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11.

12.

Notice

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

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

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

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

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

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

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

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

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

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

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

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

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

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

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

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

owned subsidiaries.

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




General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes

on the products covered by this manual, refer to the relevant sections of the manual. If the descriptions under
General Precautions in the Handling of MPU/MCU Products and in the body of the manual differ from each
other, the description in the body of the manual takes precedence.

1.

Handling of Unused Pins

Handle unused pins in accord 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 LS|, 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.

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.

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 LS| is not guaranteed if they are
accessed.

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.

Differences between Products

Before changing from one product to another, i.e. to one with a different part number, confirm
that the change will not lead to problems.

— The characteristics of MPU/MCU in the same group but having different part numbers may
differ because of the differences in internal memory capacity and layout pattern. When
changing to products of different part numbers, implement a system-evaluation test for
each of the products.




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/3IM 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/3JM Group R01DS0128EJ0100
Datasheet
User’'s manual: |Hardware specifications (pin assignments, memory R8C/3JM Group This User’s manual
Hardware maps, peripheral function specifications, electrical User’s Manual:
characteristics, timing charts) and operation Hardware
description

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 Web
application examples site.

Sample programs

Information on writing programs in assembly language
and C

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




Table of Contents

Yo o= o LT = 1= =Y o - U SEE B-1
1. OVEBIVIBW .t e ettt e oottt ettt e a2 e o444 oMk a b ettt e et e e e e e e e e e o e aaa bbb bbseeeeeeaaaeeesasaanbeeeeaeaeeeesaannnees 1
11 LS (= TSP 1
111 F N o] o 1= o] o ST 1
1.1.2 S0 T= ol o [ 1SS 2

12 [ 0o [§ ot I OO SOPU RV PTPRTURUPTOPPROPIN 4
13 (2] Fo e g BT o = o E TS URURURORPROIN 5
14 LI NSS T 0] 101 o | SRS 6
15 PN FUNCLIONS ...ttt ettt h it bt b e bt bt s b e ke b s e e s e s e eb e e bt sbeeb e s b see e e e e e e ene 9
2. Central Processing UNit (CPU) .......ooiiiiiiiiiie ittt ettt e e ane s 11
21 Data Registers (RO, R1, R2, BN R3) ....c.covviiiiiiriiiiiiise ettt 12
22 Address REQIStErS (AD @NU AL) ..ottt ettt et bbb e 12
2.3 Frame Base REJISLEr (FB) ....oii ittt sttt st enennesnesnenee e s 12
24 Interrupt Table REGISIEr (INTB) ...ttt bbb et sb b e e eas 12
25 Program COUNLES (PC) ......ceieirieiriierieesteeste sttt eb ettt bbbt bt bttt e 12
2.6 User Stack Pointer (USP) and Interrupt Stack POINtEr (ISP) ....c.vcveveenere e 12
2.7 StatiC BASE REGISIEN (SB) ...ceiiiieeieitiiti ettt ettt st b et ae b e b e et et nae s aesae e e e 12
28 FIag REGISIEr (FLG) vttt bbbttt st b et b ettt 12
28.1 (@ = - I (4 T SO PSN 12
2.8.2 (D= o 0o L o () OSSR 12
2.8.3 A= (o} o =" N (74 LSOO OPTTPPPRR 12
284 Lo ol =T I () S 12
285 Register Bank SEIECt FIag (B) .....cooreiiriirieieieeieeeie ettt sbe e s e s se e e 12
2.8.6 OVEITIOW FIBG (O) .ottt b et b et b et b e sn et sn e b s snene s 12
2.8.7 INterrupt ENDIE FIAQ (1) vveoveeeeee ettt sttt et st st e sae et e en e s e e nnesnnennennean 13
2.8.8 Stack POIiNter SEIECE FIAQ () ..ottt et s sb e e 13
289 Processor Interrupt Priority LEVE] (IPL) ..ottt 13
2SI (O B === Y=o I 2 PSR ST 13

3. Y =70 0 o] Y PP TP URPPPPPPI 14
31 RBCIBIM GIOUD .euvvireetireetisieiesiesesteseseesessesessesessassssessssessesessesesesestesessesessesestenestenessensssensssenessensssenenseness 14
4. Special FUNCION REGISIEIS (SFRS) ..oooiiiiiiiiiiiieit e 15
5. ST I S TP O PP P PP PPPTTRR 27
51 L [ S 29
511 Processor Mode RegiSter O (PMO) ......oceei ettt a e st e st a et ena e s 29
512 Reset Source Determination Register (RSTFR) ..o 29
51.3 Option Function Select REGISIEr (OFS) ...ovcveieiie ettt e see e e 30
514 Option Function Select REGISLEr 2 (OFS2) ....ocvicieieiieeieseesesieee s e ste e e e st e e nassresnae e eaesreens 31

5.2 L FE 0 T (=T TS 32
521 When POWer SUPPIY 1S SEADIE .....cuveeeeeeeeee et st er e sne s 32
522 1= @ o OSSR 32

53 oY @ g (== o o o 34
54 VOoltage MONITOr O RESEL .....ocveiiiieiiceeee et ae st e e e e e e e e e eseesesaeseeneenseneennnnens 35
55 ALY (0T (o I T 0= g (= S 36
5.6 RS0 LAY TSl (= 36



5.7 Cold Start-Up/Warm Start-Up Determination FUNCLION ........cccooveiverinenereseseiesesee e s se e 37
5.8 Reset Source Determination FUNCLION ..........coiiiiiiiieicecncne e s e s s 37
6. VOltage DELECLION CIFCUIL ....cciiitiiiiieeiitiieee et ee ettt et e e sttt e e s sttt e e e s s sbbe e e e e s aabbbeeeesanbeeeeesanns 38
6.1 L@ VT ST 38
6.2 0 [ S 42
6.2.1 Voltage Monitor Circuit/Comparator A Control Register (CMPA) ......ooovcieiieeeceee e 42
6.2.2 Voltage Monitor Circuit Edge Select RegiSter (VCAC) ...ttt 43
6.2.3 Voltage DeteCt REGISIEr 1 (VCAL) .oooiceceeeie e e e et et e sttt see e e e e snaesesse e ssensesneseeneen 43
6.2.4 Voltage DeteCt REQISIEr 2 (W CAZ2) ...ttt sttt sttt e e e e e nnesaneaesnean 44
6.2.5 Voltage Detection 1 Level Select Register (WVDILS) ..o 45
6.2.6 Voltage Monitor 0 Circuit Control Register (VWOC) ......ccocveerirere e seeseeeeereeesese e seenees 46
6.2.7 Voltage Monitor 1 Circuit Control RegIiSter (VWIC) ....cecoviieie ettt s 47
6.2.8 Voltage Monitor 2 Circuit Control RegiSter (VW2C) ...t 48
6.2.9 Option Function Select REGISLEr (OFS) ...ocvcoveieiie ittt e nee e s 49
6.3 R O O 1o TU Yo | o = S 50
6.3.1 [ Kol (o] 1T g e ANV Ao = (0 SRR 50
6.3.2 V7o a1l o] T g YA =t R 50
6.3.3 Ko Th o T a0 A A (<. 2SR 50
6.4 VOltage MONITOr O RESEL ....ouiiiieiiee ettt s b et e b e et e e e be e st bese e b e b e e e neeneas 51
6.5 AZ0 L= o =31, o g o) g N g 1= 4 o) 52
6.6 Voltage MONITOr 2 INTEITUPDL ..ot a e e sa e s re e tesreene e reenaennenns 54
7. 1@ T o RSP PP 56
7.1 FUNCLIONS OF 1/0 POITS ...ttt ettt b b bbb e b et b e b e s b e e e e s 57
7.2 Effect on Peripheral FUNCLIONS ..o et 57
7.3 PiNS Other than 170 POITS ...ttt b et bbb e e s 57
74 LS 0 T = TSSO 70
74.1 Port Pi Direction Register (PDi) (i = 0104, B) ..c.oveereirieerieerieesee ettt et 70
74.2 Port Pi Register (Pi) (I 0104, B) ..occvieieeieeee et st tes ettt sae e st s ste e s tesna e e ene e neenee e ens 71
7.4.3 Timer RA Pin Select Register (TRASR) ..ot e 72
744 Timer RB/RC Pin Select Register (TRBRCSR) ......ocviuiiiiieirieriecrese st 72
745 Timer RC Pin Select Register O (TRCPSRO) ......ccooviiriiiiriiieiisesesesiesesiesesseseese e sessssesesseseenas 73
7.4.6 Timer RC Pin Select RegISter 1 (TRCPSRL) .....cccvviiiiieiiriiieiesieteseeteses e e esaesessesessssesseses 73
7.4.7  Timer RD Pin Select Register 0 (TRDPSRO) .........ocumvuueierieeseeeciesssssessssss s sssssssssssessasssssssnssnns 74
7.4.8 Timer RD Pin Select Register 1 (TRDPSRL) ...c.cocivieirieirieicsieesieeseeesissestesesse e sesseseenas 74
7.4.9 UARTO Pin Select REQIStEr (UOSR) .....ocveiiieieiieiiieie sttt st se st nens 75
7410  UART1Pin SElect REGISIEr (ULSR) w..oovvecveceeieceeeeieesessessesssseessssssssessssssssssssssssssesssssssssnssenssans 75
7411 UART2Pin Select RegiSter 0 (U2SR0) .....c.cvvuiririeiiieirieiriiesieesseesesesesessessssesessessssessssessesessssessess 76
7412 UART2Pin Select REGISIEr 1 (U2SR1) ..c.cvveiviieiiieiiieesieeriesesieesiees s ess s ssssessssessesensesessssesanses 76
7413  SSU/IC Pin Select REGISEr (SSUIICSR) ....ouucvereeieeieeeeeeesc s s ssssesssssssessesssssssssssssssessssssssens 77
7.4.14  INT Interrupt Input Pin Select RegiSter (INTSR) .ocvvieeie et sreens 77
7.4.15 1/O Function Pin Select Register (PINSR) ..ot 78
7416  Pull-Up Control RegISter O (PURD) ......coiueuirieririetirieiereeereei et 79
7.4.17  Pull-Up Control REGISLEr 1 (PURL) .....cooiiieieeeesieetese ettt sie e e e ese et enaesne e e seesneensessenns 79
7.4.18 Port P1 Drive Capacity Control Register (PLDRR) ......ccoiriiiiiiiie e 80
7.4.19  Port P2 Drive Capacity Control Register (P2DRR) ......coceriiiriiiriiirierieinieeseeseseese e 80
7.4.20  Drive Capacity Control Register O (DRRO) .......cccveiiiieie e seseese st etee e e sre e s sae e nee e eaesreens 8l
7.4.21  Drive Capacity Control RegiSter 1 (DRRL) ......coooiiiieirieeirirenenie et ssesre s sre e seen 82

A-2



7.4.22  Input Threshold Control REGIStEr O (VLTO) ..oveviiieeeereeesese e se e s e e se s sresnesnesre e seens 83
7.4.23  Input Threshold Control REQISIEr 1 (VLTL) ..ot e 83
75 POFT SEELINGS ..ottt ettt b e b bbbkt b s b et bt b et bRt b et bbb e et 84
7.6 Unassigned Pin HandliNg .......ooeiiieieieiece st se e sre et e e a e se s e seesesnessesnesnens 102
8 BIUS oot — et b e b oo e e e e e e e e e e ee et teteeeaebebeeeeerenrnbnnn s 103
9. (O [o o Q1= o T=T = 14 o] o I 4 o U | S PP PP PRSI 105
9.1 L@ oY SR 105
9.2 L [ =R 108
9.21 System Clock Control ReQIStEr O (CMO) .....ooueriiiiriiriiieieeeeeeses et s sae s 108
922 System Clock Control REGISIEr 1 (CM L) ....coiiriiiiiiieerieese ettt s 109
9.2.3 System Clock Control REQISLEr 3 (CM3) .....eececeieiecieeeeseeees e se e sre e 110
9.24 Oscillation Stop Detection ReGIStEr (OCD) ......coeiereriirieierireeeeese et sre e s seeseene e 112
9.25 High-Speed On-Chip Oscillator Control Register 7 (FRAT) ..ot 112
9.2.6 High-Speed On-Chip Oscillator Control Register O (FRAD) .....cveeeeeeeereiees e seeseeeeeeseeesese e 113
9.2.7 High-Speed On-Chip Oscillator Control Register 1 (FRAL) .....ocuceiieenerereees e 113
9.2.8 High-Speed On-Chip Oscillator Control Register 2 (FRAZ2) ......cocoiirenrerreseeeee e 114
9.29 Clock Prescaler Reset FIag (CPSRF) ..o sttt s sa e ene e snenees 114
9.210 High-Speed On-Chip Oscillator Control Register 4 (FRAZ) ..o 115
9.2.11 High-Speed On-Chip Oscillator Control Register 5 (FRAD) ......cvveireererere s 115
9.2.12 High-Speed On-Chip Oscillator Control Register 6 (FRAB) .......ccvceeveeeere e 115
9.213  High-Speed On-Chip Oscillator Control Register 3 (FRAS3) ....ccooiiiieeeereee e 115
9.2.14  Voltage DeteCt REJISIEr 2 (WCA2) ..ottt st 116
9.2.15 /O Function Pin Select Register (PINSR) .....ccccoiiiieiiiie e ceese ettt e sne s 117
9.3 XEIN CIOCK vttt et b bbbt e E b b e e s £ e b b e e e bbb e e se bt e e bt e e e s 118
94 ON-Chip OSCHIBLON CIOCK ...ttt ettt et 119
94.1 Low-Speed On-Chip OSCHTALON CIOCK .....c.eceeiiieieiieiiesec ettt 119
9.4.2 High-Speed ONn-Chip OSCIIAtor CIOCK ........oiiiiiieeeeeriere e e 119
9.5 DO 1 N X oo 120
9.6 CPU Clock and Peripheral FUNCLION ClOCK .......ccviuieiiiiierii et s 121
9.6.1 SYSEEM CLOCK ..ttt bbbt e bbb bbbt b b 121
9.6.2 CPU ClOCK vttt es et sttt st b eae s e £ e b es e se e beseaese b e s eae e seebebene st st benenesesannneen 121
9.6.3 Peripheral Function Clock (f1, f2, f4, £8, and f32) ......ccveeeii e 121
9.6.4 FOCO ettt b bbbt b b bR e bR SE A bR R b bR e A bkt e bkt et be b e e et 121
9.6.5 L 1@ 720 1Y OSSR 121
9.6.6 FOCO-F ettt bbbt e bR R bR R bR bt e e bt na 121
9.6.7 FOCO-S ettt b bbbt e b bR E b bR e A bR e A b e b e R n e A bkt e et be e et 122
9.6.8 L L@ 1 22 ST 122
9.6.9 fC, FC2, FCA, @NU FC32 ...ttt 122
0.8.10  TOCO-WDT ..ottt ettt sttt et e bt s b bea e £ se b b e e e e b b et b e b e be st se b e b e be e s et e bebe e ne et 122
9.7 0T @11 o) TR 123
9.7.1 Standard OPErating MOOE ......ccccociiieri et ste et e e te st e et esre e e e sneennesneennas 123
9.7.2 WVEAIE MO ...ttt bbb bbbt bbb e e b bt b bbbt e s bt e e et 125
9.7.3 SEOP MOTE ...ttt bt bbbt b e e b et b e e b e bt e b e e 129
9.8 Oscillation Stop DeteCtion FUNCLION ..........ccviieiicierii et e st ae et sre e nneenes 132
9.8.1 How to Use Oscillation Stop Detection FUNCLION ..........cooieiiiieieriieeencse e 133
9.9 Notes 0N ClOCK GENEration CIFCUIT .......coeeeiririeiesieseeseeeeeee et sressesaeseesaesessessesnens 136
9.9.1 1S 0] 0 1 1Y/ o L= S 136



