writing to the internal RAM isin progress, the
contents of internal RAM will be undefined.

Figure 5.4 shows an Example of Hardware Reset Circuit and Operation and Figure 5.5 shows an Example of
Hardware Reset Circuit (Usage Example of External Supply Voltage Detection Circuit) and Operation.

5.2.1  When Power Supply is Stable
(1) Apply “L” to the RESET pin.
(2) Wait for 10 ps.
(3) Apply “H" to the RESET pin.

522 Power On

(1) Apply “L” to the RESET pin.

(2) Let the supply voltage increase until it meets the recommended operating conditions.

(3) Wait for td(P-R) or more to allow the internal power supply to stabilize (refer to 30. Electrical
Characteristics).

(4) Wait for 10 ps.

(5) Apply “H" to the RESET pin.
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T

VvCC

|
4]

27V
VCC /
oV

; =T 0.2 VCC or below

—_——

td(P-R) + 10 pus or more
Note: (P-R) H

1. Refer to 30. Electrical Characteristics.

Figure 5.4 Example of Hardware Reset Circuit and Operation

Supply voltage
detection circuit VCC

2.7V/

oV

—_— .

td(P-R) + 10 us or more

- Example when
VCC=5V

Note:
1. Refer to 30. Electrical Characteristics.

Figure 5.5 Example of Hardware Reset Circuit (Usage Example of External Supply Voltage
Detection Circuit) and Operation
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5.3 Power-On Reset Function

When the RESET pin is connected to the VCC pin via a pull-up resistor, and the VCC pin voltage level rises, the
power-on reset function is enabled and the MCU resets its pins, CPU, and SFR. When a capacitor is connected to
the RESET pin, too, always keep the voltage to the RESET pin 0.8V CC or more.

When the input voltage to the VCC pin reaches the VdetO level or above, the low-speed on-chip oscillator clock
starts counting. When the low-speed on-chip oscillator clock count reaches 32, the internal reset signal is held “H”
and the MCU enters the reset sequence (refer to Figure 5.3). The low-speed on-chip oscillator clock with no
division isautomatically selected asthe CPU clock after reset.

Refer to 4. Special Function Registers (SFRs) for the states of the SFR after power-on reset.

To use the power-on reset function, enable voltage monitor O reset by setting the LVDAS bit in the OFS register to
0.

Figure 5.6 shows an Example of Power-On Reset Circuit and Operation.

VCC
4.7 kQ
(reference)
RESET
Vdeto (M
External
Power Vcc
0.5v
. tw(por) @ =
L
Internal
reset signal
< >
71 X 32
foco-s

Notes:

1. Vdeto indicates the voltage detection level of the voltage detection O circuit. Refer to
6. Voltage Detection Circuit for details.

2. tw(por) indicates the duration the external power Vcc must be held below the valid
voltage (0.5 V) to enable a power-on reset. When turning on the power after it falls
with voltage monitor O reset disabled, maintain tw(por) for 1 ms or more.

3. To use the power-on reset function, enable voltage monitor O reset by setting the
LVDAS bit in the OFS register to 0.

Figure 5.6 Example of Power-On Reset Circuit and Operation
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5.4 Voltage Monitor O Reset

A reset is applied using the voltage detection O circuit. The voltage detection O circuit monitors the input voltage to
the VCC pin. The voltage to be monitored is VVdetO.

To use voltage monitor O reset, set the LVDAS bit in the OFS register to 0.

When the VCC pin voltage reaches the VVdetO level or below, the internal reset signal is held low. When the VCC
pin voltage then reaches the VVdetO level or above, the MCU enters the reset sequence (refer to Figure 5.3) and the
low-speed on-chip oscillator clock starts counting. When the low-speed on-chip oscillator clock count reaches 32,
theinternal reset signal is held high.

After 176 cycles of the CPU clock has elapsed, a program is executed by reading the reset vector. The low-speed
on-chip oscillator clock with no division is automatically selected as the CPU clock.

Refer to 3. Memory for the status of internal RAM after reset and 4. Special Function Registers (SFRs) for the
status of the SFR.

If avoltage monitor O reset occurs while writing to internal RAM isin progress, the contents of the internal RAM
are undefined. Refer to 6. Voltage Detection Circuit for details of voltage monitor O reset. Refer to 5.1.3 Option
Function Select Register (OFS).

Vdeto

External
Power Vcc

0.5v

>

Voltage detection 0
circuit response time

Internal reset signal |

Notes:
1. VdetO indicates the voltage detection level of the voltage detection O circuit. Refer to 6. Voltage
Detection Circuit for details.
2. To use the power-on reset function, enable voltage monitor O reset by setting the LVDAS bit in
the OFS register to 0.

Figure 5.7 Example of Voltage Monitor 0 Reset Circuit and Operation
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5.5 Watchdog Timer Reset

When the PM 12 bit in the PM 1 register is set to 1 (reset when watchdog timer underflows), the MCU resetsits pins,
CPU, and SFR if the watchdog timer underflows. Then the program beginning with the address indicated by the
reset vector is executed. After reset, the low-speed on-chip oscillator clock with no division is automatically
selected as the CPU clock.

Refer to 4. Special Function Registers (SFRs) for the states of the SFRs after watchdog timer reset.

The internal RAM is not reset. When the watchdog timer underflows while writing to the internal RAM isin
progress, the contents of internal RAM are undefined.

The underflow period and refresh acknowledge period for the watchdog timer can be set by bits WDTUFSO to
WDTUFS1 and bits WDTRCS0 to WDTRCSL in the OFS2 register, respectively.

Refer to 14. Watchdog Timer for details of the watchdog timer.

5.6 Software Reset

When the PMO03 bit in the PMO register is set to 1 (MCU reset), the MCU resets its pins, CPU, and SFR. The
program beginning with the address indicated by the reset vector is executed. After reset, the low-speed on-chip
oscillator clock with no division is automatically selected for the CPU clock.

Refer to 4. Special Function Registers (SFRs) for the states of the SFRs after software reset.

Theinternal RAM is not reset.
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5.7 Cold Start-Up/Warm Start-Up Determination Function

The cold start-up/warm start-up determination function uses the CWR bit in the RSTFR register to determine cold
start-up (reset process) at power-on and warm start-up (reset process) when areset occurred during operation.

The CWR bit is set to 0 (cold start-up) at power-on and also set to 0 at a voltage monitor O reset. If 1 iswritten to
the CWR bit by a program, it is set to 1. This bit remains unchanged at a hardware reset, software reset, or
watchdog timer reset.

The cold start-up/warm start-up determination function uses voltage monitor O reset.

Figure 5.8 shows an Operating Example of Cold Start-Up/Warm Start-Up Function

ARWAYAVS

Vdet0 /
ov
Setto 1 by Setto 1 by
/ a program. /a program.
CWR bit in RSTFR register f
Voltage monitor O reset VJ J

Figure 5.8 Operating Example of Cold Start-Up/Warm Start-Up Function

5.8 Reset Source Determination Function

The RSTFR register can be used to detect whether a hardware reset, software reset, or watchdog timer reset has

occurred.
If a hardware reset occurs, the HWR bit is set to 1 (detected). If a software reset occurs, the SWR bit isset to 1

(detected). If awatchdog timer reset occurs, the WDR bit is set to 1 (detected).
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6. Voltage Detection Circuit

The voltage detection circuit monitors the voltage input to the VCC pin. This circuit can be used to monitor the VCC
input voltage by a program.

6.1 Overview

The detection voltage of voltage detection O isfixed level (typical 2.85V).
The detection voltage of voltage detection 1 can be selected among 8 levels using the VD1L S register.
The detection voltage of voltage detection 2 isfixed level (typical 4.00 V).
The voltage monitor O reset, and voltage monitor 1 interrupt and voltage monitor 2 interrupt can also be used.

Table 6.1 Voltage Detection Circuit Specifications
Item Voltage Monitor O Voltage Monitor 1 Voltage Monitor 2
VCC Voltage to Vdet0 Vdetl Vdet2
monitor monitor
Detection Whether passing through | Whether passing through Whether passing through
target Vdet0 by falling Vdetl by rising or falling Vdet2 by rising or falling
Detection The fixed level Selectable among The fixed level
voltage 8 levels using the VD1LS
register.
Monitor None The VW1C3 bit in The VCA13 bitin
the VWIC register the VCAL register
Whether VCC is higher or | Whether VCC is higher or
lower than Vdetl lower than Vdet2
Process at | Reset Voltage monitor O reset None None
voltage Reset at Vdet0 > VCC;
detection CPU operation restarts
at VCC > Vdet0
Interrupts None Voltage monitor 1 interrupt | Voltage monitor 2 interrupt
Non-maskable or maskable | Non-maskable or maskable
selectable selectable
Interrupt request at: Interrupt request at:
Vdetl > VCC Vdet2 > VCC
and/or and/or
VCC > Vdetl VCC > Vdet2
Digital filter | Switching No digital filter function Supported Supported
enable/disable
Sampling — (fOCO-S divided by n) x 2 | (fOCO-S divided by n) x 2
time n:1, 2,4 and 8 n:1 2,4 and 8
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vCC
VCA25
> Voltage detection 0 signal -
> Vdet0
VCA26
Level
Selection N Voltage detection 1 signal
Circuit >
(8 levels)
> Vdetl VWIC register
VD1S3 to VD1S0
VCA27 VW1C3 bit
> Voltage detection 2 signal L
Internal o
reference ~ Vdet2
voltage = vae VCAL register
VCA13 bit
VCAL3: Bitin VCAL register
VCAZ25, VCA26, VCA27: Bits in VCA2 register
VW1C3: Bit in VWI1C register
VD1S0 to VD1S3: Bits in VD1LS register
Figure 6.1 Voltage Detection Circuit Block Diagram
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Voltage detection O circuit Voltage monitor O reset generation circuit
VCA25
MA
VCC Wy +
_ Voltage —
detection 0 Voltage monitor 0
signal N
Internal reference voltage reset signal
When VCA25 bit is set to 0 (disabled),
voltage detection 0 signal is driven high.
VWO0CO0
VWOCQO: Bit in VWOC register
VCAZ25: Bit in VCA2 register
VDSELO, VDSELL1: Bits in OFS register
Figure 6.2 Block Diagram of Voltage Monitor O Reset Generation Circuit

Voltage monitor 1 interrupt generation circuit
VWI1F1 to VW1FO
= 00b
=01b E
lo VWIC2 bit is set to 0 (not detected) by writing 0 by a program.
Voltage detection 1 circuit When VCA26 bit is set to 0 (voltage detection 1 circuit disabled),|
foco VWIC2 bit is set to 0.
VCA26
Watchdog timer
vee. > Digital iter interrupt signal
- Voltage Edge vwicz
VD1S3 detection 1 VW1C1 = 1 selection
signal p
10 VD1S0 Internal reference voltage o circuit
A Volt jtor 1
When VCA26 bit is set to 0 (disabled), Infe::g;r;‘g:;r
voltage detection 1 signal is driven high. VW1CO Non-maskable
VCAC1 interrupt signal
VW1C7
COMPSEL ® -
RQISEL———— ___/ Maskable
interrupt signal
VW1CO to VWIC3, VW1F0, VW1F1, VWICT: Bits in VW1C register
VCA26: Bits in VCA2 register
VD1S0 to VD1S3: Bits in VD1LS register
COMPSEL, IRQ1SEL: Bits in CMPA register
VCACL: Bit in VCAC register
Figure 6.3 Block Diagram of Voltage Monitor 1 Interrupt Generation Circuit
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Voltage monitor 2 interrupt generation circuit

VW2F1 to VW2F0

=00b
=01b E
Voltage detection 2 circuit lo VW2C2 bit is set to 0 (not detected) by writing 0 by a program.
When VCA27 bit is set to 0 (voltage detection 2 circuit disabled),
foco VW2C2 bitis set to 0.
VCA27
[ VeALs Watchdog timer
VW2C1 = 0 interrupt signal
O Digital filter
Voltage Edge
detecluon 2 VW2c1 =1 selection
signal ;
Internal reference voltage circuit |
4 Voltage monitor 2
interrupt signal y
When VCA27 bit is set to 0 (disabled), i’::e"rr’:f:ia':";
voltage detection 2 signal is driven high. VCAC2 ptsig)
VW2C7
Watchdog timer block
VW2C3
»
Watchdog timer underflow signal V ,—\
P COMPSEL o !
VW2CS3 bit is set to 0 (not detected) IRQ2SEL )-l J Maskable
by writing 0 by a program. interrupt signal
VW2C0 to VW2C3, VW2F0, VW2F1, VW2C7: Bits in VW2C
VCA13: Bit in VCAL register
VCAZ27: Bits in VCA2 register
COMPSEL, IRQ2SEL: Bits in CMPA register
VCAC2: Bit in VCAC register
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6. Voltage Detection Circuit

6.2 Registers

6.2.1  Voltage Monitor Circuit Control Register (CMPA)
Address 0030h

Bit b7 b6 b5 b4 b3 b2 bl bo
Symbol |COMPSEL| — | IRQ2SEL | IRQ1SEL | — | — | — —
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 — Reserved bits Setto O. R/W
bl —
b2 —
b3 —
b4 IRQ1SEL |Voltage monitor 1 interrupt type |0: Non-maskable interrupt R/W
select bit (1) 1: Maskable interrupt
b5 IRQ2SEL |Voltage monitor 2 interrupt type |0: Non-maskable interrupt R/W
select bit (2 1: Maskable interrupt
b6 — Reserved bit Setto 0. R/W
b7 COMPSEL |Voltage monitor interrupt type 0: Bits IRQ1SEL and IRQ2SEL disabled R/W
selection enable bit (. 2) 1: Bits IRQ1SEL and IRQ2SEL enabled
Notes:

1. When the VW1CO bit in the VWI1C register is set to 1 (enabled), do not set bits IRQ1SEL and COMPSEL

simultaneously (with one instruction).

2. When the VW2CO bit in the VW2C register is set to 1 (enabled), do not set bits IRQ2SEL and COMPSEL

simultaneously (with one instruction).
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6.2.2  Voltage Monitor Circuit Edge Select Register (VCAC)
Address 0031h

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbolf] — | — | — | — | — |VCAC2|VCACL| —
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name | Function R/W
b0 — Nothing is assigned. If necessary, set to 0. When read, the content is O. —
bl | VCAC1 |voltage monitor 1 circuit edge select bit (1) {0: One edge RIW
1: Both edges
b2 | VCAC2 |Voltage monitor 2 circuit edge select bit 2) [0: One edge R/W
1: Both edges
b3 — Nothing is assigned. If necessary, set to 0. When read, the content is O. —
b4 —
b5 —
b6 —
b7 —
Notes:

1. When the VCAC1 bit is set to O (one edge), the VW1C7 bit in the VWI1C register is enabled. Set the VW1C7 bit
after setting the VCACL bit to 0.

2. When the VCAC?2 bit is set to 0 (one edge), the VW2C?7 bit in the VW2C register is enabled. Set the VW2C?7 bit
after setting the VCAC2 bit to 0.

6.2.3  Voltage Detect Register 1 (VCA1)
Address 0033h

Bit b7 b6 b5 b4 b3 b2 bl b0

Symbol| — | — | — | — [VCAIB| — — —
After Reset 0 0 0 0 1 0 0 0
Bit Symbol Bit Name Function R/W
b0 — Reserved bits Setto O. R/W
bl —
b2 —
b3 | VCA13 |voltage detection 2 signal monitor flag 1) |0: VCC < Vdet2 R

1: VCC = Vdet2
or voltage detection 2 circuit disabled
b4 — Reserved bits Set to 0. R/W
b5 —
b6 —
b7 —
Note:

1. When the VCA27 bit in the VCAZ2 register is set to 1 (voltage detection 2 circuit enabled), the VCA13 bit is

enabled.

When the VCA27 bit in the VCAZ2 register is set to O (voltage detection 2 circuit disabled), the VCA13 bit is set to
1 (VCC = Vdet2).
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6.2.4  Voltage Detect Register 2 (VCA2)
Address 0034h

Bit b7 b6 b5 b4 b3 b2 b1l bo
Symbol | VCA27 | VCA26 | VCA25 | — | — | — — VCA20
After Reset 0 0 0 0 0 0 0 0
The above applies when the LVDAS bit in the OFS register is set to 1.
After Reset 0 0 1 0 0 0 0 0

The above applies when the LVDAS bit in the OFS register is set to 0.

Bit Symbol Bit Name Function R/W
b0 VCA20 |Internal power low consumption 0: Low consumption disabled R/W
enable bit (1) 1: Low consumption enabled ()

bl — Reserved bits Setto 0. R/W

b2 —

b3 —

b4 —

b5 VCA25 |Voltage detection O enable bit (3) 0: Voltage detection 0 circuit disabled R/IW
1: Voltage detection O circuit enabled

b6 VCA26 |Voltage detection 1 enable bit (4) 0: Voltage detection 1 circuit disabled R/W
1: Voltage detection 1 circuit enabled

b7 VCA27 |Voltage detection 2 enable bit (5) 0: Voltage detection 2 circuit disabled R/W
1: Voltage detection 2 circuit enabled

Notes:

1. Use the VCA20 bit only when the MCU enters wait mode. To set the VCA20 bit, follow the procedure shown in
29.2.9 Reducing Internal Power Consumption Using VCA20 Bit.

2. When the VCAZ20 bit is set to 1 (low consumption enabled), do not set the CM10 bit in the CM1 register to 1 (stop
mode).

3. When writing to the VCA25 bit, set a value after reset.

4. To use the voltage detection 1 interrupt or the VW1C3 bit in the VWL1C register, set the VCA26 bit to 1.
After the VCA26 bit is set to 1 from 0, allow td(E-A) to elapse before the voltage detection 1 circuit starts
operation.

5. To use the voltage detection 2 interrupt or the VCA13 bit in the VCAL register, set the VCA27 bit to 1.
After the VCA27 bit is set to 1 from 0, allow td(E-A) to elapse before the voltage detection 2 circuit starts
operation.

Set the PRC3 bit in the PRCR register to 1 (write enabled) before rewriting the VCA2 register.
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6.2.5  Voltage Detection 1 Level Select Register (VD1LS)
Address 0036h

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol | — | — | — | — | VD1S3 | VD1S2 | VD1S1 | VD1S0
After Reset 0 0 0 0 0 1 1 1
Bit Symbol Bit Name Function R/W
b0 VD1S0 |Voltage detection 1 level select bit b3 b2 b1 b0 R/W
b1l VD1S1 |(Reference voltage when the voltage falls) 000 0: Do not set. R/W
b3 VDIiSs 000 1: Do not set. RIW
001 0: Do not set.
b3 VD1S3 001 1: Do not set. RIW
010 0: Do not set.
010 1: Do not set.
01 10: Do not set.
0111:3.25V (Vdetl_7)
1000:3.40V (Vdetl_8)
1001:355V (Vdetl_9)
1010:3.70V (Vdetl_A)
1011:3.85V (Vdetl B)
1100:4.00V (Vdetl_C)
1101:4.15V (Vdetl_D)
1110:430V (Vdetl_E)
1111: Do not set.
b4 — Reserved bits Set to 0. R/W
b5 —
b6 —
b7 —
Set the PRC3 bit in the PRCR register to 1 (write enabled) before rewriting the VD1L S register.
RO1UHO0252EJ0110 Rev.1.10 RENESAS Page 48 of 651

Jan 31, 2014



R8C/33G Group, R8C/33H Group

6. Voltage Detection Circuit

6.2.6  Voltage Monitor 0 Circuit Control Register (VWOC)
Address 0038h
Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol| — | — | — | — | — | — | — | VWOCO
After Reset 1 1 0 0 X 0 1 0
The above applies when the LVDAS bit in the OFS register is set to 1.
After Reset 1 1 0 0 X 0 1 1
The above applies when the LVDAS bit in the OFS register is set to 0.
Bit Symbol Bit Name Function R/W
b0 | VWOCO |Voltage monitor O reset enable bit (1) 0: Disabled R/W
1: Enabled
bl — Reserved bit Set to 1. R/W
b2 — Reserved bit Set to 0. R/W
b3 — Reserved bit When read, the content is undefined. R
b4 — Reserved bits Set to 0. R/W
b5 —
b6 — Reserved bits Set to 1. R/W
b7 —
Note:

1. The VWOCO bit is enabled when the VCA25 bit in the VCA2 register is set to 1 (voltage detection O circuit
enabled). When writing to the VWOCO bit, set a value after reset.

Set the PRC3 hit in the PRCR register to 1 (write enabled) before writing the VWOC register.
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6.2.7  Voltage Monitor 1 Circuit Control Register (VW1C)
Address 0039h

Bit b7 b6 b5 b4 b3 b2 b1l b0
Symbol| VWI1C7 | — | VW1F1 | VW1FO0 | VW1C3 | VW1C2 | VWI1C1 | VW1CO0
After Reset 1 0 0 0 1 0 1 0
Bit Symbol Bit Name Function R/W
b0 | VWICO |voltage monitor 1 interrupt enable bit (1) |0: Disabled RIW
1: Enabled
bl VW1C1 |Voltage monitor 1 digital filter 0: Digital filter enabled mode R/W
disable mode select bit (2. 6) (digital filter circuit enabled)

1: Digital filter disable mode
(digital filter circuit disabled)

b2 VWI1C2 |Voltage change detection flag (3. 4) 0: Not detected R/W
1: Vdetl passing detected
b3 | VWIC3 |Voltage detection 1 signal monitor flag ®) {0: VCC < Vdetl R

1: VCC > Vdetl
or voltage detection 1 circuit disabled

b4 VWI1FO i it (6) b5 b4 R/W
Sampling clock select bit 0 0: fOCO-S divided by 1

b5 VWIF 0 1: fOCO-S divided by 2 RIW
1 0: fOCO-S divided by 4
1 1: fOCO-S divided by 8
b6 — Reserved bit Set to O. R/W
b7 VW1C7 |Voltage monitor 1 interrupt 0: When VCC reaches Vdetl or above. R/W
generation condition select bit (5) 1: When VCC reaches Vdetl or below.
Notes:

1. The VW1CO is enabled when the VCA26 bit in the VCAZ2 register is set to 1 (voltage detection 1 circuit enabled).
Set the VW1CO bit to 0 (disabled) when the VCA26 bit is set to 0 (voltage detection 1 circuit disabled).
To set the VWOCO bit to 1 (enabled), follow the procedure shown in Table 6.2 Procedure for Setting Bits
Associated with Voltage Monitor 1 Interrupt.