9.9.2 ATAT TR Y oo [ 136

9.9.3 Reducing Internal Power USINg VCAZ20 Bil ......ooiiiiiiirie et 137
9.94 Oscillation Stop DEteCtion FUNCLION .........c.oiriiirieerieerisiereete et s 137
9.95 OSCillation CirCUIt CONSEANES .....cvrvrerieererrereriiresrer st nes 137
9.9.6 High-Speed ONn-chip OSCHIALOr MOTE .......cooiuiiiie e e 137
9.9.7 LOW-SPEEA ClOCK MOTE ......cuiiiiiiiiiecet et s 137

T o (0 (= o1 1o ] PP PP PPPPRRR 138
101 L [ RS 138
10.1.1  Protect REQISIEr (PRCR) ...cccouiieiiiierieieie sttt ettt n e 138

O [ 01 (=T ¢ (U o} £ PR PPPTPPPRPPIN 139
111 L@ oV USSR 139
1111 TYPES OF INEEITUPBLS ..ooeeeeieetereete ettt sttt et b e et b et b b e b e bt 139
S0 111V (N 1 ) = U o] £ 140
O T o = ol = = £ 0o £ USSR 141
11.1.4  Peripheral FUNCLION INTEITUPLS .....oviiiiiiiciiiecie ettt ettt s 141
11.1.5  InterruptS and INEEITUPRL VECLOLS ......oeeieeeiiee st sie e seeseen ettt st e e e e ene e enesrenes 142
11.2 REGISLE'S ...ttt ettt ettt et et he e bt ae At eb e s besE e e e e e neeReeReeb e e Rt eReebe b e A et entene et eneenenaeareas 144

11.2.1  Interrupt Control Register
(TREIC, S2TIC, S2RIC, KUPIC, ADIC, SOTIC, SORIC, S1TIC, S1IRIC, TRAIC, TRBIC,

U2BCNIC, VCMPLIC, VCMPZIC) ..ottt sttt st st 144

11.2.2  Interrupt Control Register (FMRDYIC, TRCIC, TRDOIC, TRD1IC, SSUIC/ICIC) ....cccecvvrurnnne. 145
11.2.3  INTi Interrupt Control Register (INTIlC) (i = 010 3) eouererirerierereriese e 146
11.3 INEEITUPE CONIOL ...ttt bbbt b e bt b et b e bt b et b et et neere e 147
G 5 B - o TSSOSO 147
L1.3.2 TR BIE ettt bbb bt £ b bR £ b bR bRt e bbbt e b 147
11.3.3  BItSILVLZ2TOILVLO, IPL ettt ettt st bbb e 147
11.3.4  INEEITUPE SEOUENCE ..ouviiiiiiiieiieesiie st e stes st e st sate e sbe e saae s b e ssee s abe e sbe e sabeesbe e s s beenbeessbe e sbeenbe e sabeesaeenaneeres 148
11.35  INterrupt RESPONSE TIIMIE ..cueiuiiuiriirieitisiesie ettt e et et sbe st ae st et e e e e e e e e e e aeebesaesaeebesbeseeseeneenesaeeneebeneas 149
11.3.6  IPL Change when Interrupt Request is ACKNOWIEAGED ..o 149
TG T A (V1 ol = K (= ST 150
11.3.8  Returning from INtErrUPt ROULINE ........coooiiiiiiieie et et 152
11.3.9  INEETUDPE PIIOMTY oeitiieitiieeeieet ettt st e bbbt b et b et b e 152
11.3.10 Interrupt Priority Level SElection CIrCUIL ........ccccueiieieeieese e 153
(0 S TN =g (01 o OO 154
1141 INTIINEEMUPE (I = 010 3) wuveieeeceeieieeeeeeee ettt et s s 154
11.4.2 INT Interrupt Input Pin Select Register (INTSR) ....cccecieieie et 154
11.4.3  Externa Input Enable Register O (INTEN) ...c.ooiii it e s 155
11.4.4  INT Input Filter Select RegiSter O (INTF) oo 156
1145  INTIINPUL FIItEr (1 = 010 3) woivovueecieieiseieieie ettt sttt 157
115 K@Y INPUE TNEEITUPL ...ttt ettt e e et et e s bt e b e s be s e e b e eneebe e e e sneennesaeeanas 158
1151 Key Input Enable Register O (KIEN) ..ot 159
11.6 AddressS MatCh INTEITUPL .....oeeeee ettt re e e saeestesre e te st e eneenneennenneennas 160
11.6.1 Address Match Interrupt Enable Register i (AIERI) (1 =0 0F 1) .ooeiiiiiinine e 161
11.6.2 AddressMatch Interrupt Register i (RMADI) (I T 008 1) covviiiieeieieeeeeeee e 161

11.7 Timer RC Interrupt, Timer RD Interrupt, Synchronous Serial Communication Unit Interrupt, 12C bus
Interface Interrupt, and Flash Memory Interrupt (Interrupts with Multiple Interrupt Regquest Sources)



11.8 [N L0 1= o] g I 1= o] 164
11.8.1 Reading Address 00000 .........ccoeirieirieirieiesesesieestesestesestesesteses e e ssesesteseesesesseseesesessesessesensessesensens 164
L1.8.2  SP SEING ..veveeerieeiteiste ettt stttk b e e b e e b e bbb e b e b e b e b e e e 164
11.8.3  External Interrupt and Key INpUt INEEITUPRL ......oceieieereeieeeececeee et 164
11.84  Changing INEITUPL SOUMCES ......ccuieririeierieitesteste e seesesseeeeeesessessesae st e beseesbebeseeseense e e e eneesesnesnesreseas 165
11.85 Rewriting Interrupt CONtrol REJISIES ..o 166

12, D COUC AFBAS ...ooiiieeeiii ittt e e e e oottt et e e e e e e s oo o bbb bbb e et et e e e e e e e aa e e abebb e e e e eeeaaeeeeanbbnrreeneeas 167

12.1 OVEIVIBIW ..ottt b bbbt £ bt et bRt A e R b et b et b et b et b et et et e bt bt 167

12.2 FFUNCLIONS ...ttt ettt h e bt b e e e e e b et e e e b e e b e e bt e bt ek e b e s e s ensene e e ebeebenaesrens 168

12.3 FOICEA EraSE FUNCLION ....cuieiiiieiee ettt sttt b e et e et e b eb e bt b et e s e e e e eneebesaesne s 169

12.4 Standard Serial 1/0 Mode Disabled FUNCLION ..o e 169

125 NOLES ON ID COOB ATEBS ...ttt sttt ettt b e b s e ettt b e e b e bt sa e e b e bese e b e b e e e e eseebenaesnens 170
1251  Setting EXample Of 1D COUOE ATEAS .......ciuiiuiieieeeeeieriesie st be s bbb e e e e e e sae e 170

13, Option FUNCHON SEIECE ATBA ....eeiiiiiiiiiie ettt e et e e e s sbb e e e e s e nbbeeeeeeanes 171

131 L@ oY SR 171

13.2 L [ R 172
13.21  Option Function Select REQISIEr (OFS) .....coiiiriiiiieiene e 172
13.2.2  Option Function Select REGISIEr 2 (OFS2) ......cccieiriiiriiiniere ettt 173

13.3 Notes on Option FUNCLION SEIECE ATEA ......ccuvceeie et 174
13.3.1  Setting Example of Option FUNCLION SEIECt ATEA ......c.ccveeeiiieiieeieri e e 174

I Y 1ol oo (oo I T 1= SRR PPPPRRR 175

14.1 L@ oV SR 175

14.2 L [ = RS 177
14.2.1  Processor Mode REQISIEr 1L (PML) ...cuoieeieieeeeesie ettt sre e ne e nne e 177
1422 Watchdog Timer Reset RegiSter (WDTR) ...oicuiiiiieereee e 177
14.2.3  Watchdog Timer Start REGIStEr (WDTS) ..ocviiveieviireeeeeseeeies et se e seenes 177
14.2.4  Watchdog Timer Control RegISter (WDTC) ....ocveiiieeecece ettt s 178
1425 Count Source Protection Mode ReISIEr (CSPR) ......ccviveirienirierirerenieresie st 178
14.2.6  Option Function Select REQISLEr (OFS) ....ocvciviie e seeeeeee et sre e 179
14.2.7  Option Function Select REQIStEr 2 (OFS2) .....uocveiiieieiieeeseeiee s ssaeseestesee e ste st et seesre e e sneeneas 180

14.3 FUNCEIONEl DESCITPLION ...ttt bbbt bbb 181
14.3.1  Common ItemSTor MUItIPIE MOUES .......ccviiieirese et e e 181
14.3.2  Count Source Protection Mode DiSabled ..o s 182
14.3.3  Count Source Protection Mode ENabIEd ..........cccoieiiieieieeeeeeeseses et 183

1L T I N PP PRPPPPPRPR 184

15.1 (@Y7 V1= YT 184

15.2 L S0 1 S 185
1521 DTC Control Register j (DTCCR)) (] Z 010 23) ..uoveeeerieeeienieieresiesesieseseses e sesesese s sessessesessens 186
1522 DTCBlock Size Register j (DTBLS]) (j =010 23) ...oeiveeriireriereriererieresie e 186
1523 DTC Transfer Count Register j (DTCCT]) (j =010 23) .ovvevrvererierinieresienese s 187
1524 DTC Transfer Count Reload Register j (DTRLD]) (j = 010 23) ..ooueeveiieieirieienieeeeeee e 187
1525 DTC Source Address Register j (DTSAR]) (] = 010 23) .oovevieirirerrereieneeeeee e 187
15.2.6 DTC Destination Address Register j (DTDAR]) (] 010 23) .oovvevevirereninenieesieesie e 187
15.2.7 DTC Activation Enable Register i (DTCENI) (I = 010 6) ..vecvereerererirerene e 188
15.2.8 DTC Activation Control RegiSter (DTCTL) ..ocvieiiiirieerieresie ettt 189

A-5



15.3 [0 TgTex (0 gl DTS o (o o IS 190

T R @ = oY T USSR 190
15.3.2  ACHVAION SOUCES ..ottt sttt e et sttt te e se e e e e s e e seesesbesbeseesbebesee e eneesesnesneseenes 190
15.3.3  Control Data Allocation and DTC VECtor TahIe .......ccooeiirnircirnee s 192
1534 NOMMEA MOOE ..ottt et ettt ae bbbt be b se et et et et e neebeeaeenesbeneas 197
1535  REPEAL MOUE ...ttt st b e bbb bbbt bbb e 198
1536 Chain TraNSFENS ..oooieciccie e r e 199
15.3.7  INEEITUDE SOUMCES .....coviiieieiteete ettt e ettt sbe st e besae e be e aeesbeeaeesaesaeeseeeaeesaesaeesbeeaeanbesaeaseeeneesnesnnas 199
15.3.8  OPEration TIMINGS ..oocevereeterietereete st st st se et st se et sse st se b se e st be st s b esesaebe st ebesbe st s be st beseseebeseesesbenennens 200
15.3.9  Number of DTC EXECULION CYCIES ...oouveueeieeiceese ettt et e srenes 201
15.3.10 DTC Activation Source Acknowledgement and Interrupt Source Flags ........cccooeiiienenencicccenienn, 202
154 (L0125 o] o 1 5 PSP 204
1541  DTC BCHVELION SOUICE ....cvcveeiieererieeseseereseseses s sere s s s se e s s s s s s e ne e enes e neenesns 204
1542 DTCENI (i Z01t0 6) REQISLEIS ...ceiveiiieiiiieiiiiee et sie ettt sttt st st ettt e e s s nsens 204
15.4.3  Peripheral MOGUIES .......cooiiiiriiiiierete ettt bbb et b e bbb e 204
o R N o1 = o1 = [ 204
1545  DTC Chain TraNSFES ...eiiiiieieieeeeeeeee ettt sttt e e eae b b be b e b e s aesbe e st e se et et et e neeseeaeeaeseeneas 204
16.  General OVErvieW Of TIMEIS ......ccoiiiiiiiiiie e 205
I I o 1 1= g ¥ RSP SPPPRP 207
17.1 L@ YT T PSS 207
17.2 REGISLE'S ...ttt ettt ettt e e he e b s aeeae e b e s b se e e e e e aeeReeReeb e e Rt eReebe b e A et enee e e e eneebenaennens 208
17.2.1  Timer RA Control REGISIEr (TRACR) ...c.oouiiiieirieieeee ettt e 208
17.2.2  Timer RA 1/O Control RegIiSter (TRAIOC) ....ueeeiieeeeeeeeerte ettt 208
17.2.3  Timer RA Mode RegiSter (TRAMR) ..ottt bbb e e ene s 209
17.2.4  Timer RA Prescaler Register (TRAPRE) .....oooiiiiieeie et 209
1725  Timer RA REGISIEN (TRA) ittt sttt sttt st sttt se et et seene st st 210
17.2.6  Timer RA Pin Select REGISLEr (TRASR) ....cviiiieirieesee ettt st 210
17.3 QLI 0= 1, o o L= OSSR 211
17.3.1 Timer RA 1/0 Control Register (TRAIOC) in TIMEr MOUE ......ccceveeveeieeese e 211
17.3.2  Timer Write Control during Count OPEratioN ..........ccccoererierierienirereresesie e s see e e e e e e e seeseas 212
174 PUISE OULPUL IMOTE ...ttt bbb bbbt b et e et b bbbt nenes 213
17.4.1 Timer RA 1/0 Control Register (TRAIOC) in Pulse Output MOde .......cccceveeeereceere e 214
175 EVENT COUNES IMOTE ...ttt st b et s b e b et s e e e et e b e et e s besb et e e e e e e eneebenaesnans 215
1751 Timer RA 1/O Control Register (TRAIOC) in Event Counter MOdE ........ccooeverereneeneeneeeeeee 216
17.6 Pulse Width Measurement MOUE ..o 217
17.6.1 Timer RA 1/O Control Register (TRAIOC) in Pulse Width Measurement Mode ...........cccceveeennee. 218
17.6.2  OpErating EXAMPIE ....ocvoiieeiiti ettt et 219
17.7 Pulse Period Measurement MOGE ..ot 220
17.7.1  Timer RA 1/O Control Register (TRAIOC) in Pulse Period Measurement Mode ..........ccoceveeennee. 221
1772  OpErating EXAMPIE ..ottt sttt 222
17.8 NOEES ON TIMEN RA <.t r e b e R e Rt e st e st ne st nn s e e s nenenr s 223
S R T2 0= g = OSSP 224
18.1 OVEIVIBIW vttt ettt b e £ bbb se s b e st b e s e st b e n e b e e b et e e b et e b e e et e e e b ennentne 224
18.2 REGISIENS ettt b b h bbb bbb R bR R R Rt Rt e bR bbb s ae e enes 225
18.21 Timer RB Control REGISLEr (TRBCR) .....ocvcuicieeieie e sies et eeeeee st sne st se s e e e e enessenes 225
18.2.2 Timer RB One-Shot Control Register (TRBOCR) .......cccoiiiericeese e see e 225