2. When using the digital filter (while the VW1C1 bit is 0), set the CM14 bit in the CM1 register to 0 (low-speed on-
chip oscillator on).
To use the voltage monitor 1 interrupt to exit stop mode, set the VW1C1 bit in the VW1C register to 1 (digital filter
disabled).

3. Bits VW1C2 and VW1C3 are enabled when the VCA26 bit in the VCA2 register is set to 1 (voltage detection 1
circuit enabled).

4. Setthe VW1C2 bit to 0 by a program. When 0 is written by a program, this bit is set to 0 (and remains unchanged
even if 1 is written to it).

5. The VWI1CY7 bit is enabled when the VCACL1 bit in the VCAC register is set to 0 (one edge). After setting the
VCAC1 bit to 0, set the VWI1C7 bit.

6. When the VWI1CO bit is set to 1 (enabled), do not set the VW1C1 bit and bits VW1F1 and VW1FO0 simultaneously
(with one instruction).

Set the PRC3 hit in the PRCR register to 1 (write enabled) before writing the VW1C register.
Rewriting the VW1C register may set the VW1C2 bit to 1. Set the VW1C2 hit to O after rewriting the VW1C
register.
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6.2.8  Voltage Monitor 2 Circuit Control Register (VW2C)
Address 003Ah

Bit b7 b6 b5 b4 b3 b2 b1l bo
Symbol| VW2C7 | — | VW2F1 | VW2F0 | VW2C3 | VW2C2 | VW2C1 | VW2C0
After Reset 1 0 0 0 0 0 1 0
Bit Symbol Bit Name Function R/W
b0 VW2CO |Voltage monitor 2 interrupt enable bit (1) |0: Disabled RIW
1: Enabled
bl VW2C1 |Voltage monitor 2 digital filter 0: Digital filter enable mode R/W
disable mode select bit (2. 6) (digital filter circuit enabled)

1: Digital filter disable mode
(digital filter circuit disabled)

b2 VW2C2 |Voltage change detection flag 3. 4) 0: Not detected R/W
1: Vdet2 passing detected

b3 VW2C3 |WDT detection monitor flag (4) 0: Not detected R/W
1: Detected

b4 VW2F0 |Sampling clock select bit (6) b5 b4 R/W

0 0: fOCO-S divided by 1

bS VW2F1 0 1: fOCO-S divided by 2 RIW
1 0: fOCO-S divided by 4
1 1: fOCO-S divided by 8
b6 — Reserved bit Set to O. R/W
b7 VW2C7 |Voltage monitor 2 interrupt 0: When VCC reaches Vdet2 or above. R/W
generation condition select bit (5) 1: When VCC reaches Vdet2 or below.
Notes:

1. The VW2CQO is enabled when the VCA27 bit in the VCA2 register is set to 1 (voltage detection 2 circuit enabled).
Set the VW2CO bit to 0 (disabled) when the VCA27 bit is set to 0 (voltage detection 2 circuit disabled).
To set the VW2CO bit to 1 (enabled), follow the procedure shown in Table 6.3 Procedure for Setting Bits
Associated with Voltage Monitor 2 Interrupt.

2. When using the digital filter (while the VW2C1 bit is 0), set the CM14 bit in the CM1 register to 0 (low-speed on-
chip oscillator on).
To use the voltage monitor 2 interrupt to exit stop mode, set the VW2C1 bit in the VW2C register to 1 (digital filter
disabled).

3. The VW2C2 bit is enabled when the VCA27 bit in the VCA2 register is set to 1 (voltage detection 2 circuit
enabled).

4. Set this bit to 0 by a program. When 0 is written by a program, this bit is set to 0 (and remains unchanged even if
1 is written to it).

5. The VW2C7 bit is enabled when the VCAC2 bit in the VCAC register is set to 0 (one edge). After setting the
VCAC?2 bit to 0, set the VW2C7 bit.

6. When the VW2CO bit is set to 1 (enabled), do not set the VW2C1 bit and bits VW2F1 and VW2F0 simultaneously
(with one instruction).

Set the PRC3 hit in the PRCR register to 1 (write enabled) before rewriting the VW2C register.
Rewriting the VW2C register may set the VW2C2 bit to 1. After rewriting this register, set the VW2C2 bit to 0.
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6.2.9  Option Function Select Register (OFS)
Address OFFFFh

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol |CSPROINI| LVDAS | — | — |ROMCP1| ROMCR — WDTON
After Reset User Setting Value (1)
Bit Symbol Bit Name Function R/W
b0 WDTON [Watchdog timer start select bit 0: Watchdog timer automatically starts after reset | R/W
1: Watchdog timer is stopped after reset
bl — Reserved bit Setto 1. R/W
b2 ROMCR |ROM code protect disable bit 0: ROM code protect disabled R/W
1: ROMCP1 bit enabled
b3 ROMCP1 |[ROM code protect bit 0: ROM code protect enabled R/W
1: ROM code protect disabled
b4 — Reserved bit Set to 1. R/W
b5 — Reserved bit Set to 0. R/W
b6 LVDAS |Voltage detection O circuit start bit (2) |0: Voltage monitor O reset enabled after reset R/W
1: Voltage monitor O reset disabled after reset
b7 |CSPROINI|{Count source protection mode 0: Count source protect mode enabled after reset | R/W
after reset select bit 1: Count source protect mode disabled after reset
Notes:
1. The OFS register is allocated in the flash memory, not in the SFRs. Set appropriate values as ROM data by a
program.
Do not write additions to the OFS register. If the block including the OFS register is erased, the OFS register is
set to FFh.
When blank products are shipped, the OFS register is set to FFh. It is set to the written value after written by the
user.
When factory-programming products are shipped, the value of the OFS register is the value programmed by the
user.
2. To use power-on reset and voltage monitor O reset, set the LVDAS bit to 0 (voltage monitor O reset enabled after
reset).

For a setting example of the OFS register, refer to 13.3.1 Setting Example of Option Function Select Area.
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6.3 VCC Input Voltage

6.3.1 Monitoring Vdet0O
VdetO cannot be monitored.

6.3.2 Monitoring Vdetl

Once the following settings are made, the comparison result of voltage monitor 1 can be monitored by the
VW1C3 hit in the VWI1C register after td(E-A) has elapsed (refer to 30. Electrical Characteristics).

(1) SetbitsVD1S3to VD1S0inthe VDL Sregister (voltage detection 1 detection voltage).
(2) Setthe VCAZ26 bitinthe VCAZ2 register to 1 (voltage detection 1 circuit enabled).

6.3.3 Monitoring Vdet2

Once the following settings are made, the comparison result of voltage monitor 2 can be monitored by the
VCA13 bit in the VCA1 register after td(E-A) has elapsed (refer to 30. Electrical Characteristics).

» Set the VCAZ27 bit in the VCAZ2 register to 1 (voltage detection 2 circuit enabled).
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6.4 Voltage Monitor O Reset
To use voltage monitor O reset, set the LVDAS bit in the OFS register to O (voltage monitor O reset enabled after
reset).
Figure 6.5 shows an Operating Example of Voltage Monitor O Reset.

vee K— .ﬁ
Vdet0

| |
T\/T
| |
| |
| |
I I
l Ifocos * %2
1 :4—»
|
| |
| |

Internal reset signal '

When the internal reset signal is driven low, the pins, CPU, and SFRs are initialized.

When the internal reset signal level changes from low to high,

a program is executed beginning with the address indicated by the reset vector.

Refer to 4. Special Function Registers (SFRs) for the states of the SFRs after reset.

Figure 6.5 Operating Example of Voltage Monitor 0 Reset
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6.5 Voltage Monitor 1 Interrupt

Table 6.2 lists the Procedure for Setting Bits Associated with Voltage Monitor 1 Interrupt. Figure 6.6 shows an
Operating Example of Voltage Monitor 1 Interrupt.

To use the voltage monitor 1 interrupt to exit stop mode, set the VW1C1 bit in the VWIC register to 1 (digital filter
disabled).

Table 6.2 Procedure for Setting Bits Associated with Voltage Monitor 1 Interrupt

Step When Using Digital Filter | When Using No Digital Filter
Select the voltage detection 1 detection voltage by bits VD1S3 to VD1S0 in the VD1LS
register.

2 Set the VCA26 bit in the VCA2 register to 1 (voltage detection 1 circuit enabled).

3 Wait for td(E-A).

4 Set the COMPSEL bit in the CMPA register to 1.
5 (@) |Select the interrupt type by the IRQ1SEL in the CMPA register.

1

6 Select the sampling clock of the digital filter by | Set the VW1C1 bit in the VW1C register to 1
bits VW1F0 and VW1F1 in the VW1C register. | (digital filter disabled).
2@ Set the VW1C1 bit in the VWL1C registerto0 |-
(digital filter enabled).
8 Select the interrupt request timing by the VCAC1 bit in the VCAC register and

the VW1CY7 bit in the VW1C register.
9 Set the VW1C2 bit in the VWL1C register to 0.

10 Set the CM14 bit in the CM1 register to 0 -
(low-speed on-chip oscillator on)

1 Wait for 2 cycles of the sampling clock of — (No wait time required)
the digital filter

12 (3) | Set the VWI1CO bit in the VWI1C register to 1 (voltage monitor 1 interrupt enabled)

Notes:

1. When the VW1CO bit is set to 0, steps 4 and 5 can be executed simultaneously (with one instruction).

2. When the VW1CO bit is set to 0, steps 6 and 7 can be executed simultaneously (with one instruction).

3. When the voltage detection 1 circuit is enabled while the voltage monitor 1 interrupt is disabled, low
voltage is detected and the VW1C2 bit becomes 1.
When low voltage is detected after the voltage detection 1 circuit is enabled until an interrupt is
enabled for the setting procedure of bits associated with voltage monitor 1 interrupt, an interrupt is
not generated. After an interrupt is enabled, read the VW1C2 bit. When the bit is read as 1, perform
the process that occurs when low voltage is detected.
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vee ﬁ. ﬁ
Vdetl

|

VWIC1 bitis set to 0

1
27V @® :
1
i
VW1C3 bit
i
( Sampling clock of ! ' Sampling clock of | f
digital filter x 2 cycles y—p digital filter x 2 cycles y—p
1
VW1C2 bit

gc::(gjltal filter enabled) { ~— Set 0 0 by a program,
VCAC1 bitis setto 1

(both edges) >
. is acknowledged.
Voltage monitor 1

interrupt request

Set to 0 when an interrupt request ~

7 ]

VWICL1 bitis set to 0
(digital filter enabled), VW1C2 bit
VCAC1 bitis set to 0

& Setto 0 by a program.

=

(one edge), 1
and

VWICT bitis set to 0 .
(when VCC reaches Vdetl Voltage monitor 1

a4 Setto0when an interrupt request
is acknowledged.

—-

or above) interrupt request

VWIC1 bit is set to 0 & Setto 0 by a program.

(digital filter enabled), VW1C2 bit

VCAC1 bit is set to 0
(one edge), 1
d

an
VWICT bitis setto 1

(when VCC reaches Vdetl Voltage monitor 1
or below) interrupt request

1

] '

1 Set to 0 when an interrupt request
is acknowledged.

. VW1C2 bit
VWIC1 bitis setto 1

Set to 0 by a program.
‘//?’__| -~

(digital filter disabled) {

and - 1

X)Coﬁmceldggsli setto 1 Voltage monitor 1 4 is acknowledged.
interrupt request

L Set to 0 when an interrupt request

VWIC1 bitis setto 1
(digital filter disabled), VW1C2 bit
VCAC1 bitis set to 0

]

- Set to 0 by a program.

(one edge), 1

an
VWICT bit is set to 0 Voltage monitor 1
(when VCC reaches Vdetl interrupt request

]
is acknowledged.

& Setto 0 when an interrupt request

or above)

C - Set to 0 by a program.

VWICI1 bitis setto 1
(digital filter disabled), i
VCACL bit is set to 0 VWiCz bit

(one edge), {

and _4— Set o 0 when an interrupt request

1
VWICT bit is set to 1 Volta i i
ge monitor 1 is acknowledged.
(when VCC reaches Vdetl interrupt request 9

or below)

VWI1C1, VWI1C2, VWIC3, VWICT: Bits in VWIC register
VCAC1: Bit in VCAC register

The above applies when:
« VCA26 bit in VCA2 register = 1 (voltage detection 1 circuit enabled)
« VWICO bit in VWIC register = 1 (voltage monitor 1 interrupt enabled)

Note:
1. If voltage monitor O reset is not used, set the power supply to VCC > 2.7 V.

Figure 6.6 Operating Example of Voltage Monitor 1 Interrupt
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6.6 Vo

Itage Monitor 2 Interrupt

Table 6.3 lists the Procedure for Setting Bits Associated with Voltage Monitor 2 Interrupt. Figure 6.7 shows an
Operating Example of Voltage Monitor 2 Interrupt.
To use the voltage monitor 2 interrupt to exit stop mode, set the VW2C1 bit in the VW2C register to 1 (digital filter

disabled).
Table 6.3 Procedure for Setting Bits Associated with Voltage Monitor 2 Interrupt
Step When Using Digital Filter | When Using No Digital Filter
1 Set the VCA27 bit in the VCAZ2 register to 1 (voltage detection 2 circuit enabled).
2 Wait for td(E-A).
3 Set the COMPSEL bit in the CMPA register to 1.
4 (1) | Select the interrupt type by the IRQ2SEL in the CMPA register.
5 Select the sampling clock of the digital filter by | Set the VW2CL1 bit in the VW2C register to 1
bits VW2F0 and VW2F1 in the VW2C register. | (digital filter disabled).
6@ Set the VW2C1 bit in the VW2C registerto 0 |-
(digital filter enabled).
7 Select the interrupt request timing by the VCAC2 bit in the VCAC register and
the VW2CY7 bit in the VW2C register.
8 Set the VW2C2 bit in the VW2C register to 0.
9 Set the CM14 bit in the CML1 register to 0 -
(low-speed on-chip oscillator on).
10 Wait for 2 cycles of the sampling clock of — (No wait time required)
the digital filter.
11 3) | Set the VW2CO bit in the VW2C register to 1 (voltage monitor 2 interrupt enabled).
Notes:

1. When the VW2CO bit is set to 0, steps 3 and 4 can be executed simultaneously (with one instruction).

2. When the VW2CO bit is set to 0, steps 5 and 6 can be executed simultaneously (with one instruction).

3. When the voltage detection 2 circuit is enabled while the voltage monitor 2 interrupt is disabled, low
voltage is detected and the VW2C2 bit becomes 1.
When low voltage is detected after the voltage detection 2 circuit is enabled until an interrupt is
enabled for the setting procedure of bits associated with voltage monitor 2 interrupt, an interrupt is
not generated. After an interrupt is enabled, read the VW2C2 bit. When the bit is read as 1, perform

the process that occurs when low voltage is detected.
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-
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VW2C1 bit is set to 0
(digital filter enabled) {
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interrupt request
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-

VW2C1 bitis set to 0
(digital filter enabled),
VCAC?2 bitis setto 0
(one edge),
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VW2C7 bit is set to 1
(when VCC reaches
Vdet2 or below)

VW2C2 bit

Voltage monitor 2
interrupt request

- VW2C2 bit
VW2C1 bitis set to 1

(digital filter disabled) 4
and

VCAC?2 bitis setto 1

(both edges) Voltage monitor 2

interrupt request

VW2C1 bit is set to 1

(digital filter disabled),

VCAC?2 bit is setto 0

(one edge), 4

VW2C?2 bit

an
VW2C7 bit is set to 0
(when VCC reaches
Vdet2 or above)

Voltage monitor 2
L interrupt request

VW2C1 bitis set to 1

(digital filter disabled),

VCAC?2 bit is set to 0

(one edge), 4
and

VW2C2 bit

VW2C7 bitis setto 1
(when VCC reaches
Vdet2 or below)

Voltage monitor 2
interrupt request

VCA13: Bit in VCAL register
VCAC2: Bit in VCAC register

The above applies when:

| [}
Sampling clock of | | Sampling clock of : 1
digital filter x 2 cycles :¢_;| digital filter x 2 cycles g—y

N

[}
M — setto0 by a program.y A

]
S 0 wh i ; '
et to 0 when an interrupt request o

is acknowledged. _|

o Set to 0 by a program.

|

[} .
& Setto0 when an interrupt request

& Setto 0 by a program.

B

1
[}
T
[}
[}
]
[}
]
[}
1
T
1
[}
: is acknowledged.
[}
[}
1
[}
[}
[}
1
T
[}
S|

I
I Set to 0 when an interrupt request
is acknowledged.

Set to 0 by a program.
‘/P/ ~

Bl

i

Set to 0 when an interrupt request
& s acknowledged.

& Setto 0 by a program.

i

_a— Setto 0 when an interrupt request
is acknowledged.

-

B e e
}
]

& Setto 0 by a program.

[}
_&— Setto 0 when an interrupt request
is acknowledged.

VW2C1, VW2C2, VW2C7: Bits in VW2C register

« VCA27 bit in VCA2 register = 1 (voltage detection 2 circuit enabled)
« VW2CO bit in VW2C register = 1 (voltage monitor 2 interrupt enabled)

Note:
1. If voltage monitor O reset is not used, set the power supply to VCC 2 2.7 V.

Figure 6.7 Operating Example of Voltage Monitor 2 Interrupt
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7. 1/0O Ports

Thereare 27 1/0 ports POto P1, P3 1, P3 3toP3 7,P4 5toP4 7,P5 3and P5 4 (P4 6 and P4 7 can beused as1/O
portsif the XIN clock oscillation circuit is not used.).

If the A/D converter and the D/A converter are not used, P4 2 can be used as an input-only port.

Table 7.1 lists an Overview of 1/0 Ports.

Table 7.1 Overview of 1/0O Ports

Ports I/O Type of Output 1/0 Setting InternaI_PuII-Up Input Level Switch

Resister
PO I/O | CMOS3 state Set in 1-bit units Set in 4-bit units (1) | Set in 8-bit units (2)
P1 I/O | CMOSS3 state Setin 1-bit units | Set in 4-bit units (1) | Set in 8-bit units (2)
P3_1,P3_3 I/O | CMOSS3 state Set in 1-bit units Set in 2-bit units 1) | Set in 6-bit units (2)
P3 4toP3 7 /O | CMOSS3 state Set in 1-bit units Set in 4-bit units (1)
P4 5, P4 6B3),P4 7@ | /O |CMOSS state Setin 1-bitunits | Set in 3-bit units (1) | Set in 4-bit units (2)
P4 24 | (No output function) | None None
P5_3,P5_4 I/O | CMOSS3 state Set in 1-bit units Set in 1-bit unit M | Set in 2-bit units 2
Notes:
1. Ininput mode, whether an internal pull-up resistor is connected or not can be selected by registers PURO and
PURL1.

2. The input threshold value can be selected among three voltage levels (0.35 VCC, 0.50 VCC, and 0.70 VCC)
using registers VLTO and VLT1.

3. When the XIN clock oscillation circuit is not used, these ports can be used as 1/O ports.

4. When the A/D converter and the D/A converter are not used, this port can be used as an input-only ports.

7.1 Functions of 1/O Ports

ThePDi_j (j =0to 7) bitinthe PDi (i = 0to 1, 3 to 5) register controls I/O of the ports PO to P1, P3 1, P3 3to
P3_7,P4 5to P4 _7,P5 3and P5_4. The Pi register consists of aport latch to hold output data and a circuit to read
pin states.

Figures 7.1 to 7.13 show the Configurations of 1/0 Ports. Table 7.2 lists the Functions of 1/0 Ports.

Table 7.2 Functions of I/O Ports
Operation When Value of PDi_j Bit in PDi Register (1)
Accessing L L
. . When PDi_j Bit is Set to 0 (Input Mode) | When PDi_j Bit is Set to 1 (Output Mode)
Pi Register
Read Read the pin input level. Read the port latch.
Write Write to the port latch. Write to the p(_)rt latch. The value yvrltten to
the port latch is output from the pin.
i=0to1,3t05,j=0to 7
Note:

1. Nothing is assigned to bits PD3_2, PD4_0to PD4_2, PD5_0to PD5 2, and PD5_5to PD5 7.
Also, bits PD3_0, PD4_3 and PD4_4 are reserved bits.
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7.2 Effect on Peripheral Functions
I/0O ports function as I/O ports for peripheral functions (refer to Table 1.7 Pin Name Information by Pin

Number).

Table 7.3 lists the Setting of PDi_j Bit when Functioning as 1/O Ports for Peripheral Functions(i=0to 1, 3t05, ] =

0to 7).

Refer to the description of each function for information on how to set peripheral functions.