A-6



18.2.3 Timer RB I/O Control Register (TRBIOC) .....oociii i sieeiesieseeesreseses e see e e seeseeeeee e esesseses 226

1824  Timer RB Mode Register (TRBMR) .......ccoiiiiriiiirinieiee sttt et 226
18.25 Timer RB Prescaler Register (TRBPRE) .........ccoiiiiiiniiiiiene sttt 227
18.26 Timer RB Secondary RegIStEr (TRBSC) .....ccccvvviieiiirerieeeeeeesesesessessessessesseseessessesssssssessessessessesees 227
18.2.7 Timer RB Primary Register (TRBPR) ......ooiiiiiii et s 228
18.2.8 Timer RB/RC Pin Select Register (TRBRCSR) .....ocveeiiiiiiiirieesie ettt 228
18.3 THMEN IMOOE ...ttt et e R Rt r R er e ne e rer e r e nes 229
18.3.1 Timer RB I/O Control Register (TRBIOC) in Timer MO .......cccooriieieneie e 229
18.3.2  Timer Write Control during Count OPEration ..........ccoeereereerinerieeseee s 230
184 Programmable Waveform Generation MOOE ........cccoeveereeereie s st ese s 232
18.4.1 Timer RB I/O Control Register (TRBIOC) in Programmable Waveform Generation Mode .......... 233
18.4.2  OpErating EXAMPIE .....cuoiiieicie ettt e et 234
185 Programmable One-shot GENEration MOUE ..........cccevrereiirereseeseeeeese e e e sse e snens 235
185.1 Timer RB I/O Control Register (TRBIOC) in Programmable One-Shot Generation Mode ............ 236
1852  Operating EXAMPIE ..ottt 237
MESTESRC TN © 0TS oo I e o L= 0= = oo o 238
18.6 Programmable Wait One-Shot Generation MOGE ..........cooeiireirierienenese e e 239
18.6.1 Timer RB I/O Control Register (TRBIOC) in Programmable Wait One-Shot Generation Mode ... 240
18.6.2  OpErating EXAMPIE ....cceeeiieeeise e stes et seee et sttt e e e et s ne st b nee e e ene e enenrenres 241
18.7 NOEES ON TIMEN RB ...ttt b e b e e st e e e e ebe e b e s bt s be st et e ss e s enseneeneeneenesaesnens 242
S 00 T o 41 1Y/ oo SR 242
18.7.2  Programmable Waveform Generation MOUE .........cccoceeieieeieniese et 242
18.7.3  Programmable One-shot GENeration MO ..........cooireeieiiiiinire e e 243
18.7.4  Programmable Wait One-shot Generation MOOE ............cceveerrinrenneneee e e 243
RS TR T 1= g OO P TP PPRP 244
19.1 OVEIVIBIW .ottt et E et R et E Rt e e e b e st s e e r b et e nrener e e e eras 244
19.2 L S0 1 R 246
19.21 Module Standby Control Register (MSTCR) ..ot 247
19.22 Timer RC Mode RegiSter (TRCMR) ....ocvoiiiieieeceeeerese st e et st sne e s neeensenes 247
19.2.3 Timer RC Control Register 1 (TRCCRL) ....coviiieiieeseees ettt 248
19.2.4  Timer RC Interrupt Enable Register (TRCIER) ..ot 248
19.25 Timer RC Status REQISLEr (TRCSR) ....cccvveiiiieiriesieseeseeieeeessessesessessessessesses e seessessesssssssessessesssssesses 249
19.26 Timer RC 1/O Control Register 0 (TRCIORO) ......ccovueveiririeieeirereeieeseresieiee e 250
19.2.7 Timer RC /O Control Register 1 (TRCIORL) .....ccccceieirieirieesiee ettt 250
19.28  Timer RC COUNEr (TRC) ..uiiiieiceeereeesestestestesteseeee e saesessesse s e ssestessessestensessessensenessensessessessessenses 251
19.29 Timer RC General Registers A, B, C, and D (TRCGRA, TRCGRB, TRCGRC, TRCGRD) .......... 251
19.2.10 Timer RC Control Register 2 (TRCCR2) ......ccooieririiririeeeie ettt s 252
19.2.11 Timer RC Digital Filter Function Select Register (TRCDF) .....ocovvvvvvevesene e 252
19.2.12 Timer RC Output Master Enable Register (TRCOER) .......coooeiviierneiirnieeeese s 253
19.2.13 Timer RC Trigger Control Register (TRCADCR) ....cccoiiiiiiienerenieesie et 253
19.2.14 Timer RB/RC Pin Select Register (TRBRCSR) ....cccccueieieieieiresesteseseesesieseessesseeesesessessessessenees 254
19.2.15 Timer RC Pin Select Register 0 (TRCPSRO) .....ccccviiereiriririeeereseeieiesese s sessesenens 255
19.2.16 Timer RC Pin Select Register 1 (TRCPSRL) .....ccooiiiiirieeieeriee ettt 256
19.3 Common teMS fOr MUItIPIE MOES .......ccvieieeeececeee e s ne e sre e 257
19.3. 1 COUNL SOUICE .....cueiiiiiiiiiiri s bbb bbb e bbb b b sa e r s 257
190.3.2  BUFEI OPEIALHON ...oeiviiitiiite ettt sttt bbb st b e e b et se et e b e 258
19.3.3  Digital FIlTEN .o 260
19.3.4  Forced CULOff Of PUISE QULPUL ......ccveeiieceece ettt ettt n e eneenneennas 261



194 Timer Mode (Input Capture FUNCLION) ........cvieiiiise e ereeeee et sre st sreseenesreseesns 263

19.4.1 Timer RC I/O Control Register 0 (TRCIORO) for Input Capture FUNCtion ...........ccoceveveieieeceniene. 265
19.4.2  Timer RC I/O Control Register 1 (TRCIOR1) for Input Capture FUNCtion ...........c.cccveeerenneennn 266
S T @ o= = g To =g o] = 267
195 Timer Mode (Output COMPEAre FUNCLION) .......ccoiiireierieieeieeee sttt sr e s s e e b e 268
1951 Timer RC Control Register 1 (TRCCRLY) for Output Compare FUNCLION ........ccccceveerrerneninenn 270
19.5.2 Timer RC I/O Control Register 0 (TRCIORO) for Output Compare FUNCLion .........cccceeevereeevrennn, 271
19.5.3 Timer RC I/O Control Register 1 (TRCIOR1) for Output Compare FUNCLiON .........ccccoeeieeieecennenne. 272
1954 Timer RC Control Register 2 (TRCCR2) for Output Compare FUNCLION ........ccccceveirrennenineenn 273
1955  Operating EXAMPIE ....occociiiiieisi st see et s ettt n et b neene e ne e nenrenres 274
19.5.6  Changing Output Pinsin Registers TRCGRC and TRCGRD ..........ccooiiriereiiniene e 275
19.6 VAT LYY, oo L= RSP 277
19.6.1 Timer RC Control Register 1 (TRCCR1) in PWM MOUE .......couevrerererenesieseesieeneeseee e e seenes 279
19.6.2 Timer RC Control Register 2 (TRCCR2) in PWM MOUE .......cccooriniririniene e 279
19.6.3  OpErating EXAMPIE .....cvoiiiiieieieete et 281
19.7 PVWIM2 IMOOE ....eovveieietee ettt r et r et 283
19.7.1  Timer RC Control Register 1 (TRCCR1) in PWM2 MOCE .......ccccviriririienie e 285
19.7.2 Timer RC Control Register 2 (TRCCR2) in PWM2 MOUE ........oevriirieirrinieenieeeesee e 286
19.7.3 Timer RC Digital Filter Function Select Register (TRCDF) in PWM2 Mode .......ccccoeveveereeeeennn, 286
19.7.4  Operating EXBMPIE .....cooiiiiiiieieie sttt ettt et e et s be s besbesbe s beseeseeneeneeneeaeereneas 288
19.8 TIMEN RC INEEITUDL <.tttk e ekt et b et st b e b e e ene e 291
19.9 NOES ON TIMEN RC ...ttt r e s s e s e s e st e st e st e s e nenenrenen 292
19.9.1  TRC REQISIEN ...vcuiiriiteteieeririetee sttt sttt e bt sb b e e b ekt e e bbb e s e e b e b et e e b b e b e st se s et e b et e b s 292
19.9.2  TRCSR REQISIEN ...oeiiiiiuiirieieiiireeie ettt et sttt e b b se et b e e e se st e b e e e bt e ne e se s ebese e seetenens 292
19.9.3  TRCCRL REJISIEN ..oeieieeteuiriririeiei st sttt se sttt se bbb b st b b et e b e s et nese et s et e ene s 292
19.9.4  CoUNt SOUCE SWITCIING ..cuiiuiitirieiie ettt et b e bbb ettt e et e e e et et e seeaeeneseeneas 292
19.95  INPUL CAPUFE FUNCLION ....cveiiitiieiirieierieie ettt sttt e n e 293
19.9.6 TRCMR Register iN PWM2 MOUE ......cccviririeieiirinirieieieeses et 293
19.9.7  Count SOUrCE FOCOADM ....cuoiuiiiiiiiieiieiee ettt ettt e b e e se b s e beebe s beseesbe b e e e e e e eseeaeeneeeeneas 293
20, TIMEE RD oottt ettt ettt E e n et 294
20.1 (@Y7 V1=V 294
20.2 Common teMS fOr MUItIPIE MOES .......ccevieveeceecece e s sre e 296
20,21 COUNE SOUICES .....oueiuiiviriiitiirisie sttt st b e b s b b e b b st b e bbb sr e s 296
20.2.2  BUFFEr OPEIALION ...eeieieeiieiiieeieeeee ettt sttt sttt b e s b e e b e e bbbt se bt se et s b et b e b e e ebenesne e 297
P20 1220 TS/ 0 v a0 g 01U S @] o= 1o o 299
20.2.4  Pulse Output FOrced CULOFT ..o st ene e nne e 300
20.3 INPUE CAPLUINE FUNCLION ...ttt bbbt b e b et b et b e et s b et b e b ene e 302
20.3.1 Module Standby Control REGISLEr (MSTCR) ...ccecvveeeeeeceeerese et te st se e eene e s 304
20.3.2 Timer RD Control Expansion Register (TRDECR) .......ccccooceiiiiie it 304
20.3.3 Timer RD Start Register (TRDSTR) in Input Capture FUNCLION ........ccocoiveienieinneneeenesereeie e 305
20.34 Timer RD Mode Register (TRDMR) in Input Capture FUNCLION .........ccooovveverenereerececeeeee e 305
20.3.5 Timer RD PWM Mode Register (TRDPMR) in Input Capture FUNCLION .........ccceevveeveeneeeeseenen, 306
20.3.6  Timer RD Function Control Register (TRDFCR) in Input Capture FUNCtion ...........ccccoveeenenenienens 306
20.3.7 Timer RD Digital Filter Function Select Register i (TRDDFi) (i = 0 or 1) in Input Capture Function
........................................................................................................................................................... 307
20.3.8 Timer RD Control Register i (TRDCRI) (i =0 or 1) in Input Capture Function ...........ccccecvevveueenen. 308
20.3.9 Timer RD I/O Control Register Ai (TRDIORAI) (i =0 or 1) in Input Capture Function ................ 309
20.3.10 Timer RD I/O Control Register Ci (TRDIORCI) (i = 0 or 1) in Input Capture Function ................ 310