Table 7.3 Setting of PDi_j Bit when Functioning as I/O Ports for Peripheral Functions

(i=0to1,3t05,j=0to 7)

I/0O of Peripheral Function

PDi_j Bit Settings for Shared Pin Function

Input

Set this bit to 0 (input mode).

Output

This bit can be set to either 0 or 1 (output regardless of the port setting).
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7.3 Pins Other than 1/0O Ports
Figure 7.13 shows the Configuration of 1/0 Pins.

PO_0, P0_5

Pull-up selection

Direction -
register T Pin function

selection
Output from individual

peripheral function enabled \

¢ i L (Note 1)
Output from individual H
i

peripheral function
Data bus —¢ Port latch O

(Note 1)

IOINSEL

Input level

switch function

M%m

Pin function selection

Input to individual
peripheral function .u—

Analog input of A/D converter O\C

PO_1to PO_4

Pull-up selection
Direction
register
Data bus —0—‘ Port latch FD)_‘
(Note 1)
’_{‘ — IOINSEL
Input level
switch function

J (Note 1)

Analog input of A/D converter O\C

Note:

1. —k— symbolizes a parasitic diode.

Ensure the input voltage to each port does not exceed VCC.

IOINSEL: Bit in PINSR register

Figure 7.1 Configuration of I/O Ports (1)
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PO_6, PO_7

Pull-up selection
Direction
register

0—<} J_D_‘ | (Note 1)
Data bus —0—‘ Port latch
@ (Note 1)
— IOINSEL

switch function

{ Input level

Analog input of A/D converter O\C
Analog output of D/A converter o\c
Note:

1. ———— symbolizes a parasitic diode.

Ensure the input voltage to each port does not exceed VCC.

IOINSEL: Bit in PINSR register

Figure 7.2 Configuration of I/O Ports (2)

P1 OtoP1_3

Pull-up selection

Direction =
register T Pin function

selection
Output from individual

i peripheral function enabled
Output from individual
peripheral function Q
Data bus —0—‘ Port latch e]
4 (Note 1)
IOINSEL

g Input level

switch function

O

J (Note 1)

Pin function selection

Input to individual
peripheral function ﬁ-

Analog input of A/D converter O\C

Note:

1. ———— symbolizes a parasitic diode.

Ensure the input voltage to each port does not exceed VCC.

IOINSEL: Bit in PINSR register

Figure 7.3 Configuration of I/O Ports (3)

RO1UH0252EJ0110 Rev.1.10 RENESAS Page 62 of 651
Jan 31, 2014



R8C/33G Group, R8C/33H Group 7.1/0 Ports

P1 4
Pull-up selection
Direction o
register Pin function
selection
Output from individual
peripheral function enabled \
1 E (Note 1)
Output from individual H
peripheral function Q !
Data bus Port latch —e O *—4
(Note 1)
— IOINSEL
777
Input level
switch function
P15
Pull-up selection
Direction -
register TPin function
selection
Output from individual
peripheral function enabled: \
L 1 J (Note 1)
Output from individual H

peripheral function_ql\o_
Data bus —0—‘ Port latch o]

@' (Note 1)
IOINSEL

Input level
switch function

Pin function selection

Input to individual
peripheral function

Digital

Input to external interrupt filter

Note:

1. ———— symbolizes a parasitic diode.

Ensure the input voltage to each port does not exceed VCC.

IOINSEL: Bit in PINSR register

Figure 7.4 Configuration of I/O Ports (4)
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P1 6
Pull-up selection
register Pin function
selection
Output from individual
| peripheral function enabled \
4 | L4 O (Note 1)
Output from individual H
peripheral function Q |
Data bus —.—i Port latch @ O
p (Note 1)
IOINSEL
q
Input level
switch function
Pin function selection
Input to individual peripheral function —@z_
Analog input of comparator B
P17
Pull-up selection
Direction -
register Pin function
selection
Output from individual
peripheral function enabled \
O, (Note 1)
Output from individual H
peripheral function Q |
Data bus Port latch L 2 O
(Note 1)
IOINSEL
Input level
switch function
Pin function selection
Input to individual /7l7_
peripheral function N\
Analog input of
comparator B
0 Digital
Input to external interrupt ——O~ fiiter [
Note:
1. —J——— symbolizes a parasitic diode.
Ensure the input voltage to each port does not exceed VCC.
IOINSEL: Bit in PINSR register

Figure 7.5 Configuration of I/O Ports (5)
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R8C/33G Group, R8C/33H Group

7.1/0 Ports

P3_1

P33

Input to external interrupt

Pull-up selection
Direction

register Pin function

selection
Output from individual

peripheral function enabled:
O
Output from individual !

peripheral function |
Data bus —¢ Port latch - o No

— IOINSEL

s

Pull-up selection

Input level
switch function

selection
Output from individual

peripheral fLi‘lCﬁOn enabled \

4 < 1
Output from individual H

i

peripheral function

register ‘|'pin function

Data bus —0—‘ Port latch L _g\o—

A

Pin function selection

Input level
switch function

|

Input to individual
peripheral function o

Analog input of

L o—

comparator B

Digital

© filter

Note:

1. —k— symbolizes a parasitic diode.

Ensure the input voltage to each port does not exceed VCC.

IOINSEL: Bit in PINSR register

(Note 1)

(Note 1)

(Note 1)

(Note 1)

Figure 7.6

Configuration of I/O Ports (6)
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7.1/0 Ports

P3_4

Data bus

A

Data bus —¢

P3 5, P37

M;Qm

Pull-up selection

Direction
register Pin function

selection
Output from individual

peripheral fLilCliOn enabled

Port latch L 2

Output from individual
peripheral function

IOINSEL

A

Input level

Pin function selection

Input to individual peripheral function —@_

Analog input of comparator B

Pull-up selection

switch function

Pin function

Direction
register
selection

Output from individual

| peripheral fu*nction enabled

Output from individual

01
1
1

Port latch

peripheral function_Ql\o_
O

IOINSEL

A

Input level

Pin function selection

Input to individual
peripheral function

Note:

1. —k— symbolizes a parasitic diode.

Ensure the input voltage to each port does not exceed VCC.

IOINSEL: Bit in PINSR register

switch function

—GI=

(Note 1)

(Note 1)

(Note 1)

(Note 1)

Figure 7.7

Configuration of I/O Ports (7)
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R8C/33G Group, R8C/33H Group

7.1/0 Ports

P3_6

Pull-up selection

Direction

register Pin function
selection
Output from individual
peripheral fynction enabled

Output from individual
peripheral function

Data bus Port latch

IOINSEL

Input level
Pin function selection

switch function
Input to individual O
peripheral function N\ \

Digital

. Oo— .
Input to external interrupt ——O~ filter

Note:

1. —k— symbolizes a parasitic diode.

Ensure the input voltage to each port does not exceed VCC.

IOINSEL: Bit in PINSR register

(Note 1)

(Note 1)

Figure 7.8 Configuration of I/O Ports (8)

P4_2/VREF

Input level
switch function

Data bus I

(Note 1)

Note:

1. —k— symbolizes a parasitic diode.

Ensure the input voltage to each port does not exceed VCC.

IOINSEL: Bit in PINSR register

O

(Note 1)

Figure 7.9 Configuration of I/O Ports (9)
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7.1/0 Ports

P4 5

T
1
peripheral function_Q:\Q_
Data bus Port latch o

Input to external interrupt ——o~ O filter

Pull-up selection

Direction -
register Pin function

selection
Output from individual
peripheral function enabled: J

Output from individual

IOINSEL

- o

Input level
switch function

Pin function selection
Input to individual 4‘7—
peripheral function N\

Digital P

Note:

1. —k— symbolizes a parasitic diode.

Ensure the input voltage to each port does not exceed VCC.

IOINSEL: Bit in PINSR register

(Note 1)

(Note 1)

Figure 7.10 Configuration of I/O Ports (10)
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P4_6
Pull-up selectlon
Direction
register
<>—<} l_D_l Ll (Note 1)
Data bus —0—| Port latch . O
(Note 1)
—IOINSEL
[
Input level CM13
g switch function 6 o
S B
: L
1
H CMm11
XIN |
osculatlor: i cMos
P4 7 circui : ;; RIXIN
— 1
i [
Pull-up selectlon B i
Direction
register
‘._Q FD_, il (Note 1
Data bus —0—| Port latch ® O
(Note 1)
—IOINSEL
[
Input level
switch function
Note:
1. —k— symbolizes a parasitic diode.
Ensure the input voltage to each port does not exceed VCC.
CMO5: Bit in CMO register
CM11, CM13: Bits in CM1 register
IOINSEL: Bit in PINSR register

Figure 7.11 Configuration of I/O Ports (11)

RO1UHO0252EJ0110 Rev.1.10
Jan 31, 2014

RENESAS

Page 69 of 651
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P5_3, P5_4

Pull-up selection

Direction -
re;ister '|' Pin function

selection
Output from individual

peripheral function enabled \
O E J (Note 1)
Output from individual H
peripheral function_Ql\o_
Data bus —0—‘ Port latch O *—4

Input level
switch function

IOINSEL E
g‘ P— 77r

Pin function selection

Input to individual
peripheral function _@_
Note:

. —k— symbolizes a parasitic diode.

Ensure the input voltage to each port does not exceed VCC.

[N

IOINSEL: Bit in PINSR register

Figure 7.12 Configuration of I/O Ports (12)

MODE
MODE signal input \{} L 4 O
(Note 1)
RESET (Note 1)
'RESET signal input \{“ O
(Note 1)
Note:
1. —k— symbolizes a parasitic diode.
Ensure the input voltage to each port does not exceed VCC.
Figure 7.13 Configuration of 1/0 Pins
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7.4 Registers

7.4.1 Port Pi Direction Register (PDi) (i=0to 1, 3to 5)

Address 00E2h (PDO (1)), 00E3h (PD1), 00E7h (PD3 (), (3)), 00EAh (PD4 (2): (3)), 00EBh (PD5 (2)
Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol| PDi_7 | PDi 6 | PDi5 | PDi4 | PDi_3 | PDi_2 | PDi_1 | PDiO |

After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 PDi_0 [Port Pi_0 direction bit 0: Input mode (functions as an input port) R/W
bl PDi_1 [Port Pi_1 direction bit 1: Output mode (functions as an output port) R/W
b2 PDi_2 [Port Pi_2 direction bit R/W
b3 PDi_3 [Port Pi_3 direction bit R/W
b4 PDi_4 |Port Pi_4 direction bit R/W
b5 PDi_5 [Port Pi_5 direction bit R/W
b6 PDi_6 |Port Pi_6 direction bit R/W
b7 PDi_7 |Port Pi_7 direction bit R/W

Notes:

1. Write to the PDO register with the next instruction after that used to set the PRC2 bit in the PRCR register to 1

(write enabled).
2. BitPD3_2in the PD3 register, bits PD4_0 to PD4_2 in the PD4 register, and bits PD5_0 to PD5_2

and PD5_5to

PD5_7 in the PD5 register are unavailable on this MCU. If it is necessary to set bits PD3_2, PD4_0 to PD4_2,

PD5_0to PD5_2, and PD5_5 to PD5_7 set to 0. When read, the content is 0.

3. Bits PD3_0, PD4_3to PD4_4 in the PD3 register are reserved bits. If it is necessary to set bits PD3_0, PD4_3 to

PD4_4, setto 0. When read, the content is 0.

The PDi register selects whether 1/O ports are used for input or output. Each bit in the PDi register corresponds

to one port.
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R8C/33G Group, R8C/33H Group

7.1/0 Ports

71.4.2

Port Pi Register (Pi) (i=0to 1,3to 5)
Address 00EOh(P0), 00E1h(P1), 00E5h(P3 (1)), 00E8h(P4 (1)), 00E9h(P5 (2)

Bit b7 b6 b5 b4 b3 b1l
Symbol| Pi_7 | Pi6 [ Pi5 | Pia | Pi3 | Pi2 | P_l |
After Reset X X X X X X
Bit Symbol Bit Name Function R/W
b0 Pi_0 [PortPi_O hit 0: “L” level R/W
b1 Pi_1 [Port Pi_1 bit 1. “H" level RIW
b2 Pi_2 [Port Pi_2 bit R/W
b3 Pi_3 [Port Pi_3 bit R/W
b4 Pi_ 4 |[Port Pi_4 bit RIW
b5 Pi 5 |Port Pi_5 bit RIW
b6 Pi_6 |Port Pi_6 bit R/W
b7 Pi_7 |PortPi_7 bit RIW
Notes:

1. Bit P3_2in the P3 register, bits P4_0 to P4_1 in the P4 register are unavailable on this MCU. If it is necessary to

set bits P3_2, P4 _0to P4_1 setto 0. When read, the content is 0.

Also, bits P3_0 in the P3 register, P4_3 to P4_4 are reserved bits. If it is necessary to set bits P3_0, P4_3 to
P4 _4, set to 0. When read, the content is undefined.
2. Bits P5_0to P5_2, and P5_5to P5_7 in the P5 register are unavailable on this MCU. If it is necessary to set bits

P5 0to P5_2,and P5_5to P5_7, setto 0. When read, the content is O.

Data input and output to and from external devices are accomplished by reading and writing to the Pi register.
The Pi register consists of aport latch to retain output data and a circuit to read the pin status. The value written

in the port latch is output from the pin. Each bit in the Pi register corresponds to one port.

Pi_ jBit(i=0to1,3to5,j=0to 7) (Port Pi_j Bit)

The pin level of any 1/O port which is set to input mode can be read by reading the corresponding bit in this
register. The pin level of any I/O port which is set to output mode can be controlled by writing to the
corresponding bit in this register.
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R8C/33G Group, R8C/33H Group 7.1/0 Ports

7.4.3  Timer RA Pin Select Register (TRASR)
Address 0180h

Bit b7 b6 b5 b4 b3 b2 bl bo
Sympol| — | — | — | — | — | — |TRAIOSEL1[TRAIOSELO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 [TRAIOSELO|TRAIO pin select bit b(l)bg_ TRAIO pin not used R/W
bl | TRAIOSELL 0 1: P1_7 assigned RIW
1 0: P1_5 assigned
1 1: Do not set.
b2 — Reserved bits Setto O. R/W
b3 —
b4 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b5 —
b6 —
b7 —

The TRASR register selects which pin is assigned to the timer RA 1/0. To use the I/O pin for timer RA, set this
register.

Set the TRASR register before setting the timer RA associated registers. Also, do not change the setting value
in this register during timer RA operation.

7.4.4  Timer RB/RC Pin Select Register (TRBRCSR)
Address 0181h

Bit b7 b6 b5 b4 b3 b2 bl bo
Symbol [ — | — |TRCCLKSEL1| — | — | — | TRBOSEL1 |[TRBOSELO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 TRBOSELO [TRBO pin select bit b(1)b8 P13 assigned R/W
bl TRBOSELL 01: P3:1 assigned RIW
1 0: Do not set.
1 1: TRBO pin not used
b2 — Nothing is assigned. If necessary, set to 0. When read, the content is O. —
b3 —
b4 — Reserved bit Set to 0. R/W
b5 |TRCCLKSEL1|TRCCLK pin select bit 0: TRCCLK pin not used R/W
1: P3_3 assigned
b6 — Reserved bit Set to 0. R/W
b7 — Nothing is assigned. If necessary, set to 0. When read, the content is O. —

The TRBRCSR register selects which pin is assigned to the timer RB and timer RC 1/O. To use the 1/0 pin for
timer RB and timer RC, set thisregister.

Set bits TRBOSEL 0 and TRBOSEL 1 before setting the timer RB associated registers. Set bit TRCCLKSEL1
before setting the timer RC associated registers. Also, do not change the setting values of bits TRBOSEL 0 and
TRBOSEL1 during timer RB operation. Do not change the setting values of bit TRCCLKSEL 1 during timer
RC operation.

RO1UH0252EJ0110 Rev.1.10 RENESAS Page 73 of 651
Jan 31, 2014



R8C/33G Group, R8C/33H Group 7.1/0 Ports
7.45 Timer RC Pin Select Register 0 (TRCPSRO0)
Address 0182h
Bit b7 b6 b5 b4 b3 b2 b1l b0
Symbolf] — | — | — [TRCIOBSELO] — | — — TRCIOASELO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 | TRCIOASELO [TRCIOA/TRCTRG pin select bit 0: TRCIOA/TRCTRG pin not used R/W
1: P1_1 assigned
bl — Reserved bit Set to 0. R/W
b2 —
b3 — Nothing is assigned. If necessary, set to 0. When read, the content is O. —
b4 | TRCIOBSELO | TRCIOB pin select bit 0: TRCIOB pin not used R/W
1: P1_2 assigned
b5 — Reserved bit Set to 0. R/W
b6 —
b7 — Nothing is assigned. If necessary, set to 0. When read, the content is O. —

The TRCPSRO register selects which pin is assigned to the timer RC 1/0. To use the 1/0 pin for timer RC, set

this register.

Set the TRCPSRO register before setting the timer RC associated registers. Also, do not change the setting value

in this register during timer RC operation.
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7.4.6  Timer RC Pin Select Register 1 (TRCPSR1)
Address 0183h

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol | — |TRCIODSEL2|TRCIODSEL1| — | — |TRCIOCSEL2 TRCIOCSEL1 —
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 — Reserved bit Setto O. R/W
bl |TRCIOCSEL1 |TRCIOC pin select bit bébé TRCIOC pin not used R/W
b2 |TRCIOCSEL2 01: P3_4 assigned R/W
11: P5_3 assigned
Other than above: Do not set.
b3 — Nothing is assigned. If necessary, set to 0. When read, the content is O. —
b4 — Reserved bit Set to 0. R/W
b5 |TRCIODSEL1 |[TRCIOD pin select bit b6 b5 ) R/W
b6 T TRCIODSEL? 0 0: TRCIOD pin not used RIW

0 1: P3_5 assigned
11: P5_4 assigned
Other than above: Do not set.

b7 — Nothing is assigned. If necessary, set to 0. When read, the content is O. —

The TRCPSRL register selects which pin is assigned to the timer RC 1/0O. To use the I/O pin for timer RC, set
thisregister.

Set the TRCPSR1 register before setting the timer RC associated registers. Also, do not change the setting value
in this register during timer RC operation.
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7.4.7  Timer RD Pin Select Register 0 (TRDPSRO)
Address 0184h
Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol | — |TRDIODOSELO| — |TRDIOCOSELO| — |TRDIOBOSELO — TRDIOAOSELO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 TRDIOAOSELO [TRDIOAO/TRDCLK pin select bit 0: TRDIOAO/TRDCLK pin not used R/W
1: P3_5 assigned
bl — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b2 TRDIOBOSELO [TRDIOBO pin select bit 0: TRDIOBO pin not used R/W
1: P3_4 assigned
b3 — Reserved bit Setto 0. R/W
b4 TRDIOCOSELO [ TRDIOCO pin select bit 0: TRDIOCO pin not used R/W
1: P3_7 assigned
b5 — Reserved bit Setto O. R/W
b6 TRDIODOSELO [ TRDIODO pin select bit 0: TRDIODO pin not used R/W
1: P3_3 assigned
b7 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —

The TRDPSRO register selects which pin is assigned to the timer RD 1/0O. To use the 1/O pin for timer RD, set

this register.

Set the TRDPSRO register before setting the timer RD associated registers. Also, do not change the setting

value in this register during timer RD operation.

7.4.8 Timer RD Pin Select Register 1 (TRDPSR1)

Address 0185h

Bit b7 b6 b5 b4 b3 b2 b1l b0
Symbol | — |TRDIOD1$ELO| — |TRDIOClSELO| — |TRDIOBlSELO — TRDIOALSELO

After Reset 0 0 0 0 0 0 0 0

Bit Symbol Bit Name Function R/W

b0 | TRDIOA1SELO [ TRDIOAL pin select bit 0: TRDIOAL pin not used R/W
1: P1_0 assigned

bl — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —

b2 TRDIOB1SELO [TRDIOBLI pin select bit 0: TRDIOBL1 pin not used R/W
1: P1_1 assigned

b3 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —

b4 TRDIOC1SELO [ TRDIOCL1 pin select bit 0: TRDIOCL1 pin not used R/W
1: P1_2 assigned

b5 — Reserved bit Setto 0. R/W

b6 |TRDIOD1SELO |TRDIODL1 pin select bit 0: TRDIOD1 pin not used R/W
1: P1_3 assigned

b7 — Reserved bit Setto 0. R/W

The TRDPSRL1 register selects which pin is assigned to the timer RD 1/O. To use the I1/O pin for timer RD, set

thisregister.

Set the TRDPSRL register before setting the timer RD associated registers. Also, do not change the setting

value in this register during timer RD operation.
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7.4.9 UARTO Pin Select Register (UOSR)
Address 0188h

Bit b7 b6 b5 b4 b3 b2 b1l bo
Symbol| — | — | — |CLKOSELO| — [RXDOSELO] — |TXDOSELO

After Reset 0 0 0 0 0 0 0 0

Bit Symbol Bit Name Function R/W

b0 [TXDOSELO|TXDO pin select bit 0: TXDO pin not used R/W
1: P1_4 assigned

bl — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —

b2 |RXDOSELO|RXDO pin select bit 0: RXDO pin not used R/W
1: P1_5 assigned

b3 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —

b4 |CLKOSELO|CLKO pin select bit 0: CLKO pin not used R/W
1: P1_6 assigned

b5 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —

b6 —

b7 —

The UOSR register selects which pin is assigned to the UARTO 1/0. To use the 1/O pin for UARTO, set this

register.