A-8



20.3.11 Timer RD Status Register i (TRDSRI) (i = 0 or 1) in Input Capture FUNCtion ........c.ccccevevveveeernnnn 311
20.3.12 Timer RD Interrupt Enable Register i (TRDIERI) (i =0 or 1) in Input Capture Function ............... 312
20.3.13 Timer RD Counter i (TRDi) (i =0 or 1) in Input Capture FUNCLION ........cccoeireerieeneeneesieseeieens 312
20.3.14 Timer RD Genera Registers Ai, Bi, Ci, and Di (TRDGRAI, TRDGRBIi, TRDGRCi, TRDGRDi)
(i=00r1)inInput Capture FUNCLION ........cccoviieresireeeeee et ese e e et seesenaenensesnens 313
20.3.15 Timer RD Pin Select Register 0 (TRDPSRO) .....ccouruiiiriieieririeie et seseeeas 314
20.3.16 Timer RD Pin Select Register 1 (TRDPSRL) ........ocvuereeeeereeieseesieesesessseesssssssssssessssesssssssssssasssnees 314
20.3.17 Operating EXAMPIE .....ooeee ettt et neer e ne et ne e 315
20.3.18  DiGITAl FITEN ..ottt bbb bbbt b bt s b bt e bbb e e 316
204 OULPUL COMPEIE FUNCLION ...ttt bbbttt et bbb 317
20.4.1 Module Standby Control ReGISLEr (MSTCR) ...cccvveeeeeeceereee st ste st s esne e s 319
20.4.2 Timer RD Control Expansion Register (TRDECR) ......cccoiiiiiiiinerenese e 319
20.4.3 Timer RD Trigger Control Register (TRDADCR) .....ccooiiriiiriiireeseenieesieesre et 320
20.4.4 Timer RD Start Register (TRDSTR) in Output Compare FUNCLION .......ccccceveverereereceeeeeee e 321
2045 Timer RD Mode Register (TRDMR) in Output Compare FUNCLION ........ccoceeerireieeniciereeeeeeenee 322
20.4.6 Timer RD PWM Mode Register (TRDPMR) in Output Compare FUNCLiON .........cccoeeereerieenenienens 323
20.4.7  Timer RD Function Control Register (TRDFCR) in Output Compare Function ..........ccccceeeveernene 323
20.4.8 Timer RD Output Master Enable Register 1 (TRDOERZ1) in Output Compare Function ................ 324
20.4.9 Timer RD Output Master Enable Register 2 (TRDOER?2) in Output Compare Function ................ 324
20.4.10 Timer RD Output Control Register (TRDOCR) in Output Compare FUNCtion ..........cccceeeeveeernenn 325
20.4.11 Timer RD Control Register i (TRDCRI) (i = 0 or 1) in Output Compare Function ............ccceccee... 326
20.4.12 Timer RD I/O Control Register Ai (TRDIORAI) (i =0 or 1) in Output Compare Function ........... 327
20.4.13 Timer RD I/O Control Register Ci (TRDIORCI) (i =0 or 1) in Output Compare Function ............ 328
20.4.14 Timer RD Status Register i (TRDSRI) (i = 0 or 1) in Output Compare FUNction ............ccccceeeeenene 329
20.4.15 Timer RD Interrupt Enable Register i (TRDIERI) (i = 0 or 1) in Output Compare Function .......... 330
20.4.16 Timer RD Counter i (TRDi) (i =0 or 1) in Output Compare FUNCtion .........cccccevevevieeneceeseseene, 330
20.4.17 Timer RD Genera Registers Ai, Bi, Ci, and Di (TRDGRAI, TRDGRBIi, TRDGRCi, TRDGRDi)
(i=00r1) in Output COMPAre FUNCLION ......ccoiieiriieeie ettt st en s 331
20.4.18 Timer RD Pin Select Register 0 (TRDPSRO) .....cccceivieriiirieierieesieesie s sne e 332
20.4.19 Timer RD Pin Select Register 1 (TRDPSRL) .....ccoiuiiiirieiirniee e 332
20.4.20 Operating EXAMPIE ....cooiiiiiiie ettt bbb e e eae b b e 333
20.4.21 Changing Output Pinsin Registers TRDGRCi (i =0 or 1) and TRDGRDI .........cccovvirnerciernienens 334
20.4.22  AID Trigger GENEIAION ......ccueeeeieeieesieseesteseestesteestesteetesseessesseesesaeessesseessesaeessestesssensesneesseenssssesnees 336
20.5 PUVIM IMOOE ...ttt ettt b et £ bbb e st e bbbt et e b e ettt 337
20.5.1 Module Standby Control Register (MSTCR) .....ccooiiiiirieirieereee e 339
20.5.2 Timer RD Control Expansion Register (TRDECR) ........cccoooeiiiie i siee et 339
20.5.3 Timer RD Trigger Control Register (TRDADCR) .....cooiiiiirererere st s 340
20.5.4 Timer RD Start Register (TRDSTR) in PWM MOUE ......ccooveiriiriineireereeeeee e 341
2055 Timer RD Mode Register (TRDMR) in PWIM MOGE .......cccoeeveiiieie e 341
20.5.6 Timer RD PWM Mode Register (TRDPMR) in PWM MOCE .......cocooiiiiiiiiiniene e 342
20.5.7  Timer RD Function Control Register (TRDFCR) in PWM MOUE .......cocooiiirinninnennereeieseeieens 342
20.5.8 Timer RD Output Master Enable Register 1 (TRDOER1) in PWM Mode .......cccccvvvcevieciesieeeenee. 343
20.5.9 Timer RD Output Master Enable Register 2 (TRDOER2) in PWM Mode ........cccoooeveniirieniniieenne 343
20.5.10 Timer RD Output Control Register (TRDOCR) in PWM MOUE ........coovirnieneinrenee e 344
20.5.11 Timer RD Control Register i (TRDCRI) (i=00r 1) in PWM MoOde .......cccccovvvevveirne e, 344
20.5.12 Timer RD Status Register i (TRDSRIi) (i=00r 1) in PWM MOGE .......ccccvoiiiniiniiiniieeeeeeenee 345
20.5.13 Timer RD Interrupt Enable Register i (TRDIERI) (i =0or 1) in PWM Mode .........cccvveneencenens 346
20.5.14 Timer RD PWM Mode Output Level Control Register i (TRDPOCRI) (i =0 or 1) in PWM Mode
........................................................................................................................................................... 346



20.5.15 Timer RD Counter i (TRDi) (i =00r 1) in PWM MOUE ....ccceoveeeireeecesesieseesie e s ene e 347
20.5.16 Timer RD Genera Registers Ai, Bi, Ci, and Di (TRDGRAI, TRDGRBIi, TRDGRCi, TRDGRDi)
(1 =000 1) INPWM MOGE ..ottt be bbbt e e e e e ebesaesne s 347
20.5.17 Timer RD Pin Select Register 0 (TRDPSRO) .....ccccvriiiriierieierieeneee st sesne e 348
20.5.18 Timer RD Pin Select Register 1 (TRDPSRL) ....ccoceviierieieeresere st sieste s sae e see e sne s s 348
20.5.19 Operating EXAMPIE ....couoiiiiiiie ettt bbb e e a et eae b e 349
20.5.20 A/D TrigQer GENEIELION ...c..cueivevireeterieierietertetestete sttt bt bt s et sae et e b e b e s e ebesesbeseebenesbe e ebeneene e 351
20.6 Reset SynchronOUS PWM MOOE .....ccuocveieieieiecsc et s ese e sre sttt seesenae e e e enessessnsnnns 352
20.6.1 Module Standby Control Register (MSTCR) ......oouiiiieieirereresere et e e 354
20.6.2 Timer RD Control Expansion Register (TRDECR) ........cccoeiiieirrinieirieenieesiese s sesne e 354
20.6.3  Timer RD Trigger Control Register (TRDADCR) ....cccooeieireeeresese e se e ste e s e e enessesne s 355
20.6.4 Timer RD Start Register (TRDSTR) in Reset Synchronous PWM Mode ........ccocooeviieieiencnenene 356
20.6.5 Timer RD Mode Register (TRDMR) in Reset Synchronous PWM MOdE .........ccoeveinnenccnenienens 356
20.6.6  Timer RD Function Control Register (TRDFCR) in Reset Synchronous PWM Mode ................... 357
20.6.7 Timer RD Output Master Enable Register 1 (TRDOERL1) in Reset Synchronous PWM Mode ...... 358
20.6.8 Timer RD Output Master Enable Register 2 (TRDOER?2) in Reset Synchronous PWM Mode ...... 358
20.6.9 Timer RD Control Register 0 (TRDCRO) in Reset Synchronous PWM Mode ........cccccevvereevennnene 359
20.6.10 Timer RD Status Register i (TRDSRI) (i = 0 or 1) in Reset Synchronous PWM Mode .................. 360
20.6.11 Timer RD Interrupt Enable Register i (TRDIERI) (i = 0 or 1) in Reset Synchronous PWM Mode 361
20.6.12 Timer RD Counter 0 (TRDO) in Reset Synchronous PWM MoOdE .......cccccevvevvienrieneneneseseeeees 361
20.6.13 Timer RD Genera Registers Ai, Bi, Ci, and Di (TRDGRAI, TRDGRBIi, TRDGRCi, TRDGRDi)
(i=00r1)inReset Synchronous PWM MOCE .......cccooiiiiiieriiiiieeereeceiese e 362
20.6.14 Timer RD Pin Select Register 0 (TRDPSRO) .....cccciiiierieirieierieesieesie s sesne e 363
20.6.15 Timer RD Pin Select Register 1 (TRDPSRL) .....ccocuiiiniieiinneeeneseseieeseses e 363
20.6.16  Operating EXAMPIE ....co.oiiiiiiie ettt bbb e e bt ae b e 364
20.6.17  A/D TrigQer GENEIELION ......cvevevireeterieierietereeteseete st st sbe e s st sae et e b e b e e ebeseebeseebesesbeneerenesne e 365
20.7 Complementary PWIM IMOGE .......ccooiiiiecicese ettt sttt st ae s aesna e e s neeneenneenes 366
20.7.1  Module Standby Control Register (MSTCR) ......oouiiieieerereeeeese e e e 368
20.7.2  Timer RD Control Expansion Register (TRDECR) ........cccoeiirrireinieirieesieiesiese st 368
20.7.3 Timer RD Trigger Control Register (TRDADCR) in Complementary PWM Mode ............c......... 369
20.7.4 Timer RD Start Register (TRDSTR) in Complementary PWM Mode .......ccocooeiiiennincnicncnee 370
20.7.5 Timer RD Mode Register (TRDMR) in Complementary PIWM MOGE ........cooevreinninneneeneeieens 370
20.7.6  Timer RD Function Control Register (TRDFCR) in Complementary PWM Mode ..........cccceueee.. 371
20.7.7  Timer RD Output Master Enable Register 1 (TRDOER1) in Complementary PWM Mode ........... 372
20.7.8  Timer RD Output Master Enable Register 2 (TRDOER2) in Complementary PWM Mode ........... 372
20.7.9 Timer RD Control Register i (TRDCRI) (i =0 or 1) in Complementary PWM Mode .................... 373
20.7.10 Timer RD Status Register i (TRDSRI) (i = 0 or 1) in Complementary PWM Mode ..........cccceuenee. 374
20.7.11 Timer RD Interrupt Enable Register i (TRDIERI) (i = 0 or 1) in Complementary PWM Mode ..... 375
20.7.12 Timer RD Counter 0 (TRDO) in Complementary PWM MOdE .......cccccevvrieierieneeene e 376
20.7.13 Timer RD Counter 1 (TRD1) in Complementary PWM MOGE ........cccoeiieiiiinieneneereeiseeesesieee 376
20.7.14 Timer RD Genera Registers Ai, Bi, C1, and Di (TRDGRAI, TRDGRBIi, TRDGRC1, TRDGRDI)
(i=00r 1) in Complementary PWM MOOE .......cccoeiriririirierieene e e 377
20.7.15 Timer RD Pin Select Register 0 (TRDPSRO) .......coeiiirieiinnee s 379
20.7.16 Timer RD Pin Select Register 1 (TRDPSRL) .....ccocuiiiiniieiiririeie et 379
20.7.17  Operating EXAMPIE .....oooiieeee ettt et s b e e st r et ne e 380
20.7.18 Transfer Timing from BUFfer REJISIEN ..o 382
20.7.19  A/D TriQgQEr GENEBLION ....oviiteieiieeieieeeeeeeei ettt st see st ee e e et s e e st sbesaesaeseesbesee see e eneeseeneeaeebenaees 382
20.8 PUVWVIMB IMIOOE ...ttt ettt st ettt b et e e b e b et e b et e st s s et e neae e s enne 383
20.8.1 Module Standby Control RegiSter (MSTCR) ....coovieiiceere et 385

A-10



20.8.2 Timer RD Control Expansion Register (TRDECR) .....ccccueiviririisere e seeseesie e s s e enessesne s 385
20.8.3 Timer RD Trigger Control Register (TRDADCR) ....ccoiuiiiiirirere et 386
20.8.4 Timer RD Start Register (TRDSTR) in PWM3 MOUE ......cocciiiiriinieiieerieeeeese e 387
20.8.5 Timer RD Mode Register (TRDMR) in PWM3 MOCE .......coevveieeeeeecese e 387
20.8.6  Timer RD Function Control Register (TRDFCR) in PWM3 MOdE ........cccoceiiniieneeeceeeeeeeeeee 388
20.8.7  Timer RD Output Master Enable Register 1 (TRDOER1) in PWM3 MOdE .......ccoovinirinirenieecnnes 389
20.8.8 Timer RD Output Master Enable Register 2 (TRDOER2) in PWM3 Mode .......ccccceveeveevereesernene 389
20.8.9 Timer RD Output Control Register (TRDOCR) in PWM3 MOGE .......ccoeiereneriii e 390
20.8.10 Timer RD Control Register 0 (TRDCRO) in PWM3 MOUE .......ccoiiriiniiiinirieiee e 391
20.8.11 Timer RD Status Register i (TRDSRI) (i=00r 1) in PWM3 MOCE ......cccvvvvvivvrserecieeeeeeeeeses 392
20.8.12 Timer RD Interrupt Enable Register i (TRDIERI) (i =0or 1) in PWM3 Mode ........cooeveiereennnene 393
20.8.13 Timer RD Counter O (TRDO) iN PWM3 MOUE ......c.coviuiirierieiereeiereee sttt 393
20.8.14 Timer RD Genera Registers Ai, Bi, Ci, and Di (TRDGRAI, TRDGRBI, TRDGRCi, TRDGRD:)
(I1=00r 1) INPWM3BMOUE ....corieuiieiiiriirieeriene ettt 394
20.8.15 Timer RD Pin Select Register 0 (TRDPSRO) .....ccccviveirieirieiesieieseeesieesessesaesessesessesessesessesessesessesens 396
20.8.16 Timer RD Pin Select Register 1 (TRDPSRL) ....cociiiieieieeeeeeese st s 396
20.8.17 Operating EXAMPIE .....ooviiiieiirietiriee et ettt et ettt e nre e 397
20.8.18 A/D TriQQEr GENEFBLION ....ocviieiieeieeieieeeeeteet ettt see st eese e e e st st ebesaesbeseesbeseesee e eneereeaesaesbeneeses 398
209 LI L= R U I 1= 0 SR 399
20 0 O T T (=Y o g T T 0= D PO 400
20.10.1 TRDSTR REGISIEN ..oicuiiieiiiieiiiieiesteiestesestesesteesaesesseestesesseessesestesessesessessssesesseseesesensessnsesessasensesensesens 400
20.10.2 TRDi REGISIEr (i = 0 0F L) ceoiiiiieieeeiee sttt st st b e bbb et b e eb e e sne e 400
20.10.3 TRDSRI REGISLEr (1 =0 0F 1) ..ecvevieierieieiirieisieieeieseetesestesesiesee e s teseesesaesesessesaesessesessesessesessesensesessenens 400
20.10.4 TRDCRI REQISIEN (I T 0 O 1) .ocvvieerieieriereisieseeteseetesessesessesesseseesesessesaesessssessesessessssessssessssesessesessesens 400
20.10.5 COUNt SOUICE SWITCN ...viieiitisiiiie sttt sttt st e se et e e eneebesbeseeseeseeneeseeseenesreneenes 401
20.10.6  INPUL CEPLUrE FUNCLION ......eiciiceicie ettt e ettt e este e e seesseeseesneestesraensenneennesneeneenanennas 401
20.10.7 Reset SynchronouS PWM MOGE ........coiiiiiiriinie ettt et e sb e 401
20.10.8 Complementary PWM MOOE ........ccooiiiiiriiiieeetenesie sttt st b et st st s ebe s eb e e sne e 402
20.10.9 Count SOUICE FOCOAOM ....c.oiuieiriiiirieesieisiee st ste sttt sttt seste et ne st e e be e e be st ebesesbenesbesenbesensenens 405
P22 T I 4 T= ] ] PSRRI 406
211 OVEIVIBIW vttt ettt ettt e et s et e s e s st s bRt b et e Rt A e st b et b et b et e b et e b et et e e e be st s ntne 406
21.2 REAI-TIME CIOCK MOOE ..ottt st e seese e sae st e bene e e ssensesaesnens 407
21.21  Timer RE Second Data Register (TRESEC) in Real-Time Clock Mode ........ccovvvveciereeneceeennn 409
21.2.2 Timer RE Minute Data Register (TREMIN) in Real-Time Clock Mode .......cccoecveeevveceeve e, 409
21.2.3 Timer RE Hour Data Register (TREHR) in Real-Time Clock Mode ..o 410
21.24 Timer RE Day of Week Data Register (TREWK) in Real-Time Clock Mode ........cccccvvvvviveernnnnne 410
21.25 Timer RE Control Register 1 (TRECRL) in Real-Time Clock Mode .........ccceovevveeenecceene e, 411
21.2.6  Timer RE Control Register 2 (TRECR?2) in Real-Time Clock MOdE ........ccvvieerieieneinieeneneeieens 412
21.2.7 Timer RE Count Source Select Register (TRECSR) in Real-Time Clock Mode ........cccccvevveveeenene 413
AR T O o 1< - 1 1o [ = 0 1o = S 414
213 OULPUL COMPEIE IMOUE ...ttt b bbbk eb e b 415
21.3.1 Timer RE Counter Data Register (TRESEC) in Output Compare Mode ........cccoevveveviveeereeenennens 417
21.3.2 Timer RE Compare Data Register (TREMIN) in Output Compare Mode .........ccccevvvveeveceeseeeenne. 417
21.3.3 Timer RE Control Register 1 (TRECRL) in Output Compare Mode ..........cccoeeveiereienieerieenieennes 418
21.34 Timer RE Control Register 2 (TRECR2) in Output Compare MOde ........ccccvvevererennreesesseeenenns 418
21.3.5 Timer RE Count Source Select Register (TRECSR) in Output Compare Mode ..........ccccevvevvrnenen. 419
21.3.6  Operating EXAMPIE ..o bbb et ettt ere e 420
214 NOLES ON TIMEN RE ...ttt b et b et bbbt b et be st b st en et eneneenes 421



21.4.1  Starting and SOPPING COUNL ......ccveveeeeeeeireseseeseeieeeseeeesesesse e ssessessesteseeseesseseeseeseesessessesssssesseses 421

P N B = oK (= g = 1 o [ USRS 421
21.4.3 Time Reading Procedure of Real-Time ClOCK MOE ........cccoooviirrineireenec e 423
22.  Serial Interface (UARTI (1 = 0 0 1)) ocuveiiieiiiiriieeeiiieeee et e e ee s 424
221 OVEIVIBIW .ottt R et e Rt R et R Rt e e e e b e st s e e R b et e neener e e e eras 424
22.2 L S0 1 S 426
2221  UARTI Transmit/Receive Mode Register (UIMR) (I =008 1) ..ocoveiiiinene e 426
22.2.2 UARTI Bit Rate Register (UIBRG) (1 S0 0F 1) cuvveeeereeieeieeresesie e e sie e seeseeseeseeseeseesessessesnessesseens 426
22.2.3 UARTI Transmit Buffer Register (UITB) (i Z 00 1) oooeiieieeieeeee et 427
22.24 UARTI Transmit/Receive Control Register 0 (UiCO) (i =0 0r 1) .ooeeeriniinieieeieneeee e 428
22.25 UARTI Transmit/Receive Control Register 1 (UiCL) (i =0 0r 1) woocvvveeveveveriereereeeeeeee e 428
22.2.6 UARTIi Receive Buffer Register (UIRB) (1 =008 1) .oovveeveiniirieeenerisie e 429
2227 UARTO Pin Select RegiSter (UOSR) ......cccoiiiriiiriirieee st 430
22.2.8 UART1PIin Select REGISLEr (ULSR) ..ocuciviiiieieriirieieieecesese sttt st s se e enesse e snessessenns 430
22.3 Clock Synchronous Sefial /O MOE ........cocuv et ereenes 431
2231 Measurefor Dealing with COMMUNICAtiON EITOIS .......ccoiiiiiiieieieeeeeeeere e e 435
22.3.2  Polarity SEIECE FUNCLION .....cveeeectiriiiie st eie et ettt se e s enesresteseese e e eneeseeseenenresnenes 436
22.3.3 LSB First/MSB First SEIECt FUNCLION .......cccoirieririciiree st 436
22.34  CONtiNUOUS RECEIVE MOME ........oouiriiiiiiiiiie ittt b e st se et s se et sae b b e 437
224 Clock Asynchronous Serial 1/0O (UART) MOOE ....ccocveiieriereeieireseste e seeseie e ee e st sne e nsenenees 438
2240 BITREIE .ottt R et R b e e n e 443
22.4.2  Measurefor Dealing with COMMUNICALION EITOIS .......ccooiviiieireeenieeneeieresieseere s seere e 444
225 Notes on Seria Interface (UARTI (1 S 008 1)) wooveieiiiiireieeeeeceseseseeseeeseeseesessesse e e seeseessensenessnsnens 445
23, Serial INterface (UART2) ... ittt et e e e e e e e e e s e bbb b be e e e e aaaaaeeeannnnnes 446
231 OVEIVIBIW .ottt s bbb bR bRt e e E bR ee R R e Rt e e R bRt e e e b e b et e sn b b e e e ena 446
232 REGISLE'S ...ttt ettt e ettt he e he e aeeaeeb e s b seeee e e e aeeReeReeb e e Rt eReebe b e s et enee e et eneebenaeerens 448
2321 UART2 Transmit/Receive Mode Register (UZMR) .....oooirieiriineineereeneere e 448
23.22 UART2Bit Rate RegiSter (U2BRG) .....ccovvvceeiiririeieiiesiresieie sttt 448
23.2.3 UART2 Transmit Buffer REQISIEr (U2TB) ......ccovruruiinirinieiesisiee et 449
23.24  UART2 Transmit/Receive Control Register 0 (U2C0) .......ccovveerieerieierieerieerieesieesie e 450
23.25 UART2 Transmit/Receive Control Register 1 (U2CL) ...ccveceiviee e 451
23.2.6 UART2 Receive Buffer Register (U2RB) ..ot 452
23.2.7 UART2 Digita Filter Function Select Register (URXDF) ....cocoviiniienieinieeeeneseesie e 453
23.2.8 UART2 Specia Mode Register 5 (U2SMRDE) ..o 453
23.29 UART2 Specia Mode Register 4 (U2SMRA) ...ttt 454
23.2.10 UART2 Special Mode Register 3 (U2SMRS3) ......cccoiiiriiirieierieereee st sreseene e 454
23.2.11 UART2 Specid Mode Register 2 (U2SMR2) .......c.ceiirieiirereeeresee s 455
23.2.12 UART2 Specid Mode Register (U2SMR) .......ccoviriiiiinirieie st 455
23.2.13 UART2Pin Select RegiSter 0 (U2SR0) .....ccueueirererieieeresieieeesesisseesesestesesesessssesesessssesesessssssssesssssens 456
23.2.14 UART2Pin Select REGISIEr 1 (U2SRIL) ...coveveveierereeieeresiere s sssse e sesssse e sssssssssssnesnas 456
233 Clock SynchronoUS Serial 1/0 MOUE ......c..oeiirieii ettt s et ebe e 457
23.3.1 Measurefor Dealing with COMMUNICALION EITOIS .......ccooiiirieinieerenesesiesesieseere st seeie e 461
23.3.2 CLK Polarity SEIECt FUNCLION ........ccveieiecie ettt sne e nne e 461
23.3.3  LSB First/MSB First SEIECt FUNCLION ......c..couiiiiiiieiiie ettt e e 462
23.34  CONtiNUOUS RECEIVE MOUE .....cueouieiieiiiiiiie sttt sttt sttt et s e e e seeneste e nes 462
23.35 Serid DataLogic SWItChiNG FUNCLION ........ccocieiiieieie e ste et e e 463
23.3.6  CTS/RTSFUNCHION ...oooeveeiceeeieciectestesee e sestestessesse s ses st ssessssssssssssessssessanssssesssssssensassessssassnssnsanens 463



234 Clock Asynchronous Serial 1/0O (UART) MOOE ....ccuovvieriereeieisesese et eesee e e se e st seenaenenses 464

2341 BITREBIE .ottt bbbt A bbbt e b bR e bbb e et 468
23.4.2 Measurefor Dealing with COMMUNICALION EITOIS .......ccoovveiieininenenesesesesieseere st 469
23.4.3 LSB First/MSB First SEIECt FUNCHION ....c.oovvviveiiireriereiesesiee s 469
2344  Serial Datalogic SWitChing FUNCLION ........ccoiiiiiiiiieeeeeeencreee s 470
2345 TXD and RXD I/O Polarity INVErse FUNCLION ........cccoiieirieirieineeereee s 470
2346 CTS/RTSFUNCIION ...ooviiiecireiseie sttt sttt sttt s sttt 471
23.4.7 RXD2Digital Filter SEeCt FUNCHION ......c.oiiiieerieeee et e 471
235  Speciad MOUE L (I2ZC MOUE) .....ceoveiveieieeicieieie ettt 472
23.5.1 Detection of Start and StOp CONAITIONS .......cevviireriierereereeee e s er e s 478
23.5.2  Output of Start and S0P CONAITIONS ........coeriiiiiiii e e e sr e e 479
P20 T T I =01 = X oo 480
23.5.4  SDA OULPUL ...oooeireriiiriresier e r et r e e s et e R s s sene R s et nen e e ren e e nra 480
23.5.5  SDA INPUL ...vctiiiiieteie sttt sttt b b st e b e b e s se e b e bt s e bbb e eE e b b et e b b et e bbb e e e e 480
23.5.6  ACK @NO NACK ..ottt sttt sttt st es e st ses et e seseseseebebeseseebesese e eseseseneaentas 480
23.5.7 Initidization of TransSMiSsSiON/RECEPLION .....c.eiveieereeiereereeeeereee et sne e s 481
23.6 Multiprocessor CommuNiCation FUNCHION .........ccoiiiiiiiiieeeeeeeeee e s 482
23.6.1  MUItiProCESSOr TTANSMISSION ..c.veuiieiuiiteierteserteeete st st ettt se b se b seebesee b seebeseeb e sae st sbe e s be e sbeneebenesbe e 485
23.6.2  MUItIPrOCESSOr RECEPLION ......ecveieirieeeeciesie st ese e seee e e seese s e saesresreseesrestestesressesae e e e enensenseenenrennenes 486
23.6.3 RXD2Digital Filter SEeCt FUNCLION ......c.coiieeeirireee ettt e sr e e 488
23.7 Notes on Serial INtErface (UART2) ....cuiicireireceriet ettt 489
23.7.1  Clock Synchronous Serial /O MOUE .........cccuiveeiiieiese ettt 439
23.7.2  SPECial MOUE 1 (I2C MOUE) ....vvverrreireiiseesiseisiseissssissss sttt es st sttt s st st sesensesensens 490
23.7.3  UZBRG REJISIEN ...uiuiiiiecieiiirisieieienesestete st sesesteseese e sesesesteteseseseseebesesesaebesenesssaesesesessetesenensssssasensssasns 490
2374 UZTB FEISIEN .oeieeeeieriieeiet ettt sttt b et es s b b s st e bt ee bbbt e s e b b et se b b e e e e b b e nra 490
24.  Clock Synchronous Serial INtErface .........coooiiiiiiiiiiiiiie e 491
241 [ Leo (SRS = = w1 o] o ISR 491
25.  Synchronous Serial Communication UNit (SSU) .......ccoiiiiiiiiiiiiiiiieiiiiee e 492
25.1 (@ V< AV =TT 492
25.2 REGISLEIS ..o veiteieiriesies e ee ettt st sttt s e ae et e e e st e se s st saesbeseesee e eneeneeneeR e et e e RenReeEe st et et eneeneeneenenrennenrens 494
25.2.1 Module Standby Control RegIStEr (MSTCR) ....coovieieceece et 494
25.2.2  SSU/IC Pin Select Register (SSUITCSRY) ......ccoiiiirieiiririeiee st siene e 494
25.2.3  SSBit Counter REGISIEr (SSBR) ....coiuiiiiiirieiiriee sttt sttt st st se b s sae s be e e 495
25.2.4  SSTransmit Data ReQIStEr (SSTDR) ....ccvvieeieiieiesecie et e e sre e se et et sre e e e sneeneesneeneas 495
25.25 SSReceive Data Register (SSRDR) .....cc.oiiriiiiiiiieieiee et e 496
2526  SSControl ReGIStEr H (SSCRH) ....c.ooiiiiiriiiiieesiesie ettt st s sn e 496
25.2.7 SSCoNtrol REQISIEr L (SSCRL) ...oceeiiiee ettt e ste et et sae e s ae e s te s et seesteeneeneesneeneas 497
25.2.8 SSMOAE REGISLEN (SSMR) ....ocvcuiiiririeieie sttt sttt sttt bbbttt s bbb e e 498
2529 SSENable REGISIEr (SSER) .....ccoiiiiiiiieriesteee ettt sttt et et 499
25.2.10 SS Status REGISLEN (SSSR) ...cveveuiuirereriereueeresiereiese st sese st es s e bt se b s e s sseseeneena 500
25.2.11 SSMOde REGISLEr 2 (SSMR2) ....coviuieiiririeieiee ittt s eb e e 501
253 Common IteEMSFOr MUIIPIE MOTES ......c.ooveuirieiiee bbb 502
25.3. 1 TraNSFEr ClOCK ....oiviiiriiiieieree et nn b nn et r e r e r e e nne e 502
25.3.2  SS Shift RegiStEr (SSTRSR) .....ouiueiriririeiriririe ettt st s st b e se e 504
25.3.3  INEITUPE REOUESES ....oeeiiiiiiitiitiite sttt ettt r b nre e r e eneer e re s 505
25.3.4  Communication Modes and Pin FUNCLIONS ..o sesne e 506
254 Clock Synchronous CommUNIiCatIoN MOOE .........coeiiiiiiiiiiieeeee et 507