Set the UOSR register before setting the UARTO associated registers. Also, do not change the setting value in

this register during UARTO operation.
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7.4.10 UART2 Pin Select Register 0 (U2SR0)
Address 018Ah

Bit b7 b6 b5 b4 b3 b2 b1l b0
Symbol | — | RXD2SEL2 |RXD28EL1|RXD28ELO| — |TXD28EL2 TXD2SEL1|TXD2SELO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 [ TXD2SELO [TXD2/SDAZ2 pin select bit b2 b1 b0 ) R/W
bl [ TXDPSELL 00 0: TXD2/SDA2 pin not used RIW
00 1: P3_7 assigned
b2 | TXD2SEL2 01 1: PO_O assigned RIW
11 0: P3_6 assigned
Other than above: Do not set.
b3 — Nothing is assigned. If necessary, set to 0. When read, the content is O. —
b4 |RXD2SELO |RXD2/SCL2 pin select bit b6 b5 b4 / ) d R/W
o5 mo7SeLt 000 moasCL2 it e aw
b6 |RXD2SEL2 011: P4:5 assigned RIW
11 0: P3_6 assigned
Other than above: Do not set.

b7 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —

The U2SRO register selects which pin is assigned to the UART2 1/O. To use the I/O pin for UART2, set this
register.

Set the U2SR0 register before setting the UART 2 associated registers. Also, do not change the setting value in
this register during UART2 operation.

7.4.11 UART2 Pin Select Register 1 (U2SR1)
Address 018Bh

Bit b7 b6 b5 b4 b3 b2 bl bo
Symbol | — | — | — |CTSZSELO| — | —  |CLK2SEL1|CLK2SELO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 |CLK2SELO [CLK2 pin select bit b(l)bg CLK2 pin not used R/W
bl |CLK2SELL 0 1: P3_5 assigned RIW
1 0: PO_5 assigned
1 1: Do not set.
b2 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b3 —
b4 | CTS2SELO | CTS2/RTS2 pin select bit 0: CTS2/RTS2 pin not used RIW
1: P3_3 assigned
b5 — Reserved bit Setto 0. R/W
b6 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b7 —

The U2SR1 register selects which pin is assigned to the UART2 1/O. To use the |/O pin for UART2, set this
register.

Set the U2SR1 register before setting the UART 2 associated registers. Also, do not change the setting value in
this register during UART2 operation.
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7.4.12 SSU Pin Select Register (SSUIICSR)
Address 018Ch

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol | — |SCSSELO| SSISEL1 | SSISELO | — | — — —
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 — Reserved bits Setto 0. R/W
bl —
b2 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b3 —
b4 SSISELO [SSI pin select bit babé SS! pin not used R/W
: i u
bS SSISELL 0 1: P3_3 assigned RIW
1 0: P1_6 assigned
1 1: Do not set.
b6 |SCSSELO|SCs pin select bit 0: SCS pin not used RIW
1: P3_4 assigned
b7 — Nothing is assigned. If necessary, set to 0. When read, the content is O. R/W

Bits SSISELO and SSISEL1 (SSI pin select bit)

Bits SSISELO and SSISEL 1 select which pin is assigned to the SSU 1/0. To use the I/O pin for SSU, set these
bit.

Set the SSUIICSR register setting the SSU associated registers. Also, do not change the setting value in this
register during SSU operation.

SCSSELDO Bit (SCS pin select bit)

The SCSSEL 0 hit selects which pin is assigned to the SSU 1/0. To use the I/O pin for SSU, set this hit.
Set the SSUIICSR register setting the SSU associated registers. Also, do not change the setting value in this
register during SSU operation.
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7.4.13 INT Interrupt Input Pin Select Register (INTSR)
Address 018Eh

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol | — | — | — | — | — | INTlSEL1| INTISELO| —
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name | Function R/W
b0 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
bl |INTISELO |NT1 pin select bit b2 b1 ; RIW
00: P1_7 assigned
b2 JINTISELL 0 1: P1_5 assigned RIW
11: P3_6 assigned
Other than above: Do not set.
b3 — Reserved bit Set o 0. RIW
b4 — R/W
b5 — R/W
b6 — R/W
b7 — R/W

The INTSR register selects which pin isassigned to the INT1 input. To use INT1, set this register.
Set the INTSR register before setting the INT1 associated registers. Also, do not change the setting values in

this register during INT1 operation.
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7.4.14 1/0O Function Pin Select Register (PINSR)
Address 018Fh

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol | — | — | — | — | IOINSEL | — — —
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name | Function R/W
b0 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
bl — Reserved bits |Set o 0. R/IW
b2 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —

b3 IOINSEL |I/O port input function select bit  |0: The 1/O port input function depends on the PDi (i= | RIW
0to 1, 3 to 5) register.
When the PDi_j (j = 0 to 7) bit in the PDi register is
set to O (input mode), the pin input level is read.
When the PDi_j bit in the PDi register is set to 1
(output mode), the port latch is read.

1: The I/O port input function reads the pin input level
regardless of the PDi register.

b4 — Reserved bits Setto O. R/W

b5 —

b6 —

b7 —

IOINSEL Bit (I/O port input function select bit)

The IOINSEL bit is used to select the pin level of an I/O port when the PDi_j (j =0to 7) bitinthe PDi (i=0to
1, 3to 5) register is set to 1 (output mode). When this bit is set to 1, the 1/O port input function reads the pin
input level regardiess of the PDi register.

Table 7.4 lists 1/0 Port Values Read by Using IOINSEL Bit. The IOINSEL bit can be used to change the input
function of all 1/0O ports except P4_2.

Table 7.4 I/O Port Values Read by Using IOINSEL Bit

PDi_j bit in PDi register 0 (input mode) 1 (output mode)
IOINSEL bit 0 | 1 0 1
I/O port values read Pin input level Port latch value | Pin input level
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7.4.15 Pull-Up Control Register 0 (PURO)

Address 01EOh

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol | PUO7 | PU06 | — | — | PUO3 | PU02 PUO1 PUOO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 PUOO [P0 _0to PO_3 pull-up 0: Not pulled up R/IW
b1 PUOL |PO_4to PO_7 pull-up 1: Pulled up @) RIW
b2 | PUOZ |P1 0toPL 3 pull-up R/W
b3 | PUO3 |PL 4toPL 7 pull-up RIW
b4 — Reserved bits Setto O. R/W
b5 —
b6 PUO6 |P3_1, P3_3 pull-up 0: Not pulled up R/W
b7 PUO7 |P3_4to P3_7 pull-up 1: Pulled up R/W
Note:
1. When this bit is set to 1 (pulled up), the pin whose port direction bit is set to 0 (input mode) is pulled up.
For pins used as input, the setting values in the PURO register are valid.
7.4.16 Pull-Up Control Register 1 (PUR1)
Address 01E1h
Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol| — | — | — | — | PUL3 | PUI2 PU11 —
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
) — |Reserved bit Setto 0. RIW
bl PU11 |P4_5to P4_7 pull-up 0: Not pulled up R/W
b2 PU12 |P5_3 pull-up 1: Pulled up R/W
b3 PU13 |P5_4 pull-up R/W
b4 — Reserved bits Setto 0. R/W
b5 —
b6 — Nothing is assigned. If necessary, set to 0. When read, the content is undefined. —
b7 —
Note:

1. When this bit is set to 1 (pulled up), the pin whose port direction bit is set to 0 (input mode) is pulled up.

For pins used asinput, the setting values in the PURL register are valid.
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7.4.17 Input Threshold Control Register 0 (VLTO)
Address 01F5h
Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol | VLTO07 | VLT06 | — | — | VLTO03 | VLT02 | VLTO01 | VLTOO

After Reset 0 0 0 0 0 0 0 0

Bit Symbol Bit Name Function R/W

b0 VLTOO0 |PO input level select bit bcl)boo' 0.50 x VCC R/W

bl viTo1 01:0.35xVCC RIW
10:0.70 x VCC
1 1: Do not set.

b2 VLT02 |P1 input level select bit bsbé- 0.50 x VCC R/W

b3 VLTO3 01:0.35xVCC RIW
10:0.70 x VCC
1 1: Do not set.

b4 — Reserved bits Set to 0. R/W

b5 —

b6 VLT06 |P3_1, P3_3to P3_7 input level select bébg. 0.50 x VCC R/W

bit e

b7 vLTo7 01:0.35x VCC RIW
10:0.70 x VCC
1 1: Do not set.

The VLTO register selects the voltage level of theinput threshold values for ports POto P1, P3 1, P3 3toP3 7.
Bits VLTO00 to VLTO03 and VLTO6 to VLTO7 are used to select the input threshold values among three voltage
levels (0.35 VCC, 0.50 VCC, and 0.70 VCC).
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7.4.18 Input Threshold Control Register 1 (VLT1)
Address 01F6h

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol | — | — | — | — | VLT13 | VLT12 | VLT11 | VLT10
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 VLT10 [P4_2,P4_5to P4_7 input level select bcl)boo' 0.50 x VCC R/W
bit - D.oU X
bl VLTl 01:0.35xVCC RIW
10:0.70 x VCC
1 1: Do not set.
b2 VLT12 |P5_3 and P5_4 input level select bit bsbé- 0.50 x VCC R/W
b3 VLT3 01:0.35xVCC RIW
10:0.70 x VCC
1 1: Do not set.
b4 — Reserved bits Set to 0. R/W
b5 —
b6 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b7 —

The VLT1 register selects the voltage level of the input threshold values for ports P4_2, P4 5to P4 7, P5_3,
and P5_4. Bits VLT10 to VLT13 are used to select the input threshold values among three voltage levels (0.35
VCC, 0.50 VCC, and 0.70 VCC).
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7.5

Port Settings

Tables 7.5 to 7.45 list the port settings.

Table 7.5 Port PO_0/AN7/TXD2/SDA2
Register PDO ADINSEL U2SRO U2MR U2SMR
. CH ADGSEL TXD2SEL SMD Function
Bit PDO_0 lICM
2l 1]Jofl1fol2]1]ol2]1]o0
0 X | X | X | X | X | Otherthan0l1b | X | X | X X Input port (1)
1 X X X X X | Otherthan011b | X X X X Qutput port
0 1 1 1 0 0 | Otherthan011lb | X | X | X X A/D converter input (AN7) (1)
Setting 0 1 X
value X X 0 1 1 0 0 X @
1 1 X TXD2 output
1 0 X
0 X 0 1 1 o|1]0 1 SDA2 input/output (2)
X:0o0r1
Notes:
1. Pulled up by setting the PUQO bit in the PURO register to 1.
2. N-channel open-drain output by setting the NCH bit in the U2CO register to 1.
Table 7.6 Port PO_1/AN6
Register PDO ADINSEL
. CH ADGSEL Function
Bit PDO_1
2 1 0 1 0
Sett X X X X X Input port (1)
etting
Value X X X X X Output port
1 1 0 0 0 A/D converter input (AN6) (1)
X:0orl
Note:
1. Pulled up by setting the PUOQO bit in the PURO register to 1.
Table 7.7 Port PO_2/AN5
Register PDO ADINSEL
. CH ADGSEL Function
Bit PDO_2
- 2 1 0 1 0
Sett X X X X X Input port (1)
etting
Value X X X X X Output port
1 0 1 0 0 A/D converter input (AN5) (1)
X:0o0r1
Note:
1. Pulled up by setting the PUOO bit in the PURO register to 1.
Table 7.8 Port PO_3/AN4
Register PDO ADINSEL
. CH ADGSEL Function
Bit PDO_3
- 2 1 0 1 0
_ X X X X X Input port (1)
Setting X X X X X | Output port
Value putp
1 0 0 0 0 A/D converter input (AN4) ()
X:0orl
Note:

1. Pulled up by setting the PUQO bit in the PURO register to 1.

RO1UHO0252EJ0110 Rev.1.10

Jan 31, 2014

RENESAS

Page 85 of 651




R8C/33G Group, R8C/33H Group 7.1/0 Ports

Table 7.9 Port PO_4/AN3

Register PDO ADINSEL
. CH ADGSEL Function
Bit PDO_4
2 1 0 1 0
set X X X X X Input port (1)
etting
Value X X X X X Output port
0 1 1 0 0 A/D converter input (AN3) (1)
X:0orl
Note:
1. Pulled up by setting the PUO1 bit in the PURO register to 1.
Table 7.10 Port PO_5/AN2/CLK2
Register PDO ADINSEL USR1 U2MR
. CH ADGSEL | CLK2SEL SMD CKDIR Function
Bit PDO_5
- 2 1 0 1 0 1 0 2 1 0 0
0 X | x| x| x| x Othle(r):)ha” X | x| x X |Input port )
1 x | x | x | x| x |Otherthan o 1y | x X |output port
Setting 10b
Otherth .
Value 0 0 1 0 0 0 f(r)b an | x X X X A/D converter input (AN2) (1)
0 X 1 0 X X X 1 CLK2 input (external clock) (1)
X 1 0 0 0 1 0 CLK2 output (internal clock) (2)
X:0o0r1
Notes:

1. Pulled up by setting the PUOL1 bit in the PURO register to 1.
2. N-channel open-drain output by setting the NODC bit in the U2SMR3 register to 1.

Table 7.11 Port PO_6/AN1/DAO

Register PDO ADINSEL DACON
. CH ADGSEL Function
Bit PDO_6 DAOE
2 1 0 1 0
0 X X X X X 0 Input port (1)
Setting 1 X X X X X 0 Output port
Value 0 0 0 1 0 0 0 A/D converter input (AN1) (1)
0 X X X X X 1 D/A converter output (DAQ) (1)
X:0o0r1
Note:

1. Pulled up by setting the PUOL1 bit in the PURO register to 1.

Table 7.12 Port PO_7/ANO/DA1

Register PDO ADINSEL DACON
. CH ADGSEL Function
Bit PDO_7 DAl1E
- 2 1 0 1 0
0 X X X X X 0 Input port (1)
Setting 1 X X X X X 0 Output port
Value 0 0 0 0 0 0 0 A/D converter input (ANO) ()
0 X X X X X 1 D/A converter output (DA1) ()
X:0orl
Note:

1. Pulled up by setting the PUOL1 bit in the PURO register to 1.
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Table 7.13 Port P1_0/KIO/AN8S/TRDIOA1
Register | PD1 KIEN ADINSEL TRDPSR1 Timer RD Setting
. CH ADGSEL | TRDIOA1SELO Function
Bit PD1_0 | KIOEN —
2 1 0 1 0 0
0 X X X X X | X 0 X Input port (1)
1 X X X X X X 0 X Output port
S{/e;t'lg 0 0 olo|o0o]|o0]1 0 X A/D converter input (AN8) (1)
u
Refer to Table 7.42
i 1
0 X X X X X | X 1 TRDIOA1 Pin Setting TRDIOA1 input )
Refer to Table 7.42
X X X X X X | X 1 TRDIOA1 Pin Setting TRDIOA1 output
X:0o0r1
Note:

1. Pulled up by setting the PUO2 bit in the PURO register to 1.

Table 7.14 Port P1_1/KI1/AN9/TRCIOA/TRCTRG/TRDIOB1
Register | PD1 | KIEN ADINSEL TRCPSRo | TmerRC TRDPSR1 Timer RD
Setting Setting )
, CH |ADGSEL | TRCIOASEL TRDIOBISELO Function
Bit PD1_1 | KI1EN — —
2(1(0| 1 0 0
0 X X[X[X]| X | X 0 X 0 X Input port (1)
X X|X|X| X | X 0 X 0 X Output port
0 1| X[X|X]| X | X 0 X X KIT input (1)
A/D converter
0 0 ojof1| 0 1 0 X 0 X .
input (AN9) (1)
Refer to Table
0 X IX[X[X| X | X 1 7.34 TRCIOA 0 X TRCIOA input ()
Setting Pin Setting
Value Refer to Table
X X XX X]| X X 1 7.34 TRCIOA 0 X TRCIOA output
Pin Setting
Refer to Table
0 X XX X]| X X 0 X 1 7.43TRDIOB1 | TRDIOBL1 input (1)
Pin Setting
Refer to Table
X X X|X|X]| X X 0 X 1 7.43TRDIOB1 | TRDIOB1 output
Pin Setting
X:0o0rl
Note:

1. Pulled up by setting the PUO2 bit in the PURO register to 1.
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Table 7.15 Port P1_2/KI2/AN10/TRCIOB/TRDIOC1
Register | PD1 | KIEN ADINSEL TRCPSRo | TmerRC TRDPSR1 Timer RD
Setting Setting )
_ CH |ADGSEL | TRCIOBSEL TRDIOCISELO Function
Bit PD1_2 | KI2EN — —
- 2(1|0| 1 0 0
X [x|x[x| x| x 0 X 0 X Input port ()
X X|X|X| X | X 0 X 0 X Output port
1 |X|X|X] X | X 0 X X KI2 input (1)
A/D converter input
0 |o|1fo] 01 0 X 0 X (AN10) )
Refer to Table
X X[ X[X| X X 1 7.35 TRCIOB 0 X TRCIOB input (1)
Setting Pin Setting
Value Refer to Table
X X|X|X]| X X 1 7.35 TRCIOB 0 X TRCIOB output
Pin Setting
Refer to Table
X XX X| X X 0 X 1 7.44TRDIOC1 | TRDIOC1 input (1)
Pin Setting
Refer to Table
X X|X[X]| X X 0 X 1 7.44TRDIOC1 | TRDIOC1 output
Pin Setting
X:0o0r1l
Note:

1. Pulled up by setting the PUO2 bit in the PURO register to 1.
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Table 7.16  Port P1_3/KI3/AN11/TRBO/TRDIOD1
Register | PD1 | KIEN ADINSEL TRBRCSR| |MerRrB TRDPSR1 Timer RD
Setting Setting .
_ CH | ADGSEL | TRBOSELO TRDIOD1SELO Function
Bit PD1_3| KI3EN — —
- 1(0] 1 0 1 0
1 0
X
0 1
0 X X|X| X | X Other than 0 X Input port (1, 2)
0 0 TRBO usage
conditions
1 X
X
0 1
1 X XX X X Other than 0 X Output port
0 0 TRBO usage
conditions
X
X
1 —
0 1 X| X X X Other than 0 X KI3 input 1)
0 0 TRBO usage
conditions
Setting é )1< X
Value A/D converter
0 0 1(1] O 1 0 X
Other than input (AN11) (1)
0 0 TRBO usage
conditions
Refer to Table
X X XX X X 0 0 7.33 TRBO 0 X TRBO output
Pin Setting
1
X
1 Refer to Table
0 X X[ X| X X Other than 1 7.45TRDIOD1 | TRDIOD1 input ()
0 | 0 | TRBO usage Pin Setting
conditions
1 X X
0 1 Refer to Table
X X X[ X| X X Other than 1 7.45TRDIOD1 | TRDIOD1 output
0 0 | TRBO usage Pin Setting
conditions
X:0o0rl
Notes:

1. Pulled up by setting the PUO2 bit in the PURO register to 1.
2. Do not set bits TRBOSEL1 to TRBOSELO in the TRBRCSR register to 10b.
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Table 7.17 Port P1_4/TXDO
Register PD1 UOSR UOMR
. SMD Function
Bit PD1_4 TXDOSELO
2 1 0
0 X X X Input port (1)
0 X X X Output port
Setting 0 1
Value 0 0
X 1 TXDO output (2)
1 1
1 0
X:0orl
Notes:
1. Pulled up by setting the PUO3 bit in the PURO register to 1.
2. N-channel open-drain output by setting the NCH bit in the UOCO register to 1.
Table 7.18 Port P1_5/RXDO/TRAIO/INT1
Register | PD1 UOSR TRASR TRAIOC TRAMR INTSR INTEN | INTCMP
. TRAIOSEL TMOD INT1SEL Function
Bit PD1_5 | RXDOSELO TOPCR INT1EN [ INT1CPO
- 1 | o 2l1]o] 1 0
0 X Other than 10b X X | X | X X X X X Input port (1)
1 X Other than 10b X X | X | X X X X X Output port
1 Other than 10b X X | X | X X X X X RXDO input ()
Other than
i 1
0 X 1 0 0 000b, 001b X X X X TRAIO input 1)
0 X Otherthan10b| X | X ‘ X ‘ x| o 1 1 0 |iNTLinput®
) Other than TRAIO/INT1
Setting | 0 X 1 0 0 000b, 001b | ° ! ! O linput®
Value
X X 1 0 0 olo|1] x X X x | TRAIO pulse
output
TRAIO/RXDO
0 1 1 0 0 Master mode: X X X X input (Hardware
000b LIN)
Slave mode: TRAIO/RXDO/
0 1 1 0 0 011b 0 1 1 0 INT1 input
(Hardware LIN)
X:0or1l
Note:

1. Pulled up by setting the PUO3 bit in the PURO register to 1.
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Table 7.19 Port P1_6/CLKO/SSI/IVREF1
Synchronous Serial
Communication Unit (Refer
Register | PD1 UOSR UOMR INTCMP SSUIICSR to Table 23.4 Association
between Communication Function
Modes and /O Pins.)
. SMD SSI output SSl input
Bit PD1_6 | CLKOSELO >T1iT0o CKDIR | INT1CPO | SSISEL1 | SSISELO control control
0 0 X[X[X| X X Other than 10b X X Input port ()
1 0 XXX X X Other than 10b X X Output port
0 1 X|x|x| 1 X Other than 10b X x  |CLKO(external
clock) input (1)
Setting | X 1 olo|1]| o X Other than 10b X x  |CLKO(intemal
clock) output
Value
Comparator B1
0 0 XXX X 1 Other than 10b X X reference voltage
input (IVREF1) @)
X 0 XXX X X 0 SSlinput (1)
X X|X|X X X 0 SSl output ()
X:0or1l
Notes:

1. Pulled up by setting the PUO3 bit in the PURO register to 1.
2. N-channel open-drain output by setting the SOOS bit in the SSMR2 register to 1 (N-channel open-drain output) and setting
the BIDE bit in the SSMR2 register to 0 (standard mode).