A-13



25.4.1 Initialization in Clock Synchronous Communication MOGE ........ccccccveeverrreneseseereeeeee e 507

A N D T - B I =01 0 4TSS T o] o USRS 508
25.4.3  DABRECEDIION ..ottt et b e bbb e b e bbbt bt b e ere e 510
255 Operation in 4-Wire Bus CoOmmuNiCation MOE .........cccuerueriereeeeeriesesese e seee e se e se e sreses 514
2551 Initiaization in 4-Wire Bus CoOmmUNiCation MOE ........cccooereiiriniiiniesie e 515
ISR N A B T - I - 01 0 1K= T o] o 516
LS STC T B T = 1 L=< o1 o o 518
25.5.4  SCSPin Control @and ArDItrAHON ..........ccocerueveeveeeeeietieseeeeeeeeeseessessessesssessessessesessessessessesssssssensensenens 520
25.6 Notes on Synchronous Serial CommUNICatION UNIT ........ooeiiieiiiiiniiiriceesseseee s 521
26.  12C DUS INTEITACE ...vviiviiiiiitieiie ettt ettt ettt ettt st e et e e te e ebeeae e s beesbeeatesbaesbeeseesbeesresssenreensens 522
26.1 L@ YT T PSP 522
26.2 L S0 1 525
26.21  Module Standby Control Register (MSTCR) ..ot e e 525
26.2.2  SSU/IC Pin Select REQISLEr (SSUITCSR) ....vocvieirieierieeeieesesesiesie e stestesteseeseesesseeseesessessesssssensenes 525
26.2.3 /O Function Pin Select RegisSter (PINSR) .....ccoviieiiiicese ettt 526
26.24 11C bus Transmit Data ReGISIEr (ICDRT) ...cceiuiiiirieieieieeerierese sttt e e sre e 527
26.25 11C bus Receive Data RegIStEr (ICDRR) ......ccccvverierieriereeeeesesesestestestestesseseesseseeseeseesessessesssssesseses 527
26.2.6  11C bus Control REGISLEr L (ICCRL) ....cccceiiieieierieiesesteseete s teseeie st st e saese s stesessesessesessesessesens 528
26.2.7  11C bus Control REGISLEr 2 (ICCR2) .....couiiiiiie ettt e e sae b e 529
26.2.8 1IC bus Mode ReQIStEr (ICMR) .....cceiiiieriiriesieiee e s s e e e e et st sne et e e e e nnesrenneens 530
26.2.9 11C busInterrupt Enable RegiSter (ICIER) .....ccccooveieiiiie ettt 531
26.2.10 11C bus Status REGISIEr (ICSR) ....coveiiieirieirieeee ettt b e e sne e 532
26.2.11 Slave Address REJISLEr (SAR) ..oceiiiiieieieieeseeseeees s sse s ste st te st se e e e e ne e esesre s e enenrennenes 533
26.2.12 11C bus Shift REGISLEr (ICDRS) ....ciiieiiiieiirieiirieiesiees ettt sttt sttt se st et sesbesestesesse e 533
26.3 Common teEMSFOr MUIIPIE MOTES .......c.ooveeirieiirieee bbb 534
P 0 A I =0 = g1 oo ST 534
26.3.2 SDA PinDigital Delay SElECLION ......cccoccee ittt e e e e sneeaesneas 536
26.3.3  INEITUPE REOUESES .....eeiiiiiiitiiriiie sttt ettt s r b sr e e n e r e eneer e re s 537
264 12C DUS INEITACE MOUE ....cvveiecveriicicte sttt bbbt bbb bbb st s aes 538
26.4.1  12C DUSFOMMEL ...ecviiieteieeieieetesiete st st sttt see sttt sttt s st e e ae e be et e e s be e et e st ebe st s benesbesenbenenbe e 538
26.4.2  Master TranSmMit OPEFALION .......cccvueiirieierieirieeete sttt sttt sttt b e et et b e b e b e ebe s b 539
ISR T \V =S (= g == o AV @ o= = 1 o] o 541
26.4.4  Slave TransmMit OPErELION .......cccccieeieieereeseeiee st eseese e e e e e s teeseesteeeeseesseesaesneestesseensesseeneessesnsessesnes 544
26.4.5  SlAVE RECEIVE OPEIBHION ....covviieiiiieiieeeete ettt sttt sttt b et sb b sa st b et se et b et b e e ebeneebe e 547
26.5 Clock SynchronoUS SErial MOUE .........ccveiiiiireecseeeees ettt sr e ne e snesrenrs 549
26.5.1  Clock Synchronous Serial FOMMAEL .........cccceeceriiesieiese et ee s s e st et e e sre e e sneeneas 549
26.5.2  TranSMit OPEIELION .......ccereeuerietiieete ettt ettt et st se et s be e be e b e se e b e saeb e seesesbe e b e e b et ebenesbe e 550
LSRN T = (= o= AV X @ o= = (o) o 551
26.6 Examples Of REQISLEr SELHING .....cciiieeiciee et e e eae e e e sneennenneeanas 552
26.7 TS = =g o= | = TSN 556
26.8 Bit Synchronization CIrCUIT ........c.ceieiieieeieeece st e e sne b e ae e e e enessesnesrens 557
26.9  NOESON I2C BUS INLEITACE ...ovviveviicecteecce ettt bbb bbb bbb bbb nas 558
26.9.1  MaSter RECEIVE IMOUE ......oouiiuiieieiiiie ittt sttt st e et s e e e s e e ene st e s besaeseentees 558
26.9.2 ThelCE Bitinthe ICCR1 Register and the ICRST Bit in the ICCR2 Regiter ......ccccevvvivvvrrernenn 558

P R o T Vo 11V V= I 1 TP PRUUPTRP 559
271 L@ Y T PSP 559
27.2 INPUL/OULPUL PINS ...ttt s h st e e e e et e b b e e beeae e b et e sbesbeneaneeneeneenenbennesaens 560



27.3 L [ £ RSP 561

27.3.1  LIN Control REGISLEr 2 (LINCR2) .....ccoiueviiiieieiesieiesesie et see e s sassesassessesestesessesessesessesensesens 561
27.3.2  LIN Control REGIStEr (LINCR) ....couoiiiiiitiiiteeetereeie ettt sne e 562
27.3.3  LIN StatuS REGISLEr (LINST) ..oiiiiiieiiieirieirieeeie sttt sttt ettt et e 562
274 FUNCEION DESCIIPLION ...ttt sttt st b e st b e bt e e e e e e e b e et e besae b e s e e e e eneebesaesnens 563
P R |V - 1= 1Y oo P 563
P S = =3 1Y oo L= OO RRPSN 566
27.4.3 BuUs ColliSiON DELECION FUNCHION ....c.oiuiiiiiie ettt s sb e e 570
27.4.4  Hardware LIN ENd PrOCESSING ....coeoerierirteirieeetereeteseetesesteseete st seeseseesessesessesesaesesaesessesessesessesesseneas 571
27.5 INEEITUPE REGUESES ...ttt st te st es e s ae e teeseeneesneesaeeneesaesneesbenseensenneeneeeneennesnnes 572
27.6 NOEES ON HAIAWEAIE LIN ...ttt ettt bbb e e b e e e e aenbesaesn s 573
P T Y B O o 01V =T o (= PP 574
281 L@ oV USSR 574
28.2 REGISLEIS ..vecveiteitisteses et ettt st e e e e e e e seeaesaesaeseeseesee e eneeneeseeReeseereseeeEen b e e et eneene e e enenrennenrens 576
28.2.1 On-Chip Reference Voltage Control Register (OCVREFCR) .......ccccevivieiineere e 576
2822 A/DREGISEr i (ADI) (i S0T07) oiirieiiiieiiieestere sttt sttt st e s e b e resae e saenens 577
28.2.3 A/D Mode ReQIStEr (ADMOD) ....cceiiiiieeirerestesesesee e este e e e ese e esessessesresteseeseeseensensenesnensesseses 578
28.2.4  A/D Input Select RegiSter (ADINSEL) ..c.oiiiieiieiseesieese ettt st st st sesne e 579
28.25 A/D Control Register O (ADCOND) .......ccevueririererieeiieesieesiesesseesaesesaesessesessesessesessesessessssesessesessesens 580
28.2.6 A/D Control Register 1 (ADCONL) .....cccvciiiriieisteierieseeieeeeeesese s st srestesresaeseeseeseesessessessessesseses 581
28.3 Common temS for MUItIPIE MOOES .......cvioueeeceee ettt st nae s 582
28.3. 1 INPUL/OULPUL PINS ..ouiiuiieiiiiieierieiese ettt sttt b et b et b et b e b e se b sttt b et ebenesbe e 582
28.3.2  A/D CONVEISION CYCIES ....ocviiieieiseiiesieieeeeeese st st te e saesaen e e e e eseesessesseseestesaeseeneensesensessessensenes 582
28.3.3  A/D Conversion Start CONITION .........ccceoirirererierieieee ettt sttt e e e s b sae b e s 584
28.3.4  A/D CONVEISION RESUIL .....oviiiiieieeietietieie sttt ste b st be st see e e eesee e eseeseeseeneerenseses 586
28.3.5 Low Current Consumption FUNCLION .........ccccoviiiiirieiereieeeresesese et te st s e e se e sse s e snesresseens 586
28.3.6  On-Chip Reference Voltage (OCVREFR) .......ocociiiiii sttt 586
28.3.7  A/D Open-Circuit Detection ASSISt FUNCLION .........cooviiriiirieeneeneee e 586
284 ONE-SNO IMOTE ...t bbbt b etttk sttt ettt e 588
285 LS 0= 1Y o L= O TSRS 589
28.6 REPEEE IMOOE 1 ...ttt bbbt b et bbb bbb bbbt bes et b bt b b nene e enes 590
28.7 S g Te FE RS TS o 01, o L= 592
28.8 REPEEL SWEED IMIOUE ...ttt et e e e s e e s ee s aeentesaeetesteententeeneeseeennesnennnas 594
289 Output Impedance of Sensor uNder A/D CONVEISION .......ccueireririrerieenieesie e s 596
28.10  NOES ON A/D CONVEITES .....cuiieiiiieiirieiesieesie sttt ese sttt sttt et st e et e et ese st e st et e nesbe e e benesbeneebeneebe e 597
A B B/ N @0 1Y/ (=] TP PRURPTRP 598
29.1 L@ Y T PSR 598
29.2 REGISLE'S ...ttt ettt e ettt he e bt ae e aeeb e s b seeae e e e ae e Rt eReeh e e Rt eReeb e b e s et ene et et eneenenaeeneas 600
29.2.1 D/Ai Register (DAI) (I T 008 1) oottt sttt et b e e ene e 600
29.2.2  D/A Control RegIStEr (DACON) ....ocieuiiiieirieierieesieesteesiees e st steseste s teseetesaebeseesesaesessesessssessenessenens 600
30, COMPATALON A .ottt ettt e e e e e e s e et e et e e e e e e e o et e e et e e e e e e n e a e e e e e 601
30.1 L@ YT T PSR 601
30.2 REGISIENS ettt bbb bbb bR b R R R R R bR Rt e Rt e bt e bt b ne e enes 603
30.2.1 Voltage Monitor Circuit/Comparator A Control Register (CMPA) ....ccocovveve e 603
30.2.2 Voltage Monitor Circuit Edge Select Register (VCAQC) .oiiiiiiciecece et 604
30.2.3  Voltage DeteCt REGISIEr (W CAL) ..ottt bbb 605



30.2.4 Voltage DeteCt REQISLEr 2 (W CA2) ..ovieceeeeeeese st steste e s e e e se e sse s sae st st see e aeseeneeneesenseenessesseses 606