Table 7.20 Port P1_7/INT1/TRAIO/IVCMP1
Register | PD1 TRASR TRAIOC TRAMR INTSR INTEN | INTCMP
. TRAIOSEL TMOD INT1SEL Function
Bit PD1_7 TOPCR INT1EN | INT1CPO
- 1 ] o 2 1]o0o] 1 0
0 Other than 01b X X | X | X X X X X Input port ()
1 Other than 01b X X | X | X X X X X Output port
Other than
i 1
0 0 1 0 000b, 001b X X X X TRAIO input )
Setting 0 Other than 01b X X ‘ X | X 0 0 1 0 INTZ input @
Value
Other than ____
0 0 1 0 000b, 001b | © 0 1 X | TRAIO/INT1 input (D
X 0 1 0 0O(0{|1 X X X X TRAIO pulse output
0 |otherthanoib| X [ x| x| x| x | x X 1 g)omparator B1 input (VCMP1)
X:0orl
Note:

1. Pulled up by setting the PUO3 bit in the PURO register to 1.

Table 7.21 Port P3_1/TRBO
Register PD3 TRBRCSR
. TRBOSEL Timer RB Setting Function
Bit PD3 1
- 1 0
1 1
X
0 0 0 Input port (1, 2)
) 0 1 Other than TRBO usage conditions
Setting
1 X
Value X
1 0 0 Output port
0 1 Other than TRBO usage conditions
X 0 1 Refer to Table 7.33 TRBO Pin Setting TRBO output
X:0o0r1
Notes:

1. Pulled up by setting the PUO6 bit in the PURO register to 1.
2. Do not set bits TRBOSEL1 to TRBOSELO in the TRBRCSR register to 10b.

RO1UHO0252EJ0110 Rev.1.10

Jan 31, 2014

RENESAS

Page 91 of 651



R8C/33G Group, R8C/33H Group 7.1/0 Ports

Table 7.22  Port P3_3/INT3/(SSI)/CTS2/RTS2/TRCCLK/IVCMP3/TRDIODO

Synchronous Serial
Communication Unit
' INT u2 SSUIl | (Referto Table 23.4 | TRDP | Timer RD | INT
Register| PD3 | g | TRBRCSR | TRCCR1 | gpq | UZMR | U2CO | "o’ |associationbetween| SRO | Setting  |CMP
Communication Function
Modes and /O Pins.)
. INT3 TRCCLKSEL TCK CTS2 SMD SSI|SSI SSl SSl input |TRDIOD INT3
Bit |PD3_3 EN SELO CRS|CRD|SEL|SEL| output control | OSELO — CPO
1 21110 21110 110 control
Other
1
0 X X X[IX[X] 0 | X|X[X] X ]| X than 01b X X 0 X X' |Input port (1)
1] x X x|x|x| o |x|x|x]| x| x [ Other X X 0 X X |output port
than 01b putp
0 |1 X x|x|x| o |x|x|x]| x| x [ Other X X 0 X 0 [INT3 input @
than 01b inpu
Other TRCCLK input
0 X 1 1101 0 [X|X|X| X X than 01b X X 0 X X e
Other Other —
1
0 X X X[ XX 1 than 000b 0 0 than 01b X X 0 X X |CTS2 input (1)
Other Other —
Setting X X X X[ XX 1 than 000b 1 0 than 01b X X 0 X X |RTS2 output
Value Other Comparator B3
0 X 0 X[X[X] 0 | X|X[X] X ]| X than 01b X X 0 X 1 I(rl1)put(IVCMP3)
X X 0 X[X[X] 0 | X|X|X]| X X 0 1 0 1 0 X X |SSlinput (1)
X X 0 X | X[X 0 [X|X|X| X X 0 1 1 0 0 X X [SSI output (2)
Refer to
Other Table 7.41 TRDIODO input
0| X O XXX 0 XXX X X Hipanotp| X X 1| troiopo | X |
Pin Setting
Refer to
Other Table 7.41
X X 0 X[X[X] 0 | X|X[X] X ]| X than 01b X X 1 TRDIODO X |TRDIODO output
Pin Setting
X:0orl
Notes:

1. Pulled up by setting the PUO6 bit in the PURO register to 1.
2. N-channel open-drain output by setting the CSOS bit in the SSMR2 register to 1 (N-channel open-drain output) and setting the BIDE bit in the
SSMR2 register to 0 (standard mode).

Table 7.23  Port P3_4/SCS/(TRCIOC)/IVREF3/TRDIOBO

Register| PD3 |SSUIICSR|SSMR2| TRCPSR1 Timer RC Setting TRDPSRO Timer RD Setting INTCMP
TRCIOC .
css Function
Bit |PD3 4|SCSSELO SEL — TRDIOBOSELO — INT3CPO unctio
1jof 21
0 0 x | x | Other than X 0 X X |input port (@)
01b
1 0 x | x | Other than X 0 X X |output port
01b
Refer to Table 7.36 :
1
0 0 XX | 0| 1| R0 P Setiing 0 X X |TRCIOC input @)
Refer to Table 7.36
X 0 XX | 0| 1| R0 P Setiing 0 X X |TRCIOC output
Other than Refer to Table 7.39 .
1
Setiing | ° O XX ow X ! TRDIOBO Pin Setting | X |[TRDIOBOinput®
Value Other than Refer to Table 7.39
X 0 X1 X0 " o1b X 1 TRDIOBO Pin Setting X |TRDIOBO output
X 1 o | 1 |Otherthan X 0 X X [SCSinput®
01b
X 1 1]o0 Othgiéha” X 0 X X
SCS output (2)
Other than
X 1 N IE RN X 0 X X
Other than Comparator B3
0 0 X1 X0 o1b X 0 X L linput avemps) @
X:0o0rl
Notes:

1. Pulled up by setting the PUO7 bit in the PURO register to 1.
2. N-channel open-drain output by setting the SOOS bit in the SSMR2 register to 1 (N-channel open-drain output).
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Table 7.24  Port P3_5/SSCK/(TRCIOD)/(CLK2)/TRDIOAO/TRDCLK
Synchronous Serial
Communication Unit (Refer ) )
Register| PD3 | U2SR1 U2MR to Table 23.4 Association | TRCPSR1 | "Me'RC . 1pppgre|  TMerRD
o Setting Setting
between Communication )
Modes and 1/O Pins.) Function
TRDIOBO
CLK2SEL | SMD | CKDIR i TRCIODSEL
Bit PD3_5 SSCKoutput | SSCK input . SEL -
control control
1 0 |2]|1|0 0 2 1 0
Other Other than
1
O than oap| XXX X 0 0 01b X 0 X Input port (1)
Other Other than
L lian ol XXX X 0 0 o1b X 0 X Output port
Other Refer to Table
0 X|X|[X X 0 0 0 1 7.37 TRCIOD 0 X TRCIOD input (1)
than 01b . .
Pin Setting
Other Refer to Table
X X| XX X 0 0 0 1 7.37 TRCIOD 0 X TRCIOD output
than 01b . .
Pin Setting
_ 0o |ol1|x|x|x] 1 0 0 Other than X 0 X CLK2 input @
Setting 01lb
Value
x |o|1|o]ol1] o 0 0 Othg;;ha” X 0 X CLK2 output ()
Other Other than
i 1
X ihan o1 | XXX X 0 1 o1b X 0 X SSCK input ()
Other Other than
2
X than 01b X|X|X] X 1 0 01b X 0 X SSCK output (2)
Refer to Table .
0 Other xlxIx|  x 0 0 Other than X 1 7 38 TRDIOAO TRDIOAO input
than 01b 01b ) ) @
Pin Setting
Refer to Table
x | oter IuixIx| x 0 0 Other than X 1 |7.38TRDIOAO | TRDIOAO output
than 01b 01b ) )
Pin Setting
X:0orl
Notes:

1. Pulled up by setting the PUO7 bit in the PURO register to 1.
2. N-channel open-drain output by setting the SCKOS bit in the SSMR2 register to 1 (N-channel open-drain output).
3. N-channel open-drain output by setting the NODC bit in the U2SMR3 register to 1.

Table 7.25 Port P3_6/(TXD2/SDA2)/(RXD2/SCL2)/(INT1)
Register | PD3 INTSR INTEN | INTCMP U2SRO U2MR U2SMR
. INT1SEL RXD2SEL TXD2SEL SMD Function
Bit PD3_6 INT1EN | INT1CPO IICM
1] o 21 ]Jo]l2]1]ol2]1]o0
0 X X X X Other than 110b | Other than 110b | X | X | X X Input port (1)
1 X X X X Other than 110b | Otherthan 110b | X | X | X X Qutput port
0 1 1 1 0 Other than 110b | Otherthan 110b | X | X | X X INTL input @)
0 X X X X 1 1 0 Otherthan 110b | X | X | X X RXD2 input (1)
SCL2
Setting 0 X X X X 1 1 0 Otherthan110b | 0 | 1| O 1 inputioutput @
Value X X olol1
X X X X X X X X 1 1 0 1)040 X TXD2 output (2)
X X 1]o|1 outpu
X X 110
0 X X X X X X X 1 1 0 oj1]0 1 .SDAZ
input/output (2)
X:0orl
Notes:

1. Pulled up by setting the PUQ7 bit in the PURO register to 1.
2. N-channel open-drain output by setting the NCH bit in the U2CO register to 1.
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Table 7.26 Port P3_7/TRAO/SSO/(RXD2/SCL2)/(TXD2/SDA2)/TRDIOCO
Synchronous Serial
Communication Unit
Register| ppg | (RefertoTable23.4 U2SR0O U2MR  |U2SMR|TRAIOC| TRDPSRO |Timer RD Setting
Association between .
Communication Function
Modes and I/O Pins.)
i RXD2SEL TXD2SEL SMD
Bit |pp3_7[SS00utput)SSOInput IICM |TOENA |TRDIOCOSELO —
—"| control control 2[1[0 2|1|0 21110
Other than | Other than
1
0 0 0 010b 001b X|X|X X 0 0 X Input port ()
Other than | Other than
1 0 0 010b ootb | X[ X[ X] X 0 0 X Output port
X X[ X | X[X|X[X]|X]|X|[X X X X SSO input (1)
X XX | X[ X[X|X]|X]|X]|X X X X SSO output ()
Other than
i 1
0 0 0 o|1]0 001b X | XX X 0 0 X RXD2 input ()
Other than
i 3
0 0 0 0o|1]0 001b 0|1]|0 1 X 0 X SCL2 input )
0 1 0 X
Setting 0 0 " Jofo] 0 X
X X|X|X|]0[0]|1 — X X TXD2 (3)
Value 1 1 0 X output
0 0
110 0 X
0 0 0 x|x|x|olo|la]o|1]o]| 1 X 0 X SDAZ input
output )
Other than | Other than
X 0 0 010b 001b X | XX X 1 0 X TRAO output
Refer to Table .
0 0 0 Other than | Other than x| x| x X 0 1 7.40 TRDIOCO TRDIOCO input
010b 001b . . 1)
Pin Setting
Refer to Table
X 0 0 Other than | Other than | | o | | 0 1 7.40 TRDIOCO |TRDIOCO output
010b 001b . B
Pin Setting
X:0or1l
Notes:

1. Pulled up by setting the PUO7 bit in the PURO register to 1.
2. N-channel open-drain output by setting the SOOS bit in the SSMR2 register to 1 (N-channel open-drain output).
3. N-channel open-drain output by setting the NCH bit in the U2CO register to 1.

Table 7.27 Port P4_2/VREF
Register ADCON1 DACON .
i Function
Bit ADSTBY DAOE DA1E
Setting 0 0 0 Input port
Value Other than 000b Input port/VREF input
Table 7.28 Port P4_5/INTO/RXD2/SCL2/ADTRG
Register PD4 INTEN U2SRO U2MR U2SMR ADMOD
. RXD2SEL SMD ADCAP Function
Bit PD4_5 | INTOEN IICM
- 2 1o 2]1]o0 1] 0
0 X Other than 011b X X X X X X | Input port (1)
1 X Other than 011b X X X X X X | Output port
Setting 0 1 Other than 011b X X X X X X |INTO input @
Value 0 X 0 1 1 X X X X X X | RXD2 input
0 X 0 1 1 0 1 0 1 X X | SCL2 input/output ()
0 1 Other than 011b X X X X 1 1 | ADTRG input (1)
X:0o0r1
Notes:

1. Pulled up by setting the PU11 bit in the PURL register to 1.
2. N-channel open-drain output by setting the NCH bit in the U2CO register to 1.
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Table 7.29 Port P4_6/XIN

Register PD4 CMO CM1 Circuit specifications
Bit | PD4 6| CMO5 | cM10 | cMm11 | cwm13 osbcl'j';f:'ron ':fees‘?;ifk Function
0 X 0 X 0 OFF OFF Input port @
1 X 0 X 0 OFF OFF Output port
Setting 0 0 ON ON XIN-XOUT oscillation (on-chip feedback resistor enabled)
Value X 0 1 1 ON OFF XIN-XOUT oscillation (on-chip feedback resistor disabled)
1 0 OFF ON XIN-XOUT oscillation stop (on-chip feedback resistor enabled)
1 OFF OFF XIN-XOUT oscillation stop (on-chip feedback resistor disabled)
X X 1 X X OFF OFF Oscillation stop (STOP mode)
X:0orl
Note:
1. Pulled up by setting the PU11 bit in the PUR1 register to 1.
Table 7.30  Port P4_7/XOUT
Register PD4 CMO CM1 Circuit specifications
Bit | PD4_7 | CMO5 | CM10 | CM11 | CM13 OSbCL'j';fg'ron ':fees?ggﬁk Funtion
0 X 0 X 0 OFF OFF Input port ()
1 X 0 X 0 OFF OFF  |Output port
. 0 ON ON XIN-XOUT oscillation (on-chip feedback resistor enabled)
S\glt:jlg X 0 0 1 1 ON OFF XIN-XOUT oscillation (on-chip feedback resistor disabled)
1 0 OFF ON XIN-XOUT oscillation stop (on-chip feedback resistor enabled)
1 OFF OFF XIN-XOUT oscillation stop (on-chip feedback resistor disabled)
X X 1 X X OFF OFF Oscillation stop (STOP mode)
X:0orl
Note:
1. Pulled up by setting the PU11 bit in the PUR1 register to 1.
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Table 7.31 Port P5_3/TRCIOC
Register PD5 TRCPSRO Timer RC Setting
. TRCIOCSEL Function
Bit PD5_3 —
2 | 1
0 Other than 11b X Input port (1)
Setting 1 Other than 11b X Output port
Value 0 1 1 Refer to Table 7.36 TRCIOC Pin Setting TRCIOC input @)
X 1 1 Refer to Table 7.36 TRCIOC Pin Setting TRCIOC output
X:0orl
Note:

1. Pulled up by setting the PU12 bit in the PURL register to 1.

Table 7.32 Port P5_4/TRCIOD
Register PD5 TRCPSRO Timer RC Setting
. TRCIODSEL Function
Bit PD5_4 —
2 | 1
0 Other than 11b X Input port (1)
Setting 1 Other than 11b X Qutput port
Value 0 1 1 Refer to Table 7.37 TRCIOD Pin Setting TRCIOD input @)
X 1 1 Refer to Table 7.37 TRCIOD Pin Setting TRCIOD output
X:0o0r1
Note:

1. Pulled up by setting the PU13 bit in the PURL1 register to 1.

Table 7.33  TRBO Pin Setting
Register TRBIOC TRBMR .
- Function
Bit TOCNT TMOD1 TMODO
0 0 1 Programmable waveform generation mode (pulse output)
Setting 1 0 1 Programmable waveform generation mode (programmable output)
Value 0 1 0 Programmable one-shot generation mode
0 1 1 Programmable wait one-shot generation mode
Table 7.34  TRCIOA Pin Setting
Register | TRCOER | TRCMR TRCIORO TRCCR2 Function
uncti
Bit EA PWM2 I0A2 I0Al I0A0 TCEG1 | TCEGO
0 1 i
0 1 0 X X Timer waveform outpu_t
1 X (output compare function)
Setting 0 i i .
1 1 X X X X Timer mode (input capture function)
Value 1
0 1 )
1 0 X X X 1 PWM2 mode TRCTRG input
X:0orl
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Table 7.35  TRCIOB Pin Setting

Register | TRCOER TRCMR TRCIORO Function
Bit EB PWM2 PWMB 10B2 10B1 10B0O
0 0 X X X X PWM2 mode waveform output
0 1 1 X X X PWM mode waveform output
Setting 0 1 Timer waveform output (output compare
0 1 0 0 )
Value 1 X function)
0
1 1 0 1 X X Timer mode (input capture function)
X:0or1l
Table 7.36  TRCIOC Pin Setting
Register TRCOER TRCMR TRCIOR1 )
- Function
Bit EC PWM2 PWMC 10C2 I0C1 10CO
0 1 1 X X X PWM mode waveform output
) 0 1 Timer waveform output (output compare
Setting 0 1 0 0 1 X function)
Value 5
1 1 0 1 X X Timer mode (input capture function)
X:0orl
Table 7.37  TRCIOD Pin Setting
Register TRCOER TRCMR TRCIOR1 )
- Function
Bit ED PWM2 PWMD 10D2 I0D1 10D0
0 1 1 X X X PWM mode waveform output
0 1 Timer waveform output (output compare
Setting 0 1 0 0 ! put (outp p
1 X function)
Value o
1 1 0 1 X X Timer mode (input capture function)
X:0orl
Table 7.38  TRDIOAO Pin Setting
Register | TRDOER1 TRDFCR TRDIORAO Functi
unction
Bit EAO CMD1 | CMDO | STCLK | PWM3 I0A2 I0A1 I0A0
X 0 0 0 1 1 X X Timer mode (input capture function)
Setti X X 1 1 0 0 0 External clock input (TRDCLK)
Veat Itheg 0 0 0 0 0 X X X PWM3 mode waveform output
0 1 i
0 0 0 0 1 0 Timer mode ngeform output (output
1 X compare function)
:0orl
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Table 7.39  TRDIOBO Pin Setting

Register | TRDOER1 TRDFCR TRDPMR TRDIORAO Function
uncti
Bit EBO CMD1 | CMDO | PWM3 | PWMBO | I0OB2 | IOB1 | I0OBO
X 0 0 1 0 1 X X Timer mode (input capture function)
0
0 1 X X X X X Complementary PWM mode waveform
1 output
Setting 0 0 1 X X X X X Reset synchronous PWM mode waveform
output
Value
0 0 0 0 X X X PWM3 mode waveform output
0 0 0 1 1 X X X PWM mode waveform output
0 1 i
0 0 0 1 0 0 Timer mode ngeform output (output
1 X compare function)
X:0orl
Table 740 TRDIOCO Pin Setting
Register | TRDOER1 TRDFCR TRDPMR TRDIORCO Function
Bit ECO CMD1 | CMDO | PWM3 | PWMCO | I0OC2 | IOC1 | I0OCO
X 0 0 1 0 1 X X Timer mode (input capture function)
0
0 1 X X X X X Complementary PWM mode waveform
1 output
Setting 0 0 1 X X X X X Reset synchronous PWM mode
Value waveform output
0 0 0 1 1 X X X PWM mode waveform output
0 1 i
0 0 0 1 0 0 Timer mode w_aveform output (output
1 X compare function)
X:0o0r1
Table 7.41  TRDIODO Pin Setting
Register | TRDOER1 TRDFCR TRDPMR TRDIORCO Eunction
Bit EDO CMD1 | CMDO | PWM3 | PWMDO | IOD2 | IOD1 | IODO
X 0 0 1 0 1 X X Timer mode (input capture function)
0
0 1 X X X X X Complementary PWM mode waveform
1 output
Setting 0 0 1 X X X X X Reset synchronous PWM mode
Value waveform output
0 0 0 1 1 X X X PWM mode waveform output
0 1 i
0 0 0 1 0 0 Timer mode w_aveform output (output
1 X compare function)
X:0or1l
Table 7.42  TRDIOA1 Pin Setting
Register | TRDOERL1 TRDFCR TRDIORA1 Function
Bit EAl CMD1 | CMDO | PWM3 | IOA2 | IOA1 | IOAO0
X 0 0 1 1 X X Timer mode (input capture function)
0
) 0 1 X X X X Complementary PWM mode waveform output
Setting 1
Value 0 0 1 X X X X Reset synchronous PWM mode waveform output
0 1 Timer mode waveform output
0 0 0 1 0 )
1 X (output compare function)
X:0orl
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Table 7.43  TRDIOB1 Pin Setting

Register | TRDOER1 TRDFCR TRDPMR TRDIORA1 Eunction
Bit EB1 CMD1 | CMDO | PWM3 | PWMB1 | I0OB2 | IOB1 | I0BO
X 0 0 1 0 1 X X Timer mode (input capture function)
0
0 1 X X X X X Complementary PWM mode waveform
1 output
Setting 0 0 1 X X X X X Reset synchronous PWM mode
Value waveform output
0 0 0 1 1 X X X PWM mode waveform output
0 1 i
0 0 0 1 0 0 Timer mode w_aveform output (output
1 X compare function)
X:0or1l

Table 7.44  TRDIOCL1 Pin Setting

Register | TRDOER1 TRDFCR TRDPMR TRDIORC1 Function
Bit EC1 CMD1 | CMDO | PWM3 | PWMC1 | IOC2 | IOC1 | I0CO
X 0 0 1 0 1 X X Timer mode (input capture function)
0
0 1 X X X X X Complementary PWM mode waveform
1 output
Setting 0 0 1 X X X X X Reset synchronous PWM mode
Value waveform output
0 0 0 1 1 X X X PWM mode waveform output
0 1 i
0 0 0 1 0 0 Timer mode w_aveform output (output
1 X compare function)
X:0o0r1

Table 7.45  TRDIODL1 Pin Setting

Register | TRDOER1 TRDFCR TRDPMR TRDIORC1 Eunction
Bit ED1 CMD1 | CMDO | PWM3 | PWMD1 | IOD2 | IOD1 | I0DO
X 0 0 1 0 1 X X Timer mode (input capture function)
0
0 1 X X X X X Complementary PWM mode waveform
1 output
Setting 0 0 1 X X X X X Reset synchronous PWM mode
Value waveform output
0 0 0 1 1 X X X PWM mode waveform output
0 1 i
0 0 0 1 0 0 Timer mode waveform output
1 X (output compare function)
X:0or1l
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7.6 Unassigned Pin Handling
Table 7.46 lists Unassigned Pin Handling.

Table 7.46  Unassigned Pin Handling

Pin Name Connection
Ports PO to P1, P3 1, « After setting to input mode, connect each pin to VSS via a resistor
P3_3toP3_7,P4_5to P4_7, (pull-down) or connect each pin to VCC via a resistor (pull-up). (2)
P5_3,P5_4 « After setting to output mode, leave these pins open. (1. 2)
Port P4 2/VREF Connect to VCC
RESET (3 Connect to VCC via a pull-up resistor (2)
Notes:

1. If these ports are set to output mode and left open, they remain in input mode until they are switched
to output mode by a program. The voltage level of these pins may be undefined and the power
current may increase while the ports remain in input mode.

The content of the direction registers may change due to noise or program runaway caused by
noise. In order to enhance program reliability, the program should periodically repeat the setting of
the direction registers.

2. Connect these unassigned pins to the MCU using the shortest wire length (2 cm or less) possible.

3. When the power-on reset function is in use.

MCU
Ports POto P1, P3_1, (Input mode) NNV
P3_3to P3_7, : :
P4 5to P4 7, : :
P5 3,5 4 (Input mode) ANV

(Output mode)

Open

RESET ® 4’\/\/\/j

Port P4_2/VREF

777
Note:
1. When the power-on reset function is in use.
Figure 7.14 Unassigned Pin Handling
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8. Bus

The bus cycles differ when accessing ROM, RAM, DTC vector area, DTC control data and when accessing SFR.
Table 8.1 lists Bus Cycles by Access Area of R8C/33G Group, R8C/33H Group.
ROM, RAM, DTC vector area, DTC control data and SFR are connected to the CPU by an 8-hit bus. When accessing

in word (16-hit) units, these areas are accessed twice in 8-bit units.

Table 8.2 shows Access Units and Bus Operations.

Table 8.1 Bus Cycles by Access Area of R8C/33G Group, R8C/33H Group
Access Area Bus Cycle
SFR/Data flash 2 cycles of CPU clock

Program ROM/RAM

1 cycle of CPU clock

Table 8.2 Access Units and Bus Operations
ROM (program ROM), RAM,
Area SFR, Data flash DTC vector area, DTC control data
Even address CPU clock CPU clock
Byt access | | | | [ | | | | [
Address X Even X Address
Odd address
Byle ACCSS CPU clock | |_ CPU clock | | | | |—
Address X Odd X Address
Even address | CPU clock ,_I_,_\_,_\_,_\_,_ CPU clock | | | | r
Word access
Address X Even X Even+1 X Address X Even X Even+1 X
Odd address CPU clock ,_I_,_\_,_\_,_\_,‘ CPU clock | | | | [
Word access
Address X__odd X _odd+1 X |Address X _odd X odd+1 X
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To use the data flash with more than 16 MHz CPU clock, set the FMR23 bit in the FMR2 register (data flash access
cycle selection bit) to 1 (4 cycles of the CPU clock). Table 8.3 shows the Access Unit and Bus Operations for

accessing t

Table 8.3

he dataflash area.

Access Units and Bus Operations for Accessing Data Flash Area (FMR32 = 1)

Even address
Byte access

CPU clock | | | | [ 1T

Address X Even

X
Data >< Data X

Odd address
Byte access

cPucooc [ [ LI 1 [ 1T

Address X Odd

X
Data >< Data X

Even address
Word access

crucock | | L LT LT LT LT LI LT

Address >< Even X Even+1

X
Data >< Data X >< Data ><

Odd address
Word access

CPU clock |_|_|_|_|_|_|_|_|_|_|_|_|_|_|_u

Address >< Odd X Odd+1

X
Data >< Data X >< Data ><

However, only the following SFRs are connected with the 16-bit bus:

Interrupts: Each interrupt control register

Timer RC: Registers TRC, TRCGRA, TRCGRB, TRCGRC, and TRCGRD

Timer RD: Registers TRDi (i =0, 1), TRDGRAI, TRDGRBIi, TRDGRCIi, and TRDGRDI

SSU: Registers SSTDR, SSTDRH, SSRDR, and SSRDRH

UART2: Registers U2MR, U2BRG, U2TB, U2C0, U2C1, U2RB, U2SMR5, U2SMR4, U2SMR3, U2SMR2,
and U2SMR

A/D converter: Registers ADO, AD1, AD2, AD3, AD4, AD5, AD6, AD7, ADMOD, ADINSEL, ADCONO,

and ADCON1

D/A converter: Registers DAO and DA1

Address match interrupt: Registers RMADO, AIERO, RMAD1, and AIER1
Therefore, they are accessed once in 16-bit units. The bus operation is the same as “Area: SFR, Data flash, Even
address Byte Access’ in Table 8.2 Access Units and Bus Operations, and 16-bit datais accessed at atime.
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9.

Clock Generation Circuit

The following four circuits are incorporated in the clock generation circuit:
* XIN clock oscillation circuit

* Low-speed on-chip oscillator
« High-speed on-chip oscillator
« Low-speed on-chip oscillator for watchdog timer

9.1 Overview

Table 9.1 lists the Specification Overview of Clock Generation Circuit. Figure 9.1 shows a Clock Generation
Circuit, Figure 9.2 shows a Peripheral Function Clock.

Table 9.1 Specification Overview of Clock Generation Circuit
XIN Clock Oscillation _ On-Chip Oscillator Low-Speed On-Chip
ltem . High-Speed Low-Speed Oscillator for
Circuit . - : : :
On-Chip Oscillator | On-Chip Oscillator Watchdog Timer
Applications * CPU clock source |+ CPU clock source |+ CPU clock source |+ Watchdog timer

* Peripheral function
clock source

« Peripheral function
clock source

» CPU and peripheral
function clock source
when XIN clock stops
oscillating

« Peripheral function
clock source

» CPU and peripheral
function clock source
when XIN clock stops
oscillating

clock source

Clock frequency

0to 20 MHz

Approx. 40 MHz ()

Approx. 125 kHz

Approx. 125 kHz

Connectable

» Ceramic resonator

oscillator * Crystal oscillator

Oscillator connect XIN, XOUT @ - -@ -

pins

Oscillation stop, Usable Usable Usable Usable
restart function

Oscillator status after | Stop Stop Oscillate Stop (4
reset Oscillate )

Others

Externally generated
clock can be input (2)

Notes:

1. These pins can be used as P4_6 and P4_7 when using the on-chip oscillator clock as the CPU clock while the
XIN clock oscillation circuit is not used.

2. To input an external clock, set the CMO05 bit in the CMO register to 1 (XIN clock stops), the CM11 bit in the CM1
register to 1 (internal feedback resistor disabled), and the CM13 bit to 1 (XIN-XOUT pin).

3. The clock frequency is automatically set to up to approx.20 MHz by a divider when using the high-speed on-

chip oscillator as the CPU clock source.
This applies when the CSPROINI bit in the OFS register is set to 1 (count source protection mode disabled after reset).
This applies when the CSPROINI bit in the OFS register is set to 0 (count source protection mode enabled after reset).

ok
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CMO02, CMO05, CMO06: Bits in CMO register

CM10, CM13, CM14, CM16, CM17: Bits in CM1 register
CM30: Bit in CM3 register

OCDO, OCD1, OCDZ2: Bits in OCD register

FRAOO, FRAO1, FRAO3: Bits in FRAO register

CSPRO: Bit in CSPR register

Oscillation Stop Detection Circuit

Low-speed on-chip oscillator N
CSPRO for watchdog timer foco-wbT
| FRAL register, FRA3 register |
Frequency adjustable
FRAOO High-speed f
q on-chip oscillator FRA2 register | OCO40M
fOCO-F
FRAO1 =1 3 fOCO (On-chiposcillator clock)
foco
FRA01=0 FRAO03 = 7
Divider
O—{(v128) foco128
FRA03 =0 Peripheral
Low-speed > function
1 e Power-on reset circuit clock
on-chip oscillator
cm14 p 0co-S |
Voltage detection circuit
CM10 = 1 (stop mode) —{ S Q}— foco-s
b
RESET R l'> f1
Power-on reset ¢ N 2
Software reset |7
Voltage monitor O reset S Q| Oscillation stop detection d N n
Interrupt request L’
WAIT instruction :D_ R XIN clock e 8
CM30 ocb2=1 g
cm13 |—| 2 Y,
L—o 3 Diider |
CPU clock
XN xout ocp2=0
cm13 |
CMO05
System clock
e e—

a—L— 1/2

—L— 1/2

CM06 =0
CM17 to CM16 = 01b

CMO06 =0

CM17 to CM16 = 00b

CM06 =0
CM17 to CM16 = 11b

Detail of divider

Forcible discharge when OCDO = 0

and charge/discharge
control

Pulse generation circuit "
XIN clock —{for clock edge detection —| Charge/discharge

circuit

Oscillation stop detection
Interrupt generation circuit

OCD1

Watchdog timer interrupt:

Voltage monitor 1 interrupt
Voltage monitor 2 interrupt

@—» OCD2 bit switch signal

L—J» CM14 bit switch signal

Oscillation stop detection,
Watchdog timer,

Voltage monitor 1 interrupt,
Voltage monitor 2 interrupt

Figure 9.1

Clock Generation Circuit

RO1UHO0252EJ0110 Rev.1.10
Jan 31, 2014

RENESAS

Page 104 of 651



R8C/33G Group, R8C/33H Group 9. Clock Generation Circuit

fOCO40M .
f0Co128 *
foco
fOCO-F
fOCO-WDT »{ Watchdog
timer
A
\ 4

\ 4
[INT | |Timgr RA| [Timer RB] || Timer RZI| [TimerrD]| [AD cc;nverter| [uARTO] [uARTZ] [ Ssu |
A A A A A A A A A A A A A A A A A A A

fl
f2 @ Y
f4 @

f8 —e& L 4 L 4 L4 L g L g
f32 L @ L g L g

CPU clock L » CPU

Figure 9.2 Peripheral Function Clock
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9.2 Registers

9.2.1  System Clock Control Register 0 (CMO0)
Address 0006h

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol| — | Cm06 [ CMO5 | — | — | CMO2 — —
After Reset 0 0 1 0 1 0 0 0
Bit [Symbol Bit Name Function R/W
b0 — |Reserved bits Setto O. R/W
bl —
b2 CMO02 [Wait mode peripheral function clock |0: Peripheral function clock does not stop in wait mode | R/W
stop bit 1: Peripheral function clock stops in wait mode
b3 — |Reserved bit Setto 1. R/W
b4 — |Reserved bit Setto O. R/W
b5 | CMO5 |XIN clock (XIN-XOUT) stop bit (1, 3) [0: XIN clock oscillates R/W
1: XIN clock stops (2)
b6 CMO06 |CPU clock division select bit 0 4) 0: Bits CM16 and CM17 in CM1 register enabled R/W
1: Divide-by-8 mode
b7 — |Reserved bit Setto O. R/W
Notes:

1. The CMO5 bit stops the XIN clock when the high-speed on-chip oscillator mode or low-speed on-chip oscillator
mode is selected. This bit cannot be used to detect whether the XIN clock has stopped. To stop the XIN clock,
set the bits in the following order:

(a) Set bits OCD1 to OCDO in the OCD register to 00b.
(b) Set the OCD2 bit to 1 (on-chip oscillator clock selected).

2. During external clock input, only the clock oscillation buffer stops and clock input is acknowledged.

3. Only when the CMO5 bit is set to 1 (XIN clock stops) and the CM13 bit in the CM1 register is set to 0 (P4_6 and
P4_7), P4_6 and P4_7 can be used as I/O ports.

4. When the MCU enters stop mode, the CMO06 bit is set to 1 (divide-by-8 mode).

Set the PRCO hit in the PRCR register to 1 (write enabled) before rewriting the CMO register.
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9.2.2 System Clock Control Register 1 (CM1)
Address 0007h

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol | CM17 | CM16 | — | CM14 | CM13 | — CcM11 CM10
After Reset 0 0 1 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 CM10 |All clock stop control bit (2. 6) 0: Clock oscillates RIW
1: All clocks stop (stop mode)
bl CM11 |XIN-XOUT on-chip feedback resistor |0: On-chip feedback resistor enabled R/W
select bit 1: On-chip feedback resistor disabled
b2 — Reserved bit Setto 0. R/W
b3 CM13  [Port/XIN-XOUT switch bit (5) 0: 1/O ports P4_6 and P4_7 R/IW
1: XIN-XOUT pin
b4 CM14 |Low-speed on-chip oscillator stop bit |0: Low-speed on-chip oscillator on R/W
(3. 4) 1: Low-speed on-chip oscillator off
b5 — Reserved bit Setto 1. R/W
b6 CM16 [CPU clock division select bit 1 (1) b7 b6 o R/W
b7 CMi7 0 0: No division mode RIW
0 1: Divide-by-2 mode
1 0: Divide-by-4 mode
1 1: Divide-by-16 mode

Notes:

1. When the CMO06 bit is set to O (bits CM16 and CM17 enabled), bits CM16 and CM17 are enabled.

2. If the CM10 bit is set to 1 (stop mode), the on-chip feedback resistor is disabled.

3. When the OCD2 bit is set to 0 (XIN clock selected), the CM14 bit can be set to 1 (low-speed on-chip oscillator
off). When the OCD2 bit is set to 1 (on-chip oscillator clock selected), the CM14 bit is set to O (low-speed on-chip
oscillator on). It remains unchanged even if 1 is written to it.

4. To use the voltage monitor 1 interrupt or voltage monitor 2 interrupt (when the digital filter is used), set the CM14

bit to 0 (low-speed on-chip oscillator on).

Once the CM13 bit is set to 1 by a program, it cannot be set to 0.

6. Do not set the CM10 bit to 1 (stop mode) when the VCA20 bit in the VCA2 register to 1 (low consumption
enabled).

o

Set the PRCO hit in the PRCR register to 1 (write enabled) before rewriting the CM 1 register.
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9.2.3 System Clock Control Register 3 (CM3)
Address 0009h

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol | CM37 | CM36 | CM35 | — | — | — — CM30
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 CM30  |Wwait control bit (1) 0: Other than wait mode R/IW
1: MCU enters wait mode
bl — Nothing is assigned. If necessary, set to 0. When read, the content is O. —
b2 —
b3 — Reserved bits Setto 0. R/W
b4 —
b5 CM35 |CPU clock division when exiting 0: Following settings are enabled: R/W
wait mode select bit (@ CMO06 bit in CMO register
Bits CM16 and CM17 in CM1 register
1: No division
b6 CM36 |[System clock when exiting wait b7 b6 ] . ] ] R/W
b7 CM37 |mode or stop mode select bit 0 0: MCU exits V\{Ith the.CPU clock immediately RIW
before entering wait or stop mode.
0 1: Do not set.
1 0: High-speed on-chip oscillator clock selected (3)
1 1: XIN clock selected (4)
Notes:

1. When the MCU exits wait mode by a peripheral function interrupt, the CM30 bit is set to 0 (other than wait mode).
2. Setthe CM35 bit to 0 in stop mode. When the MCU enters wait mode, if the CM35 bit is set to 1 (no division), the
CMO06 bit in the CMO register is set to 0 (bits CM16 and CM17 enabled) and bits CM17 and CM16 in the CM1
register is set to 00b (no division mode).
3. When bits CM37 and CM36 are set to 10b (high-speed on-chip oscillator clock selected), the following will be set
when the MCU exits wait mode or stop mode.
* OCD2 bit in OCD register = 1 (on-chip oscillator selected)
* FRAOO bit in FRAO register = 1 (high-speed on-chip oscillator on)
* FRAOL1 bit in FRAO register = 1 (high-speed on-chip oscillator selected)
4. When bits CM37 and CM36 are set to 11b (XIN clock selected), the following will be set when the MCU exits wait
mode or stop mode.
« OMOS5 hit in OMO register = 0 (XIN clock oscillates)
* OM13 bit in OM1 register = 1 (XIN-XOUT pin)
* OCD2 bit in OCD register = 0 (XIN clock selected)
When the MCU enters wait mode while the CMO5 bit in the CMO register is 1 (XIN clock stops), if the XIN clock is
selected as the CPU clock when exiting wait mode, set the CMO06 bit to 1 (divide-by-8 mode) and the CM35 bit to
0.
However, if an externally generated clock is used as the XIN clock, do not set bits CM37 to CM36 to 11b (XIN
clock selected).

Set the PRCO bit in the PRCR register to 1 (write enabled) before rewriting the CM 3 register.
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CM30 bit (Wait Control Bit)

When the CM30 bitis set to 1 (MCU enters wait mode), the CPU clock stops (wait mode). Since the XIN clock
and the on-chip oscillator clock do not stop, the peripheral functions using these clocks continue operating. To
set the CM30 bit to 1, set the | flag to 0 (maskable interrupt disabled).

The MCU exits wait mode by areset or peripheral function interrupt. When the MCU exits wait mode by a
peripheral function interrupt, it resumes executing the instruction immediately after the instruction to set the
CM30 hit to 1.

When the MCU enters wait mode with the WAIT instruction, make sure to set the | flag to 1 (maskable interrupt
enabled). With this setting, interrupt handling is performed by the CPU when the MCU exits wait mode.
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9.2.4  Oscillation Stop Detection Register (OCD)
Address 000Ch

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol | — | — | — | — | OCD3 | OCD2 | OCD1 | OCDO

After Reset 0 0 0 0 0 1 0 0

Bit | Symbol Bit Name Function R/W

b0 | OCDO |Oscillation stop detection enable bit (6) [0: Oscillation stop detection function disabled (1) | RIW
1: Oscillation stop detection function enabled

bl OCD1 |Oscillation stop detection interrupt 0: Disabled ) R/W

enable bit 1: Enabled

b2 OCD2 |System clock select bit ) 0: XIN clock selected (6) R/W
1: On-chip oscillator clock selected (2)

b3 OCD3 |Clock monitor bit (4. 5) 0: XIN clock oscillates R
1: XIN clock stops

b4 — Reserved bits Set to 0. R/W

b5 —

b6 —

b7 —

Notes:

1. Set bits OCD1 to OCDO to 00b before the MCU enters stop mode, high-speed on-chip oscillator mode, or low-
speed on-chip oscillator mode (XIN clock stops).

2. Ifthe OCD2 bitis set to 1 (on-chip oscillator clock selected), the CM14 bit is set to 0 (low-speed on-chip oscillator
on).

3. The OCD?2 bit is automatically set to 1 (on-chip oscillator clock selected) if XIN clock oscillation stop is detected
while bits OCD1 to OCDO are set to 11b. If the OCD3 bit is set to 1 (XIN clock stops), the OCD2 bit remains
unchanged even when set to 0 (XIN clock selected).

4. The OCD3 bit is enabled when the OCDO bit is set to 1 (oscillation stop detection function enabled). In addition,
the OCD3 bit cannot be used to confirm whether the XIN clock oscillation is stable.

5. The OCD3 bit remains 0 (XIN clock oscillates) if bits OCD1 to OCDO are set to 00b.

6. Refer to Figure 9.8 Procedure for Switching to XIN Clock when XIN Clock Re-Oscillates after Oscillation
Stop is Detected for the switching procedure when the XIN clock re-oscillates after detecting oscillation stop.

Set the PRCO bit in the PRCR register to 1 (write enabled) before rewriting the OCD register.

9.25 High-Speed On-Chip Oscillator Control Register 7 (FRA7)
Address 0015h

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol] — [ — [ — [ — [ = [ = [ = [ — |
After Reset When shipping
Bit Function R/W
b7-b0 |32 MHz frequency correction data is stored. R

The frequency can be adjusted by transferring this value to the FRA3 register and by transferring the
correction value in the FRAG register to the FRAL register.
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9.2.6 High-Speed On-Chip Oscillator Control Register 0 (FRAOQ)
Address 0023h

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol| — | — | — | — | FRA0O3| — | FRAOL [ FRAOO |
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 FRAOO [High-speed on-chip oscillator enable bit  [0: High-speed on-chip oscillator off R/W

1: High-speed on-chip oscillator on
bl FRAO1 |High-speed on-chip oscillator select bit (1) |0: Low-speed on-chip oscillator selected (2) R/IW
1: High-speed on-chip oscillator selected (3)

b2 — Reserved bit Set to 0. R/W
b3 FRAO3 | fOCO128 clock select bit 0: fOCO-S divided by 128 selected R/W
1: fOCO-F divided by 128 selected

b4 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b5 —

b6 —

b7 —

Notes:

1. Change the FRAO1 bit in the following conditions.
* FRAOO = 1 (high-speed on-chip oscillator on)
* The CM14 bit in the CM1 register = 0 (low-speed on-chip oscillator on)

2. When setting the FRAO1 bit to 0 (low-speed on-chip oscillator selected), do not set the FRAOQO bit to 0 (high-
speed on-chip oscillator off) at the same time. Set the FRAQO bit to 0 after setting the FRAO1 bit to 0.