30.25 Voltage Monitor 1 Circuit Control Register (VWLC) ..o 607
30.26 Voltage Monitor 2 Circuit Control RegIiSter (WVW2C) .....coovviiiriiriirrieneseee e 608
30.3 Monitoring COmMPariSON RESUILS ......ccccveiiicirie st saeansessesnesnens 609
30.3. 1 MOonNitoring COMPAIALON AL ....c.oieeeeeeeeeeee ettt st e e ae st s ae b e beseeseeneeseeseeneeseeneeaeebenbeee 609
30.3.2  MONItOring COMPAIEION A2 .....c.eeuiieiireetireeteseeter ettt se et sb et b e b b s e bt s s e bt e be b ese b enesnenes 609
304 [0 TgTex (L0 g 7= I I T=S o 4 1 o 14 o] o ISR 610
30.4.1 COMPAIAIOT AL ..ottt ettt h e et e bt e besb e e st e eb e e et ebe e et eae e e e she e b e saeesbesbeennenbeenbenreanns 610
30.4.2  COMPAIAIOT A2 ..ottt et b e h e bR e e e e e et e ae e bt e R e e et e R e e R se e e e e s e neeneer e re s 613
30.5 Comparator A1l and Comparator A2 INLEITUPLS ....ecveeveiereeieiereeeeesieseseseessesresieseeseeseseeseeeesessesssssesses 616
30.5.1  NON-MaSKEDIE INLEITUPLS ....veivieiieieeeeeieeere ettt sttt sb e b e se b e e e e e neeaeeae b e nneee 616
30.5.2  MaSKADIE INEEITUDLS ....vcveieeiirieiirieiere ettt ettt b et e b b nn s 616
N O o] 0T T = 1o g = R PP TP TR PPPTPTTR 617
311 L@ YT T PSP 617
312 L S0 1 619
3121 Comparator B Control Register O (INTCMP) ..o e e 619
31.2.2 External Input Enable Register O (INTEN) ....ccociiiiiiieie et 619
31.2.3 INT Input Filter Select REGIStEr O (INTF) ...ooviiieireiieeerieesieeseeesee st 620
313 FUNCLION@Al DESCIIPLION ...c.eiviitiieseeee ettt b e s e st st e e e be et e bese e b e s e e e e sneenesaesrens 621
31.3.1 Comparator Bi Digital Filter (i = 1 08 3) ..cccceeceeeeeeire et se ettt s ene s s 622
314 Comparator B1 and Comparator B3 INTEITUPLS ...o.ueevieiieeieieese ettt 623
32, FIASN MEIMOIY ...ttt e e et e e e ekt e e s et e e e enbe e e e e e annees 624
321 (@ V< AV =TSR 624
32.2 MEMOTY M@ ..o e e s e s r e s sn s 625
32.3 Functions to Prevent Flash Memory from being REWHITEN ...........ccceveieiineese e 626
1722 N R 1 D N @0 X @ g T= o Q) T 1 o OSSP 626
32.3.2 ROM COde ProteCt FUNCHION ......ccoiiriiieieieieiesie ettt see e seeseeneeseeseenessesseses 627
32.3.3  Option Function Select REQISIEr (OFS) ....ccvcieiiieeie ettt sttt 627
324 (1 B (C Y 1 (1Y, o o L= USSR 628
3241 Flash Memory StatuS REJISIEN (FST) ...coeoiiiiiriiirieirieerteesieesi st 629
32.4.2 Flash Memory Control Register O (FIMRO) .....ccoieeiieiieie ettt s 631
32.4.3 Flash Memory Control Register 1 (FMRL) ..o e 634
3244  Flash Memory Control REgIStEr 2 (FMR2) ......couiiiiiiiiniirieeeieeeie e 636
A I VLT[0 1V o [ OSSPSR 638
I T VLY 1Y o [ SRS 638
32.4.7  SUSPENA OPEIELION ....cvivertiietiieteestee ettt ettt et e bt b e b e e e bbbt se e bt b e bt s e st s eb e se e st e e bt seebe s enennens 639
32.4.8 How to Set and EXit EACh MOE ......c.eoueiiiiieieeeeeete ettt e 640
3249 BGO (BackGround Operation) FUNCLION .........ccccciiriireiierieieeeeese et s 641
32.4.10 DataProteCt FUNCHION .....c.ooiiiiiieiiesiciete sttt sttt st saeseese e e e e e e eneerenaesneseessees 642
32.4.11  SOFtWare COMIMANGS ......ocuiitiriirtiieieeeeet ettt see sttt s e e e et ebe bt e bt sbesbeseeseeeeseeseeneeneeneeneebenaees 643
32.4.12  FUIl SEBEUS CRECK ...ttt bbb ettt b e bt b e b e e e e e seeaeeaesb e b ee 654
325 Standard Serial 1/O MOOE ......oovviieceeeceete ettt s e e s resae s se e e e neeneenesrenes 656
325.1  ID Code ChECK FUNCLION .....oiueeiiiieiiietirie sttt sttt st sbe bbb e e e et ene b e nne e 656
32.6 Parallel [/O IMOUE .....ooveeiieieiieeiisiesies ettt ettt b s e bt se st s et e sesae s saesestes e snnensnnes 659
32.6.1 ROM COde ProteCt FUNCHION .......cciiriiieieieintese s e see e st st sae e seeseeneeseeneeneesesseses 659
327 NTo =T o gl F= S Y= o' YRS 660
32.7.1  CPU REWITE IMOOE ...ttt sttt s b e bbb e b e e et e ne et eae b e b e 660



1CIC TN = =To [0 1od o To [ = do V=T g @0 o YU g g o] (o] o OSSPSR 664

331 L@ oV SR 664
33.2 Key Points and Processing Methods for Reducing Power CoONSUMPLION .........cocvvvieneniereereeseniesiennens 664
3321 VOItage DEteCtion CIFCUIT ......ccoeiiiiriiiieieere sttt st s sb e s st se e e e e e e se e e eaesbe b ee 664

G T o £ TSRS 664
T2 T O oo € TSP T 664
3324 Wait MOdE, SLOP MOE .....ooueieiiiiiieieee et ettt s bbb se e ne e sae b b e 664
33.25  Stopping Peripheral FUNCLION CIOCKS ........cooiiiiiriiiiiiceseses e 664
T2 G T T 11 £ TSRS 664

I I B Y B N 0o 01V 1 (= USSR 664
33.28  Clock Synchronous Serial INTEIfaCEe .........cciiiiiiiiie s 665
33.2.9 Reducing Internal Power Consumption Using VCA20 Bit ......ccccceoeveeievivie v sene e 665
33.2.10 StOPPING FIASN IMEBIMOIY ...ttt et et b e b b sae b e e se e eaeeb e e ee 667
33.211 Low-Current-Consumption REAA MOE ..........coreruiriiiniiinieineeiereeieneeie et 668
34.  Electrical CRaraCteriStICS .........ccveiiiiiiiiiieiiie ettt e e e e e e eee s 669
35, USBOE NOLES ...ttt ettt e e e e e e e s e e e e e e e e e e e e e e 696
35.1 Notes 0N ClOCK GENEration CIFCUIT ........coeoeriirerieiesie et se e sbe st e seesassesaesaesaens 696
35,11 SEOP IMOOE ...ttt bbbt b bbbt e b e bR R R bt e bt e bbb nenens 696
35.1.2  WEIEMOUE ..ottt b et e et b e bt b b e ra 696
35.1.3 Reducing Internal Power USiNg VCA20 Bit ..o s 697
35.1.4  Oscillation Stop DELECtioN FUNCHION ......c.ooccviririiirieieiiieiiseei et 697
35.1.5  OsCillation CirCUit CONSLANES ........ceerrieerreirreerreerreerre s e sn s nnenes 697
35.1.6 High-Speed On-chip OSCIIALOr MOOE .......ccoeiiiiiiiiiie e e 697
35.1.7  LOW-SPEEU ClOCK MOUE ..ottt ettt 697
35.2 NOLES ON INLEITUPBLS ...ttt sttt st e sk e s e e e b sb e e s abe e s be e s steeabeesbeesnbeenreena 698
3521 Reading Address 00000R ..........ccorerueueueieririeieeresesieesesesessese e e se e se e b e e sesaebe e sesasbesesessssssesessssanas 698
LIS S 1 1] o [T 698
35.2.3 Externa Interrupt and Key INPUt INTEITUPL .....oceeeiieiice e 698
35.2.4  Changing INtEITUDPE SOUFCES ....cc.eiueieireeieeeriestesie st stesie e see e et saesae s st sbesbeseeseeseeseeseeneeseeneeaesbeseeses 699
35.25  Rewriting Interrupt Control REGISLEN ........coiiiiuiiriiiriiri it 700
35.3 NOES ON ID COUE ATEBS .....coveeiveiereiereeiesr ettt r e b s e s e s e st e e st ne e e ne st r s e nenennenen 701
35.3.1  Setting EXample Of 1D COUB ATEBS ......coiuiriirieieeieeeiee ettt st sb e e s e e e eae b sae e 701
354 Notes 0n Option FUNCLION SEIECE ATEA ......cc.iiiiieiiiceteeees e 701
35.4.1  Setting Example of Option FUNCLION SEIECt ATEA ......cc.ecvecieceeeeeese e 701
355 NOLES ON DTC ..ttt b et h e e et h e e e s he e ee e s he e e be s ae e s beehe e besae e b e ebeansesaeeaeesaeesaeeanas 702
35.5.1  DTC ACHIVALION SOUICE ...vevieiueeueeiieeeetisiessestesteseesseseeeeseesessessessessesseseesssnsesseseesessessessessessesessessessessenes 702
3552 DTCENI (i = 010 6) REJISIEIS ..ovovcveiireiirieirie sttt r et s ss e ne e 702
35.5.3  Peripheral MOGUIES ........ooiiiiiiiee e ettt s b e e e e e e e e s e eae b e b e 702
35.5.4  INEITUDPE REGUESE ...c.eieieieeceeeiet ettt ettt r e r e r e e e st eneer e ne s 702
3555  DTC Chain TIANSFENS ....ooceiiieiiiiereeetese ettt r e s e st n e r s nn s 702
35.6 NOEES ON TIMEE RA ..ttt a e b b e e ee et e s e e aeebeeb e s besaeebesbese e s enseneeneenennenaesaens 703
357 NOLES ON TIMEN RB ...ttt st sttt e st e ae st e seese et e s besaesbebeseensenseneeneesensessessens 704
0 R T 4 07= o Y oo [ TSRS 704
35.7.2  Programmable Waveform Generation MOE ..........ccooreerireniinene e 704
35.7.3  Programmable One-shot GENEration MOGE ..........ccoeirririeiriiinireese e 705
35.7.4  Programmable Wait One-shot Generation MOE ........ccoccevviieeieciece e 705
35.8 NOEES ON TIMEN RC ...ttt ae b b e e e e e e e e st ebeeb e e bt sae et et e se e s ense e e e snesbesaesnens 706



35.8. 1 TRC REGISIEN vvveoeeoreeeeeeeeeeeeeeoesesesseeeeseseseeeesesssseseeesessseeseesseesseeeeessseseeeeeseessseeessssseeeeeesssseseeessseees 706

35.8.2  TRCSR REGISIEN .oviiiiietiiieiiiieiirieisteie sttt ee ettt e s e st eseseebessesessesesaesesaesessesessesessenessesessesessnsesnses 706
35.8.3  TRCCRL REQISIEN ...c.ceiviietiiitiietesietesteteseetesaesesaesesaesessessssesessessssassssessesessesessesessesessesessesessesessesessases 706
35.8.4  COUNt SOUICE SWITCHING ..uveueereeterieieisiiesiesese st esae e e e se et e e e e e esessesrestesteseesaeaeseeneeneesenseeneerensees 706
35.8.5  INPUL CAPEUIE FUNCLION ...ttt st e et e be b e bbb e e e seeaeeaeebe b ee 707
35.86 TRCMR Register in PWM2 MOUE .......ooviiriiiiiiriiinient sttt 707
35.8.7  Count SOUrCE FOCOAOM .....c.ooiiuiiriiietiisterestees ettt b et a et se bbbt b et b e se e st se e ne e enentens 707
35.9 NOLES ON TIMEN RD ...ttt e bt b e et et e e et ebeeb e e bt sae et et e se e s ensene e e snenbenaesaens 708
35.9.1  TRDSTR REJISIEN ..oviiieieieieeietisese sttt ste e see e s e e stestesaestesteseeneeneeseeseesesbesbeseesaeneesenseenessesseses 708
35.9.2 TRDIi REGISIEr (I =0 08 L) ooeeeeeeesesieriesiesteeree e e ese e te e sae s e e e e e eseesesaesresteseeseeseeneesensessnssensenes 708
35.9.3 TRDSRI REGISIEN (I =0 O 1) wouevieeieeiirieiirieiesietesiesesiesessesessesessesessesessesessessssessesessesessesessesessesessesessases 708
35.94 TRDCRI REGISIEN (I = 0 08 1) .eoietiiitireeiirieiesiet ettt ne e e s 708
35.9.5  COUNE SOUCE SWITCN ...eeiiiiiiieieicet ettt e ettt e et ens 709
35.9.6  INPUL CAPEUIE FUNCLION ...ttt sttt e se e et be b e b e st e e e seeaeeae b e b es 709
35.9.7  Reset SynchronoUS PWM IMOE ......c.ooviuiiiiiiiieinieiriecrert st 709
35.9.8 Complementary PWM MOCE ......cccceviiiiiniiiesiericnese et e st sae e sne st tesee e ensenaeneensssessesns 710
35.9.9  Count SOUCE FOCOAOM ...ttt ettt b et et e et aeebesbeebesbe b seeneeneeneeneeaeebenaees 713
35.10  NOtESON TIMEN RE ..ottt sttt sttt s ee e e e e e e eseesesbeseestesbeseeneeneeseeseesenseneenes 714
35.10.1 Starting and SOPPING COUNL ......cceiviriiieieeresieseestesteseseeseeseeseeseeeesessessesrestesresaesseseeseesessessessessessenes 714
35.10.2 REGISIEN SEEING ..eiteitiitiieieie ettt ettt b et ae bt e e se e e e e e aeebeebesbeseereeneeneeaeeaenbe b ee 714
35.10.3 Time Reading Procedure of Real-Time ClOCK MOGE ........covueiriirieiineieeseesee s 716
35.11 Noteson Seria Interface (UARTI (I 00 1)) woooeieeieiieiseee e see et eeesne e sne e aennaens 717
35.12 Noteson Serial INErface (UART2) ...ttt e be bbb b b e 718
35.12.1 Clock Synchronous SErial 1/0 MOOE .........ccoieirieirieiretree e 718
35.12.2 Special MOAE 1 (I2ZC MOE) .....ccvveverrieercreiieietete ettt bbbt s st bbbt s st s s s bt nnas 719
35.12.3  UZBRG REJISLEN .....cuiiueeiiiiiiieisiesisiisessisesseessesessesessesessessssessssessesessesessssessesessesessesessesessesessessssessssenes 719
ST U I =K (= S 719
35.13  Notes on Synchronous Serial CommuniCation UNit ..........ooceveiieiinieneces e esee e see e see s 719
35.14  NOESON I2C DUS INLEITACE ....eecvviicececieeeee ettt ettt et s bbbt bbb snas 720
35.14.1 MaStEr RECEIVE IMOUE ....oeiieieieieeiee ettt sttt sttt et s te st e e e se e e eneebenaesneseesees 720
35.14.2 ThelCE Bit in the ICCR1 Register and the [ICRST Bit in the ICCR2 Register .......c.ccccveevvveerenne, 720
35.15  NOtESON HArAWEIrE LIN .....oeeeiieiiieii et ettt b e s b b e e b ene b s eaesbe b e 721
35.16  NOtES ON A/D CONVEITEN ...cuveuieeeeeieiietstesiesiesteste e seesee e es e stesbesteseeseeeenee e eseesessessestesteseeseeneesenseesensenseses 721
35.17  NOES ON FIASN IMEIMIONY ...vicueiciicii et ce ettt et s e s ae e e te s e e te s e en s e eseenseeaeeseesneentesaeenrensanns 722
35.17.1  CPU REWHTE MOUE ...c.eeviieiiiiieirieiisieicstees ettt s et sse b sa st sessesessesessesessesessesensesensnnes 722
1T TN IS T o 1= o) 8 NN S 726
35.18.1 Inserting a Bypass Capacitor between VCC and VSS Pins as a Countermeasure against Noise and
[ ot o L o OO PP SOPRTRRPRURURTN 726
35.18.2 Countermeasures against Noise Error of Port Control REQISIErS ......ccooeriverinine e 726
35.19  Note on Supply Voltage FIUCIUBLION ........cccoueiiiiiiiiieiereieeieete et 726