3. When setting the FRAO1 bit to 1 (high-speed on-chip oscillator selected) and stopping the low-speed on-chip
oscillator, wait for one or more cycles of the low-speed on-chip oscillator and then set the CM14 bit in the CM1
register to 1 (low-speed on-chip oscillator off).

Set the PRCO bit in the PRCR register to 1 (write enabled) before rewriting the FRAO register.

9.2.7 High-Speed On-Chip Oscillator Control Register 1 (FRA1)
Address 0024h

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol] — [ — [ — [ — [ = [ = [ = [ — |
After Reset When shipping
Bit Function R/W

b7-b0 |The frequency of the high-speed on-chip oscillator can be adjusted by setting as follows: R/W

40 MHz: FRA1 = value after reset, FRA3 = value after reset

36.864 MHz: Transfer the value in the FRA4 register to the FRAL register and the value in
the FRADS register to the FRA3 register.

32 MHz: Transfer the value in the FRAG register to the FRAL register and the value in
the FRATY register to the FRA3 register.

Set the PRCO hit in the PRCR register to 1 (write enabled) before rewriting the FRA 1 register.
Also, rewrite the FRA1 register when the FRAQO bit in the FRAO register is set 0 (high-speed on-chip oscillator
off).
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9.2.8 High-Speed On-Chip Oscillator Control Register 2 (FRA2)
Address 0025h

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol | — | — | — | — | — | FRA22 | FRA21 | FRA20 |
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 FRA20 [High-speed on-chip oscillator frequency |[Division selection R/W
bl FRA21 |[switching bit These bits select the division ratio for the high- | R/W
b2 FRA22 speed on-chip oscillator clock. R/W

b2 b1 b0

0 0 O: Divide-by-2 mode
0 0 1: Divide-by-3 mode
0 1 0: Divide-by-4 mode
0 1 1: Divide-by-5 mode
1 0 O: Divide-by-6 mode
10 1: Divide-by-7 mode
11 0O: Divide-by-8 mode
11 1: Divide-by-9 mode
b3 — Reserved bits Set to O. R/W
b4 —
b5 —
b6 —
b7 —

Set the PRCO bit in the PRCR register to 1 (write enabled) before rewriting the FRA2 register.
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9.2.9 High-Speed On-Chip Oscillator Control Register 4 (FRA4)
Address 0029h

Bit b7 b6 b5 b4 b3 b2 bl b0
symoolf — | — | — [ — | — | — | — [ — |
After Reset When shipping
Bit Function R/W
b7-b0 {36.864 MHz frequency correction data is stored. R

The frequency can be adjusted by transferring this value to the FRA1 register and by
transferring the correction value in the FRAS register to the FRA3 register.

9.2.10 High-Speed On-Chip Oscillator Control Register 5 (FRAS)
Address 002Ah

Bit b7 b6 b5 b4 b3 b2 bl b0
symholf — | — | — [ — | — | — | — [ — |
After Reset When shipping
Bit Function R/W
b7-b0 {36.864 MHz frequency correction data is stored. R

The frequency can be adjusted by transferring this value to the FRA3 register and by
transferring the correction value in the FRA4 register to the FRA1 register.

9.2.11 High-Speed On-Chip Oscillator Control Register 6 (FRA6)
Address 002Bh

Bit b7 b6 b5 b4 b3 b2 bl b0
Symolf — | — [ = | = | = [ = | = [ = |
After Reset When shipping
Bit Function R/W
b7-b0 |32 MHz frequency correction data is stored. R

The frequency can be adjusted by transferring this value to the FRA1 register and by
transferring the correction value in the FRA7 register to the FRA3 register.

9.2.12 High-Speed On-Chip Oscillator Control Register 3 (FRA3)
Address 002Fh

Bit b7 b6 b5 b4 b3 b2 bl b0
symholf — | — | — [ — | — | — [ — [ — |
After Reset When shipping
Bit Function R/W

b7-b0 |The frequency of the high-speed on-chip oscillator can be adjusted by setting as follows: R/W

40 MHz: FRA1 = value after reset, FRA3 = value after reset

36.864 MHz: Transfer the value in the FRA4 register to the FRA1 register and the value in
the FRADS register to the FRA3 register.

32 MHz: Transfer the value in the FRAG register to the FRAL register and the value in
the FRATY register to the FRA3 register.

Set the PRCO bit in the PRCR register to 1 (write enabled) before rewriting the FRA3 register.
Also, rewrite the FRA3 register when the FRAQO bit in the FRAO register is set 0 (high-speed on-chip oscillator
off).
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9.2.13 \Voltage Detect Register 2 (VCA2)
Address 0034h

Bit b7 b6 b5 b4 b3 b2 b1l bo
Symbol | VCA27 | VCA26 | VCA25 | — | — | — — VCA20
After Reset 0 0 0 0 0 0 0 0
The above applies when the LVDAS bit in the OFS register is set to 1.
After Reset 0 0 1 0 0 0 0 0

The above applies when the LVDAS bit in the OFS register is set to 0.

Bit Symbol Bit Name Function R/W
b0 VCA20 |Internal power low consumption 0: Low consumption disabled R/W
enable bit (1) 1: Low consumption enabled ()

bl — Reserved bits Setto 0. R/W

b2 —

b3 —

b4 —

b5 VCA25 |Voltage detection O enable bit (3) 0: Voltage detection 0 circuit disabled R/IW
1: Voltage detection O circuit enabled

b6 VCA26 |Voltage detection 1 enable bit (4) 0: Voltage detection 1 circuit disabled R/W
1: Voltage detection 1 circuit enabled

b7 VCA27 |Voltage detection 2 enable bit (5) 0: Voltage detection 2 circuit disabled R/W
1: Voltage detection 2 circuit enabled

Notes:

1. Use the VCA20 bit only when the MCU enters wait mode. To set the VCA20 bit, follow the procedure shown in
29.2.9 Reducing Internal Power Consumption Using VCA20 Bit.

2. When the VCAZ20 bit is set to 1 (low consumption enabled), do not set the CM10 bit in the CM1 register to 1 (stop
mode).

3. When writing to the VCA25 hit, set a value after reset.

4. To use the voltage detection 1 interrupt or the VW1C3 bit in the VWL1C register, set the VCA26 bit to 1.
After the VCA26 bit is set to 1 from 0, allow td(E-A) to elapse before the voltage detection 1 circuit starts
operation.

5. To use the voltage detection 2 interrupt or the VCA13 bit in the VCAL register, set the VCA27 bit to 1.
After the VCA27 bit is set to 1 from 0, allow td(E-A) to elapse before the voltage detection 2 circuit starts
operation.

Set the PRC3 bit in the PRCR register to 1 (write enabled) before rewriting the VCA2 register.
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The clocks generated by the clock generation circuits are described below.

9.3 XIN Clock

The XIN clock is supplied by the XIN clock oscillation circuit. This clock is used as the clock source for the CPU
and peripheral function clocks. The XIN clock oscillation circuit is configured by connecting a resonator between
pins XIN and XOUT. The XIN clock oscillation circuit includes an on-chip feedback resistor, which is
disconnected from the oscillation circuit in stop mode in order to reduce the amount of power consumed by the
chip. The XIN clock oscillation circuit may also be configured by feeding an externally generated clock to the
XOUT pin.

Figure 9.3 shows Examples of XIN Clock Connection Circuit.

During and after areset, the XIN clock stops.

After setting the CM13 hit in the CM1 register to 1 (XIN-XOUT pin), the XIN clock starts oscillating when the
CMO5 hit in the CMO register is set to O (XIN clock oscillates). After the XIN clock oscillation stabilizes, the XIN
clock is used as the CPU clock source when the OCD2 hit in the OCD register is set to 0 (XIN clock selected).
The power consumption can be reduced by setting the CMO05 bit in the CMO register to 1 (XIN clock stops) if the
OCD2 hit isset to 1 (on-chip oscillator clock selected).

When an externally generated clock isinput to the XOUT pin, the XIN clock does not stop even if the CMO05 hit is
set to 1. If necessary, use an external circuit to stop the clock.

In stop mode, all clocksincluding the XIN clock stop. Refer to 9.6 Power Control for details.

* When CMO5 bit in CMO register * When CMO5 bit in CMO register
is set to 0 (XIN clock oscillates) is set to 1 (XIN clock stops),
and CM13 bit in CM1 register is CM11 bit in CM1 register is set
setto 1 (XIN-XOUT pin) to 1 (internal feedback resistor

disabled), and the CM13 bit is
setto 1 (XIN-XOUT pin)

MCU MCU
(on-chip feedback resistor) (on-chip feedback resistor)
XIN XOUT XIN XOUT
Open
Rf ) @
Rd @
1l
1] Externally generated clock
lCIN lCOUT VCC J—|_|—|_|—|_r
— — VSS
Ceramic resonator external circuit External clock input circuit

Notes:
1. Insert a damping resistor if required. The resistance will vary depending on the oscillator and
the oscillation drive capacity settings. Use the values recommended by the oscillator manufacturer.
If the oscillator manufacturer's datasheet specifies that a feedback resistor be added to the chip
externally, insert a feedback resistor between XIN and XOUT following the instructions.
2. Insert a damping resistor if required to prevent an overshoot from occurring.
3. The oscillation amplitude of the XIN clock oscillation circuit is approximately 1.5 V.

Figure 9.3 Examples of XIN Clock Connection Circuit
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9.4 On-Chip Oscillator Clock

The on-chip oscillator clock is supplied by the on-chip oscillator (high-speed on-chip oscillator or low-speed on-
chip oscillator). This clock is selected by the FRAO1 bit in the FRAO register.

94.1 Low-Speed On-Chip Oscillator Clock

The clock generated by the low-speed on-chip oscillator is used as the clock source for the CPU clock,
peripheral function clock, fOCO, fOCO-S, and fOCO128.

After areset, the on-chip oscillator clock generated by the low-speed on-chip oscillator divided by 1 (no
division) is selected as the CPU clock.

If the XIN clock stops oscillating when bits OCD1 to OCDO in the OCD register are set to 11b, the low-speed
on-chip oscillator automatically starts operating and supplies the necessary clock for the MCU.

The frequency of the low-speed on-chip oscillator varies depending on the supply voltage and the operating
ambient temperature. Application products must be designed with sufficient margin to allow for frequency
changes.

9.4.2 High-Speed On-Chip Oscillator Clock

The clock generated by the high-speed on-chip oscillator is used as the clock source for the CPU clock,
peripheral function clock, fOCO, fOCO-F, fOCO40M, and fOCQO128.

After areset, the on-chip oscillator clock generated by the high-speed on-chip oscillator stops. Oscillation is
started by setting the FRAQO hit in the FRAO register to 1 (high-speed on-chip oscillator on).

Frequency correction datais stored in registers FRA4 to FRA7.

To adjust the frequency of the high-speed on-chip oscillator clock to 36.864 MHz, first transfer the correction
value in the FRA4 register to the FRAL register and the correction value in the FRAS register to the FRA3
register before using the values. This enables the setting errors of bit rates such as 9600 bps and 38400 bpsto be
0% when the serial interface is used in UART mode (refer to Tables 21.8 and 22.8 Bit Rate Setting Example
in UART Mode).

To adjust the frequency of the high-speed on-chip oscillator clock to 32 MHz, first transfer the correction value
in the FRAG register to the FRAL register and the correction value in the FRA7 register to the FRA3 register
before using the values.
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9.5 CPU Clock and Peripheral Function Clock

There are a CPU clock to operate the CPU and a peripheral function clock to operate the peripheral functions. Refer
to Figure 9.1 Clock Generation Circuit.

9.5.1 System Clock

The system clock is the clock source for the CPU and peripheral function clocks. The XIN clock or the on-chip
oscillator clock can be selected.

952 CPU Clock

The CPU clock is an operating clock for the CPU and the watchdog timer.

The system clock divided by 1 (no division), 2, 4, 8, or 16 is used as the CPU clock. Use the CM06 bit in the
CMO register and bits CM16 and CM 17 in the CM 1 register to select the value of the division.

After areset, the low-speed on-chip oscillator clock divided by 1 (no division) is used as the CPU clock.

When the MCU enters stop mode, the CM06 bit is set to 1 (divide-by-8 mode). To enter stop mode, set the
CM35 bit in the CM 3 register to 0 (settings of CM06 in CMO register and bits CM16 and CM17 in CM1
register enabled).

9.5.3 Peripheral Function Clock (f1, 2, f4, {8, and f32)

The peripheral function clock is an operating clock for the peripheral functions.

Thefi (i =1, 2, 4, 8, and 32) clock is generated by the system clock divided by i. It is used for timers RA, RB,
RC, RD, the seria interface, and the A/D converter.

If the MCU enters wait mode after the CM02 hit in the CMO register is set to 1 (peripheral function clock stops
in wait mode), the fi clock stops.

954 fOCO

fOCO isan operating clock for the periphera functions.

The frequency of fOCO is the frequency of the on-chip oscillator clock selected by the FRAOL bit in the FRAO
register.

For the high-speed on-chip oscillator, its frequency is the frequency divided by the divide ratio selected by bits
FRA20 to FRA22 in the FRAZ2 register. fOCO can be used for timer RA.

In wait mode, the fOCO clock does not stop.

955 fOCO40M

fOCO40M is used as the count source for timers RC and RD.

This clock is generated by the high-speed on-chip oscillator and supplied by setting the FRAQO bit to 1.
In wait mode, the fOCO40M clock does not stop.

This clock can be used with supply voltage VCC =2.7t0 5.5 V.

9.5.6 fOCO-F

fOCO-F is used as the count source for timers RC, RD and the A/D converter.

fOCO-F isaclock generated by the high-speed on-chip oscillator and divided by i (i=2,3,4,5,6, 7, 8,and 9;
divide ratio selected by the FRAZ2 register). This clock is supplied by setting the FRAOO bit to 1.

In wait mode, the fOCO-F clock does not stop.
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9.5.7 fOCO-S

fOCO-Sis an operating clock for the voltage detection circuit.

This clock is generated by the low-speed on-chip oscillator and supplied by setting the CM 14 bit to O (low-
speed on-chip oscillator on).

In wait mode, the fOCO-S clock does not stop.

9.5.8 fOCO128

fOCO128 is aclock generated by dividing fOCO-S or fOCO-F by 128. When the FRA03 hit is set to 0, fOCO-
Sdivided by 128 is selected. When this bit is set to 1, fOCO-F divided by 128 is selected.

fOCO128 is configured as the capture signal used in the TRCGRA register for timer RC and timer RDO for
timer RD.

959 fOCO-WDT

fOCO-WDT is an operating clock for the watchdog timer.

This clock is generated by the low-speed on-chip oscillator for the watchdog timer and supplied by setting the
CSPRO hit in the CSPR register to 1 (count source protect mode enabled).

In count source protection mode for the watchdog timer, the fOCO-WDT clock does not stop.
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9.6 Power Control

There are three power control modes. All modes other than wait mode and stop mode are referred to as standard
operating mode.

9.6.1 Standard Operating Mode

Standard operating mode is further separated into three modes.

In standard operating mode, the CPU and peripheral function clocks are supplied to operate the CPU and the
peripheral functions. Power consumption control is enabled by controlling the CPU clock frequency. The
higher the CPU clock frequency, the more processing power increases. The lower the CPU clock frequency, the
more power consumption decreases. If unnecessary oscillator circuits stop, power consumption is further
reduced.

Before the clock sources for the CPU clock can be switched over, the new clock source needs to be oscillating
and stable. Allow sufficient wait time in a program until oscillation stabilizes before switching the clock.

Table 9.2 Settings and Modes of Clock Associated Bits
OC.:D CM1 Register CMO Register FRAO Register
Register
Modes CML7C
OCD2 M16, CM14 CM13 CMO06 CMO05 FRAO1 | FRAOO

High-speed No division 0 00b - 1 0 0 - -
clockmode | pivide-by-2 0 01lb - 1 0 0 - -

Divide-by-4 0 10b - 1 0 0 - -

Divide-by-8 0 - - 1 1 0 - -

Divide-by-16 0 11b - 1 0 0 - -
High-speed No division 1 00b - - 0 1 1
on-chip Divide-by-2 1 01b - - 0 - 1 1
oscillator Divide-by-4 1 10b - - 0 - 1 1
mode Divide-by-8 1 - - - 1 - 1 1

Divide-by-16 1 11b - - 0 - 1 1
Low-speed No division 1 00b 0 - 0 - 0 -
on-chip Divide-by-2 1 01b 0 - 0 - 0 -
oscillator Divide-by-4 1 10b 0 - 0 - 0 -
mode Divide-by-8 1 _ 0 - 1 _ 0 -

Divide-by-16 1 11b 0 - 0 - 0 -
—: Indicates that either 0 or 1 can be set.
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9.6.1.1 High-Speed Clock Mode

The XIN clock divided by 1 (no division), 2, 4, 8, or 16 is used as the CPU clock. If the CM14 bit isset to O
(low-speed on-chip oscillator on) or the FRAQO bit in the FRAO register is set to 1 (high-speed on-chip
oscillator on), fOCO can be used for timer RA.

Also, if the FRAQO bit is set to 1, fOCO40M can be used for timer RC and timer RD.

If the CM 14 hit is set to O (low-speed on-chip oscillator on), fOCO-S can be used for the voltage detection
circuit.

9.6.1.2 High-Speed On-Chip Oscillator Mode

The high-speed on-chip oscillator is used as the on-chip oscillator clock when the FRAQO bit in the FRAO
register is set to 1 (high-speed on-chip oscillator on) and the FRAO1 bit in the FRAO register is set to 1. The on-
chip oscillator divided by 1 (no division), 2, 4, 8, or 16 is used as the CPU clock. If the FRAQO bit is set to 1,
fOCO40M can be used for timer RC and timer RD.

Also, if the CM 14 bit is set to O (low-speed on-chip oscillator on), fOCO-S can be used for the voltage detection
circuit.

9.6.1.3 Low-Speed On-Chip Oscillator Mode

If the CM 14 bit in the CM1 register is set to 0 (low-speed on-chip oscillator on) and the FRAO1 hit in the FRAO
register is set to O, the low-speed on-chip oscillator is used as the on-chip oscillator clock. At thistime, the on-
chip oscillator clock divided by 1 (no division), 2, 4, 8 or 16 is used as the CPU clock. The on-chip oscillator
clock is also the clock source for the peripheral function clocks. If the FRAQO bit is set to 1, fOCO40M can be
used for timer RC and timer RD.

Also, if the CM 14 bit is set to O (low-speed on-chip oscillator on), fOCO-S can be used for the voltage detection
circuit.

In this mode, low consumption operation is enabled by stopping the XIN clock and the high-speed on-chip
oscillator, and by setting the FMR27 bit in the FMR2 register to 1 (low-current-consumption read mode
enabled). When the CPU clock is set to the low-speed on-chip oscillator clock divided by 4, 8, or 16, low-
current-consumption read mode can be used. After setting the divide ratio of the CPU clock, set the FMR27 bit
to 1.

To enter wait mode from low-speed clock mode, lower consumption current in wait mode is enabled by setting
the VCAZ20 bit in the VCA2 register to 1 (internal power low consumption enabled).

To reduce the power consumption, refer to 29. Reducing Power Consumption.
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9.6.2 Wait Mode

Since the CPU clock stopsin wait mode, the CPU operating with the CPU clock and the watchdog timer when
count source protection modeis disabled stop. Since the XIN clock and on-chip oscillator clock do not stop, the
peripheral functions using these clocks continue operating.

9.6.2.1  Peripheral Function Clock Stop Function

If the CMO02 hit is set to 1 (peripheral function clock stopsin wait mode), the f1, f2, f4, 8, and f32 clocks stop
in wait mode. This reduces power consumption.

9.6.2.2 Entering Wait Mode

The MCU enters wait mode by executing the WAIT instruction or setting the CM30 bit in the CM3 register to 1
(MCU enters wait mode).

When the OCD2 hit in the OCD register is set to 1 (on-chip oscillator selected as system clock), set the OCD1
bit in the OCD register to 0 (oscillation stop detection interrupt disabled) before executing the WAIT
instruction or setting the CM 30 bit in the CM 3 register to 1(MCU enters wait mode).

If the MCU enters wait mode while the OCD1 bit is set to 1 (oscillation stop detection interrupt enabled),
current consumption is not reduced because the CPU clock does not stop.

When entering wait mode, set the FMROL bit in the FMRO register to 0 (CPU rewrite mode disabled) and the
FMR27 bit to 0 (low-current-consumption read mode disabled) before entering the mode.

Do not enter wait mode while the FMRO1 bit is 1 (CPU rewrite mode enabled) or the FMR27 bit is 1
(lowcurrent-consumption read mode enabled).

To enter wait mode by setting the CM30 bit to 1, set the | flag to 0 (maskable interrupt disabled). To enter wait
mode using the WAIT instruction, set the | flag to 1 (maskable interrupt enabled).

9.6.2.3 Reducing Internal Power Using VCAZ20 Bit

When the MCU enters wait mode using low-speed clock mode or low-speed on-chip oscillator mode, internal
power consumption can be reduced using the VCAZ20 bit in the VCA?2 register. To enable internal power
consumption using the VCAZ20 bit, follow the procedure shown in 29.2.9 Reducing Internal Power
Consumption Using VCA20 Bit.

9.6.2.4  Pin Status in Wait Mode
The 1/O port retains the status immediately before the MCU enters wait mode.
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9.6.2.5  Exiting Wait Mode

The MCU exits wait mode by areset or peripheral function interrupt.

The peripheral function interrupts are affected by the CMO02 bit. When the CMO02 bit is set to O (peripheral
function clock does not stop in wait mode), the peripheral function interrupts other than A/D conversion
interrupts can be used to exit wait mode. When the CM02 bit is set to 1 (peripheral function clock stopsin wait
mode), the peripheral functions using the peripheral function clock stop and the peripheral functions operating
with external signals or the on-chip oscillator clock can be used to exit wait mode.

Table 9.3 lists Interrupts to Exit Wait Mode and Usage Conditions.

Table 9.3 Interrupts to Exit Wait Mode and Usage Conditions
Interrupt CM02 =0 CM02 =1

Serial interface interrupt Usable when operating with internal | Usable when operating with external
or external clock clock

Synchronous serial Usable in all modes (Do not use)

communication unit interrupt

Key input interrupt Usable Usable

A/D conversion interrupt (Do not enter wait mode during A/D | (Do not enter wait mode during A/D
conversion) conversion)

Timer RA interrupt Usable in all modes Usable if there is no filter in event

counter mode.

Usable by selecting fOCO as count
source.

Timer RB interrupt Usable in all modes Usable by selecting fOCO as timer
RA count source and timer RA
underflow as timer RB count source

Timer RC interrupt Usable in all modes (Do not use)

Timer RD interrupt Usable in all modes Usable by selecting fOCO40M as
count source

INT interrupt Usable Usable (INTO to INT1, INT3 can be
used if there is no filter.)

Voltage monitor 1 interrupt Usable Usable

Voltage monitor 2 interrupt Usable Usable

Oscillation stop detection Usable (Do not use)

interrupt
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9.6.2.6  Exiting Wait Mode after CM30 Bit in CM3 Register is Set to 1 (MCU

Enters Wait Mode)

Figure 9.4 shows the Time from Wait Mode to First Instruction Execution following Exit after CM 30 Bit in

CM3 Register is Set to 1 (MCU Enters Wait Mode).

To use a periphera function interrupt to exit wait mode, set up the following before setting the CM30 bit to 1.

(1) Setthel flagto 0 (maskableinterrupt disabled).

(2) Set the interrupt priority level in bits ILVL2 to ILVLO in the interrupt control registers of the peripheral
function interrupts to be used for exiting wait mode. Set bits ILVL2 to ILVLO of the peripheral function
interrupts that are not to be used for exiting wait mode to 000b (interrupt disabled).

(3) Operate the peripheral function to be used for exiting wait mode.

When the MCU exits by a peripheral function interrupt, the time (number of cycles) between interrupt request
generation and interrupt routine execution is determined by the settings of the FMSTP bit in the FMRO register
and the VCA20 bit in the VCAZ2 register, as shown in Figure 9.4.

The clock set by bits CM 35, CM 36, and CM37 in the CM3 register is used as the CPU clock when the MCU
exits wait mode by a peripheral function interrupt. At this time, the CM06 bit in the CMO register and bits
CM16 and CM17 in the CM 1 register automatically change.

FMRO Register VCA2 Register ) . ) .
Internal Power Time until Time until
Stabilization Time Flash Memory CPU Clock Remarks
TO Activati T1 S ly (T2
FMSTP Bit VCAZ20 Bit (10) ctivation (T1) upply (T2)
0
(internal power Ops
0 low consumption dlsabled) Period of sys[em clock .
(flash memory x 1 cycle + 60 ps Penoxd gfc(;,lslgsclock
operates) 1 (max.) The total of TO to
(internal power 100 ps (max.) T2 is the time
low consumption enabled) from wait mode to
first instruction
: 0 execution
(internal power Ops following exit.
1 low consumption disabled "
(flash memory Period gflsgstem clock Same as above
ycle
stops) 1
(internal power 100 ps (max.)
low consumption enabled)
P TO ol T1 ol T2 o
. Internal power Flash memory CPU clock
Wait mode I L
stabilization time activation sequence restart sequence
A 100 ps (max.)
Interrupt request generation
Figure 9.4 Time from Wait Mode to First Instruction Execution following Exit after CM30 Bit in
CM3 Register is Set to 1 (MCU Enters Wait Mode)
RO1UH0252EJ0110 Rev.1.10 RENESANAS Page 123 of 651

Jan 31, 2014



R8C/33G Group, R8C/33H Group

9.6.2.7

Exiting Wait Mode after WAIT Instruction is Executed

Figure 9.5 shows the Time from Wait Mode to Interrupt Routine Execution after WAIT instruction is Executed.
To use a peripheral function interrupt to exit wait mode, set up the following before executing the WAIT
instruction.

(1) Set the interrupt priority level in bits ILVL2 to ILVLO of the peripheral function interrupts to be used for
exiting stop mode. Set bits ILVL2 to ILVLO of the peripheral function interrupts that are not to be used for
exiting stop mode to 000b (interrupt disabled).

(2) Setthel flagto 1.

(3) Operate the peripheral function to be used for exiting stop mode.

When the MCU exits by a peripheral function interrupt, the time (number of cycles) between interrupt request
generation and interrupt routine execution is determined by the settings of the FMSTP bit in the FMRO register
and the VCA20 bit in the VCAZ2 register, as shown in Figure 9.5.

The clock set by bits CM 35, CM 36, and CM 37 in the CM3 register is used as the CPU clock when the MCU
exits wait mode by a peripheral function interrupt. At this time, the CM06 bit in the CMO register and bits

9. Clock Generation Circuit

CM16 and CM17 in the CM 1 register automatically change.

FMRO Register

VCA2 Register

(internal power

low consumption enabled)

100 ps (max.)

Internal Power Time until Time until Time for
Stabilization Time Flash Memory CPU Clock Interrupt Remarks

TO Activation (T1 Supply (T2 Sequence (T3

FMSTP Bit VCAZ20 Bit (T0) (T pply (T2) q ™)
0
(internal power 0 us
0 low consumption disabled) Period of system clock . .
Period of CPU clock | Period of CPU clock
(flash memory x 1 cycle + 60 us x 2 cycles x 20 cycles

operates) 1 (max.)

1

0
(internal power

low consumption disabled

0 us

Period of system clock

Same as above

Same as above

The total of TO

to T3 is the time
from wait mode to
interrupt routine
execution.

(flash memory
stops) 1 x 1 cycle
(internal power 100 ps (max.)
low consumption enabled)
P TO ol Tl o T2 o T3 N
Wait mode Intgr_nal_pov\{er I_:Ias_h memory CPU clock Interrupt sequence
stabilization time activation sequence restart sequence
A 100 ps (max.)
Interrupt request generation
Figure 9.5 Time from Wait Mode to Interrupt Routine Execution after WAIT instruction is

Executed
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9.6.3  Stop Mode

Since all oscillator circuits except fOCO-WDT stop in stop mode, the CPU and peripheral function clocks stop
and the CPU and the peripheral functions operating with these clocks also stop. The least power required to
operate the MCU isin stop mode. If the voltage applied to the VCC pin is VRAM or more, the contents of
internal RAM is retained.

The peripheral functions clocked by external signals continue operating.

Table 9.4 lists Interrupts to Exit Stop Mode and Usage Conditions.

Table 9.4 Interrupts to Exit Stop Mode and Usage Conditions

Interrupt Usage Conditions
Key input interrupt Usable
INTO to INTZL, INT3 Usable if there is no filter
interrupt
Timer RA interrupt Usable if there is no filter when external pulse is counted in event counter
mode
Serial interface interrupt | When external clock selected
Voltage monitor 1 interrupt | Usable in digital filter disabled mode (VW1C1 bit in VWL1C register is setto 1)
Voltage monitor 2 interrupt | Usable in digital filter disabled mode (VW2C1 bit in VW2C register is set to 1)

9.6.3.1 Entering Stop Mode

The MCU enters stop mode when the CM 10 bit in the CM 1 register is set to 1 (all clocks stop). At the same

time, the CM06 bit in the CMO register is set to 1 (divide-by-8 mode).

To use stop mode, set the following before the MCU enters stop mode:

* Bits OCD1 to OCDO in the OCD register = 00b

* CM35 bit in CM3 register = 0 (settings of CMO06 bit in CMO register and bits CM16 and CM17 in CM1
register enabled)

Enter stop mode after setting the FMR27 bit to O (low-current-consumption read mode disabled). Do not enter

stop mode while the FMR27 bit is 1 (low-current-consumption read mode enabled).

9.6.3.2 Pin Status in Stop Mode

The /O port retains the status immediately before the MCU enters stop mode.
However, when the CM 13 bit in the CM 1 register is set to 1 (XIN-XOUT pin), pins XIN (P4_6) and XOUT
(P4_7) are set to high impedance.
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9.6.3.3

Exiting Stop Mode

The MCU exits stop mode by areset or periphera function interrupt.
Figure 9.6 shows the Time from Stop Mode to Interrupt Routine Execution.
To use a periphera function interrupt to exit stop mode, set up the following before setting the CM 10 bit to 1.
(1) Set the interrupt priority level in bits ILVL2 to ILVLO of the peripheral function interrupts to be used for
exiting stop mode. Set bits ILVL2 to ILVLO of the peripheral function interrupts that are not to be used for
exiting stop mode to 000b (interrupt disabled).

(2) Setthel flagto 1.

(3) Operate the peripheral function to be used for exiting stop mode.
When the MCU exits stop mode by a peripheral function interrupt, the interrupt sequence is executed when
an interrupt request is generated and the CPU clock supply starts.

The clock used immediately before stop mode divided by 8 is used as the CPU clock when the MCU exits stop
mode by a peripheral function interrupt. To enter stop mode, set the CM 35 bit in the CM 3 register to 0 (settings
of CMO06 bit in CMO register and bits CM 16 and CM17 in CM1 register enabled)

FMRO Register

(flash memory operates)

100 ps (max.)

x 1 cycle + 60 ps
(max.)

x 2 cycles

Internal Power Time until Time until Time for
e " Flash Memory CPU Clock Interrupt Remarks
Stabilization Time (T0) o
i Activation (T2) Supply (T3) Sequence (T4)
FMSTP Bit
Period of system clock - .
0 Period of CPU clock | Period of CPU clock | The total of TO

x 20 cycles

1
(flash memory stops)

100 ps (max.)

Period of system clock
x 1 cycle

Same as above

Same as above

to T4 is the time
from wait mode to
interrupt routine
execution.

TO

T1

T2

T3

T4

A

<
<

»
L gl

Internal power

Stop mode stabilization time

Oscillation time of CPU clock
source used immediately

before stop mode

Flash memory
activation sequence

CPU clock
restart sequence

Interrupt sequence

A 100 ms (max.)
Interrupt request generation

Figure 9.6

Time from Stop Mode to Interrupt Routine Execution
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Figure 9.7 shows the State Transitionsin Power Control Mode.

State Transitions in Power Control Mode

‘ Reset ’

/— Standard operating mode \
Low-speed on-chip oscillator mode
CM14 =0
ocb2=1
CM14 =0 FRAO1 =0
ocb2=1
FRAO1 =0
FRAOQO = 1
FRAOL =1
High-speed clock mode
CMO05 =0
CM13=1
0oCD2=0
CM14 =0
FRAO1 =0
ocD2=1
FRAOQO = 1
FRAOL =1 v
CMO5 =0
CM13=1
0oCcD2=0 . ) .
High-speed on-chip oscillator mode
ocb2=1
FRAO0O = 1
FRAOL = 1
Interrupt WAIT instruction Interrupt CM10=1
CPU operation stops All oscillators stop
(except fOCO-WDT)
CMO5: Bits in CMO register
CM13, CM14: Bits in CML1 register
OCD2: Bit in OCD register
FRAOO0, FRAO1: Bits in FRAO register
Figure 9.7 State Transitions in Power Control Mode
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9.7 Oscillation Stop Detection Function

The oscillation stop detection function detects the stop of the XIN clock oscillating circuit.
The oscillation stop detection function can be enabled and disabled by the OCDO bit in the OCD register.
Table 9.5 lists the Specifications of Oscillation Stop Detection Function.

When the XIN clock is the CPU clock source and bits OCD1 to OCDO are set to 11b, the MCU is placed in the
following state if the XIN clock stops.

* OCD2 hit in OCD register = 1 (on-chip oscillator clock selected)

* OCD3 hit in OCD register = 1 (XIN clock stops)

* CM14 bit in CM1 register = 0 (low-speed on-chip oscillator oscillates)
* Oscillation stop detection interrupt request is generated

Table 9.5 Specifications of Oscillation Stop Detection Function
Item Specification

Oscillation stop detection clock and f(XIN) > 2 MHz

frequency bandwidth

Enabled condition for oscillation stop Bits OCD1 to OCDO set to 11b

detection function

Operation at oscillation stop detection Oscillation stop detection interrupt generated
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9.7.1 How to Use Oscillation Stop Detection Function

* The oscillation stop detection interrupt shares a vector with the voltage monitor 1 interrupt, the voltage
monitor 2 interrupt, and the watchdog timer interrupt. To use the oscillation stop detection interrupt and
watchdog timer interrupt, the interrupt source needs to be determined.

Table 9.6 lists the Determination of Interrupt Sources for Oscillation Stop Detection, Watchdog Timer,
Voltage Monitor 1, or Voltage Monitor 2 Interrupt. Figure 9.9 shows an Example of Determining Interrupt
Sources for Oscillation Stop Detection, Watchdog Timer, Voltage Monitor 1, or Voltage Monitor 2 Interrupt.

* When the XIN clock restarts after oscillation stop, switch the XIN clock to the clock source for the CPU clock
and the periphera functions by a program.
Figure 9.8 shows the Procedure for Switching to XIN Clock when XIN Clock Re-Oscillates after Oscillation
Stop is Detected.

* To enter wait mode while the oscillation stop detection function is used, set the CM02 bit to O (peripheral
function clock does not stop in wait mode).

* Since the oscillation stop detection function is a function for cases where the XIN clock is stopped by an
external cause, set bits OCD1 to OCDO to 00b to stop or start the XIN clock by aprogram (select stop mode or
change the CM 05 hit).

* This function cannot be used when the XIN clock frequency is below 2 MHz. In this case, set bits OCDL1 to
OCDO to 00b.

* To use the low-speed on-chip oscillator clock as the clock source for the CPU clock and the peripheral

functions after detecting the oscillation stop, set the FRAO1 bit in the FRAO register to 0 (low-speed on-chip
oscillator selected) and bits OCD1 to OCDO to 11b.
To use the high-speed on-chip oscillator clock as the clock source for the CPU clock and the peripheral
functions after detecting the oscillation stop, first set the FRAQO bit to 1 (high-speed on-chip oscillator
oscillates) and the FRAO1 hit to 1 (high-speed on-chip oscillator selected). Then set bits OCD1 to OCDO to
11b.
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Table 9.6 Determination of Interrupt Sources for Oscillation Stop Detection, Watchdog Timer,
Voltage Monitor 1, or Voltage Monitor 2 Interrupt

Generated Interrupt Source Bit Indicating Interrupt Source

Oscillation stop detection (a) OCD3 hit in OCD register =1

((a) or (b)) (b) OCD1 to OCDO bits in OCD register = 11b and OCD2 bit =1
Watchdog timer VW2C3 bit in VW2C register = 1

Voltage monitor 1 VW1C2 bit in VW1C register = 1

Voltage monitor 2 VW2C2 bit in VW2C register = 1

( Switch to XIN clock )

Check several times
whether OCD3 bit is set to 0
XIN clock oscillates

NO

Set bits OCD1 to OCDO to 00b

Set OCD2 bit to 0
(XIN clock selected)

=

OCD3 to OCDO: Bits in OCD register

Figure 9.8 Procedure for Switching to XIN Clock when XIN Clock Re-Oscillates after Oscillation
Stop is Detected
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Determination of
Interrupt sources

¢

NO

OoCD3=17?
(XIN clock stops)

YES

(oscillation stop detection
interrupt enabled) and OCD2 = 1
(on-chip oscillator clock
selected as system clock)?

Set OCD1 bitto 0
(oscillation stop detection
interrupt disabled) ®

To oscillation stop detection
interrupt routine

Note:

OCD1 to OCD3: Bits in OCD register
VW2C2, VW2C3: Bits in VW2C register

VW2C3 =1?
(watchdog timer underflow)

YES

NO

VW2C2 = 1?
(Vdet2 passed)

To watchdog timer
interrupt routine

C

) (

To voltage monitor 2
interrupt routine

To voltage monitor 1
interrupt routine

) ( )

1. This disables multiple oscillation stop detection interrupts.

Figure 9.9

Timer, Voltage Monitor 1, or Voltage Monitor 2 Interrupt

Example of Determining Interrupt Sources for Oscillation Stop Detection, Watchdog
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9.8 Notes on Clock Generation Circuit

9.8.1 Stop Mode

To enter stop mode, set the FMROL1 bit in the FMRO register to 0 (CPU rewrite mode disabled) and then the
CM10 bit in the CM1 register to 1 (stop mode). An instruction queue pre-reads 4 bytes from the instruction
which sets the CM 10 bit to 1 (stop mode) and the program stops.

Insert at least four NOP instructions following the IMPB instruction after the instruction which sets the CM10
bit to 1.

e Program example to enter stop mode

BCLR 1,FMRO ; CPU rewrite mode disabled
BCLR 7,FMR2 ; Low-current-consumption read mode disabled
BSET 0,PRCR ; Writing to CM 1 register enabled
FSET I ; Interrupt enabled
BSET 0,CM1 ; Stop mode
JMPB LABEL_001

LABEL_001:
NOP
NOP
NOP
NOP

9.8.2 Wait Mode

When entering wait mode, set the FMRO1 bit in the FMRO register to 0 (CPU rewrite mode disabled) and the
FMR27 bit to O (low-current-consumption read mode disabled) before entering the mode. Do not enter wait
mode while the FMRO1 hit is 1 (CPU rewrite mode enabled) or the FMR27 bit is 1 (low-current-consumption
read mode enabled).

To enter wait mode by setting the CM 30 bit to 1, set the | flag to 0 (maskable interrupt disabled).

To enter wait mode using the WAIT instruction, set the | flag to 1 (maskable interrupt enabled). An instruction
gueue pre-reads 4 bytes from the instruction to set the CM30 bit to 1 (MCU enters wait mode) or the WAIT
instruction, and then the program stops. Insert at least four NOP instructions after the instruction to set the
CM30 bit to 1 (MCU enters wait mode) or the WAIT instruction.

¢ Program example to execute the WAIT instruction

BCLR 1,FMRO ; CPU rewrite mode disabled
BCLR 7,FMR2 ; Low-current-consumption read mode disabled
FSET I ; Interrupt enabled
WAIT ; Wait mode
NOP
NOP
NOP
NOP
¢ Program example to execute the instruction to set the CM30 bit to 1

BCLR 1, FMRO ; CPU rewrite mode disabled
BCLR 7, FMR2 ; Low-current-consumption read mode disabled
BSET 0, PRCR ; Writing to CM 3 register enabled
FCLR I ; Interrupt disabled
BSET 0, CM3 ; Wait mode
NOP
NOP
NOP
NOP
BCLR 0, PRCR ; Writing to CM 3 register disabled
FSET I ; Interrupt enabled
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9.8.3 Reducing Internal Power Using VCA20 Bit

Set the VCA20 bit to 1 in low-speed clock mode or low-speed on-chip oscillator mode before entering wait
mode.

To enter wait mode by setting the CM 30 bit in the CM 3 register to 1 (MCU enters wait mode), follow the
procedure shown in Figure 9.1 to set the procedure for reducing internal power consumption using the VCA20
bit.

To enter wait mode by executing WAIT instruction, follow the procedure shown in Figure 9.2 to set the
procedure for reducing internal power consumption using the VCAZ20 bit.

9.84 Oscillation Stop Detection Function

Since the oscillation stop detection function cannot be used if the XIN clock frequency is below 2 MHz, set bits
OCD1 to OCDO to 00b. In addition, the OCD3 bit cannot be used to confirm whether the XIN clock oscillation
isstable.

9.8.5 Oscillation Circuit Constants
Consult the oscillator manufacturer to determine the optimal oscillation circuit constants for the user system.
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10. Protection

The protection function protects important registers from being easily overwritten if a program runs out of control.
The registers protected by the PRCR register are asfollows:

* Registers protected by PRCO bit: Registers CM0, CM1, CM3, OCD, FRAOQ, FRA1, FRA2, and FRA3

* Registers protected by PRC1 bit: Registers PMO and PM 1

* Registers protected by PRC2 hit: PDO register

* Registers protected by PRC3 hit: Registers OCVREFCR, VCA2, VDI1LS, VWO0C, VW1C, and VW2C

10.1 Register

10.1.1 Protect Register (PRCR)
Address 000Ah

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol | — | — | — | — PRC3 | PRC2 | PRC1 | PRCO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 PRCO [Protect hit 0 Enables writing to registers CM0, CM1, CM3, OCD, FRAO, R/W

FRA1, FRA2, and FRA3.
0: Write disabled

1: Write enabled ()

bl PRC1 [Protect bit 1 Enables writing to registers PMO and PM1. R/W
0: Write disabled

1: Write enabled ()
b2 PRC2 (Protect hit 2 Enables writing to the PDO register. R/W
0