R8C/3JM Group

36.  Notes on ON-Chip DEDUGUET ....oooiiiiiiiie e 727
37. Notes on Emulator DEBUGQET .......ooeeiiiiiiiiii e a e e e e e 728
Appendix 1. Package DIMENSIONS .......cooiiiiiiiiiiiiiiiie ettt e st e e et b e e e s anberee e e s sbeaeaenns 729

Appendix 2. Connection Examples between Serial Programmer and On-Chip Debugging Emulator .. 730

Appendix 3. Example of Oscillation Evaluation CirCUIL ...........c..eeeiiiiiiieeeiiiiiieee it 732
106 = PRSP PTPPRP 733
RO1UH0285EJ0100 Rev.1.00 RENESAS Page 19 of 734

Aug 08, 2011



SFR

Page Reference

Address Register Symbol Page Address Register Symbol Page
0000h 0040h
0001h 0041h |Flash Memory Ready Interrupt Control FMRDYIC 145
0002h Register
0003h 0042h
0004h | Processor Mode Register 0 PMO 29 0043h
0005h | Processor Mode Register 1 PM1 177 0044h
0006h | System Clock Control Register 0 CMO 108 0045h
0007h | System Clock Control Register 1 CM1 109 0046h
0008h | Module Standby Control Register MSTCR 247,304, 0047h | Timer RC Interrupt Control Register TRCIC 145
319, 339, 0048h | Timer RDO Interrupt Control Register TRDOIC 145
354, 368, 0049h | Timer RD1. Interrupt Control Register TRD1IC 145
38%2?4’ 004Ah | Timer RE Interrupt Control Register TREIC 144
0009h | System Clock Control Register 3 RYE] 110 004Bh |UART2 Transmit Interrupt Control Register | S2TIC 144
000Ah | Protect Register PRCR 138 004Ch |[UART2 Receive Interrupt Control Register | S2RIC 144
000Bh |Reset Source Determination Register RSTFR 29 004Dh | Key Input Interrupt Control Register KUPIC 144
000Ch | Oscillation Stop Detection Register och 112 004Eh | A/D Conversion Interrupt Control Register |ADIC 144
000Dh | Watchdog Timer Reset Register WDTR 177 004Fh IS?U Intteguptt Clogtro! I?egister /1IC bus Ssulc/icIC 145
000Eh | Watchdog Timer Start Register WDTS 177 0050h nterrupt --ontrol Register
000Fh_| Watchdog Timer Control Register WDTE 178 0051 |UARTO Transmit Interrupt Control Register | SOTIC 144
0010h 0052h | UARTO Receive Interrupt Control Register | SORIC 144
001th 0053h | UART1 Transmit Interrupt Control Register | SITIC 144
0012h 0054h | UART1 Receive Interrupt Control Register [S1RIC 144
0013h 0055h | INT2 Interrupt Control Register INT2IC 146
0014h _ . . . 0056h | Timer RA Interrupt Control Register TRAIC 144
0015h | High-Speed On-Chip Oscillator Control Register 7| FRA7 112 0057h
0016h 0058h | Timer RB Interrupt Control Register TRBIC 144
0017h 0059h | INT1 Interrupt Control Register INT1IC 146
0018h 005Ah [INT3 Interrupt Control Register INT3IC 146
0019h 0058
001Ah 005Ch
001Bh - - 005Dh [ INTO Interrupt Control Register INTOIC 146
001Ch | Count Source Protection Mode Register CSPR 178 005Eh |UART2 Bus Collision Detection Interrupt | U2BCNIC 142
001Dh Control Register
001Eh 005Fh
001Fh 0060h
0020h 0061h
0021h 0062h
0022h 0063h
0023h | High-Speed On-Chip Oscillator Control Register 0| FRAO 113 0064h
0024h | High-Speed On-Chip Oscillator Control Register 1| FRAL 113 0065h
0025h | High-Speed On-Chip Oscillator Control Register 2| FRA2 114 0066h
0026h | On-Chip Reference Voltage Control Register OCVREFCR 576 0067h
0027h 0068h
0028h | Clock Prescaler Reset Flag CPSRF 114 0069h
0029h | High-Speed On-Chip Oscillator Control Register 4| FRA4 115 006Ah
002Ah [ High-Speed On-Chip Oscillator Control Register 5| FRAS 115 006Bh
002Bh | High-Speed On-Chip Oscillator Control Register 6| FRA6 115 006Ch
002Ch 006Dh
002Dh 006Eh
002Eh 006Fh
002Fh | High-Speed On-Chip Oscillator Control Register 3| FRA3 115 0070h
0030h | Voltage Monitor Circuit’Comparator A Control CMPA 42, 603 0071h
Register _ 0072h | Voltage Monitor 1 Interrupt/Comparator AL | VCMPLIC 144
0031h [Voltage Monitor Circuit Edge Select Register VCAC 43, 604 Control Register
0032h 0073h | Voltage Monitor 2 Interrupt/Comparator A2 | VCMP2IC 144
0033h | Voltage Detect Register 1 VCAL1 43, 605 Control Register
0034h | Voltage Detect Register 2 VCA2 44,116, 0074h
606 0075h
0035h 0076h
0036h | Voltage Detection 1 Level Select Register VDILS 45 0077h
0037h 0078h
0038h | Voltage Monitor O Circuit Control Register VWoC 46 0079h
0039h | Voltage Monitor 1 Circuit Control Register vwicC 47, 607 007Ah
003Ah | Voltage Monitor 2 Circuit Control Register vw2ac 48, 608 007Bh
003Bh 007Ch
003Ch 007Dh
003Dh 007Eh
003Eh 007Fh
003Fh
Note:
1. The blank regions are reserved. Do not access locations in these

regions.




Address Register Symbol Page Address Register Symbol Page
0080h |DTC Activation Control Register DTCTL 189 00COh A/D Register 0 ADO 577
0081h 00C1lh
0082h 00C2h A/D Register 1 AD1 577
0083h 00C3h
0084h 00C4h A/D Register 2 AD2 577
0085h 00C5h
0086h 00C6h | A/D Register 3 AD3 577
0087h 00C7h
0088h [DTC Activation Enable Register 0 DTCENO 188 00C8h A/D Register 4 AD4 577
0089h |DTC Activation Enable Register 1 DTCEN1 188 00C9%h
008Ah |DTC Activation Enable Register 2 DTCEN2 188 00CAh A/D Register 5 AD5 577
008Bh [DTC Activation Enable Register 3 DTCEN3 188 00CBh
008Ch |DTC Activation Enable Register 4 DTCEN4 188 00CCh | A/D Register 6 AD6 577
008Dh [DTC Activation Enable Register 5 DTCEN5 188 00CDh
008Eh |DTC Activation Enable Register 6 DTCENG6 188 00CEh A/D Register 7 AD7 577
008Fh 00CFh
0090h 00D0Oh
0091h 00D1h
0092h 00D2h
0093h 00D3h
0094h 00D4h A/D Mode Register ADMOD 578
0095h 00D5h A/D Input Select Register ADINSEL 579
0096h 00D6h A/D Control Register 0 ADCONO 580
0097h 00D7h | A/D Control Register 1 ADCON1 581
0098h 00D8h | D/AO Register DAO 600
0099h 00D%h | D/A1 Register DA1 600
009Ah 00DAh
009Bh 00DBh
009Ch 00DCh D/A Control Register DACON 600
009Dh 00DDh
009Eh 00DEh
009Fh 00DFh
00AOh [UARTO Transmit/Receive Mode Register UOMR 426 00EOh Port PO Register PO 71
00Alh |UARTO Bit Rate Register UOBRG 426 00E1lh Port P1 Register P1 71
00A2h |UARTO Transmit Buffer Register uoTB 427 00E2h Port PO Direction Register PDO 70
00A3h 00E3h Port P1 Direction Register PD1 70
00A4h |UARTO Transmit/Receive Control Register 0 | UOCO 428 00E4h Port P2 Register P2 71
00A5h [UARTO Transmit/Receive Control Register 1 | UOC1 428 00E5h Port P3 Register P3 71
00A6h |UARTO Receive Buffer Register UORB 429 00E6h Port P2 Direction Register PD2 70
00A7h 00E7h Port P3 Direction Register PD3 70
00A8h |UART2 Transmit/Receive Mode Register U2MR 448 00E8h Port P4 Register P4 71
00A9h | UART2 Bit Rate Register U2BRG 448 00ESh
00AAh | UART2 Transmit Buffer Register u2TB 449 00EAh Port P4 Direction Register PD4 70
00ABh 00EBh
00ACh | UART2 Transmit/Receive Control Register 0 | U2CO 450 00ECh Port P6 Register P6 71
00ADh |UART2 Transmit/Receive Control Register 1 | U2C1 451 00EDh
00AEh |UART2 Receive Buffer Register U2RB 452 00EEh Port P6 Direction Register PD6 70
00AFh 00EFh
00BOh |UART?2 Digital Filter Function Select Register | URXDF 453 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 453 00FBh
00BCh |UART2 Special Mode Register 4 U2SMR4 454 00FCh
00BDh |UART2 Special Mode Register 3 U2SMR3 454 00FDh
00BEh |UART2 Special Mode Register 2 U2SMR2 455 OOFEh
00BFh | UART2 Special Mode Register U2SMR 455 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 208 0130h |Timer RC Control Register 2 TRCCR2 252, 273, 279,
0101h | Timer RA I/O Control Register TRAIOC 208, 211, 214, 286

216, 218, 221 0131h |Timer RC Digital Filter Function Select TRCDF 252, 286
0102h | Timer RA Mode Register TRAMR 209 Register
0103h | Timer RA Prescaler Register TRAPRE 209 0132h | Timer RC Output Master Enable Register TRCOER 253
0104h | Timer RA Register TRA 210 0133h | Timer RC Trigger Control Register TRCADCR 253
0105h | LIN Control Register 2 LINCR2 561 0134h
0106h | LIN Control Register LINCR 562 0135h | Timer RD Control Expansion Register TRDECR 304, 319, 339,
0107h _JLIN Status Register LINST 562 0136h | Timer RD Trigger Control Regist TRDADCR :253 Y ?i?g ' :35855
0108nh | Timer RB Control Register TRBCR 225 fmer RD Trigger Control Register 60, 306
0109h | Timer RB One-Shot Control Register TRBOCR 225 0137h | Timer RD Start Register TRDSTR 305, 321, 341,
010Ah |Timer RB I/O Control Register TRBIOC 226, 229, 233, 356, 370, 387
236, 240 0138h | Timer RD Mode Register TRDMR 305, 322, 341,
010Bh |Timer RB Mode Register TRBMR 226 356, 370, 387
010Ch | Timer RB Prescaler Register TRBPRE 227 0139h | Timer RD PWM Mode Register TRDPMR 306, 323, 342
010Dh | Timer RB Secondary Register TRBSC 227 013Ah | Timer RD Function Control Register TRDFCR 306, 323, 342,
010Eh | Timer RB Primary Register TRBPR 228 357, 371, 388
010Fh 013Bh |[Timer RD Output Master Enable Register 1 | TRDOER1 | 324, 343, 358,
0110h 372, 389
01llh 013Ch |Timer RD Output Master Enable Register 2 | TRDOER2 | 324, 343, 358,
o11oh 372, 389
o113h 013Dh | Timer RD Output Control Register TRDOCR 325, 344, 390
013Eh |Timer RD Digital Filter Function Select TRDDFO 307
0114h Register 0
0115h 013Fh |Timer RD Digital Filter Function Select TRDDF1 307
0116h Register 1
0117h 0140h | Timer RD Control Register O TRDCRO 308, 326, 344,
0118h | Timer RE Second Data Register / Counter | TRESEC 409, 417 359, 373, 391
Data Register 0141h |Timer RD I/O Control Register AO TRDIORAO 309, 327
0119h | Timer RE Minute Data Register / Compare | TREMIN 409, 417 0142h |Timer RD I/O Control Register CO TRDIORCO 310, 328
Data Register 0143h | Timer RD Status Register 0 TRDSRO | 311, 329, 345,
011Ah | Timer RE Hour Data Register TREHR 410 360, 374, 392
011Bh | Timer RE Day of Week Data Register TREWK 410 0144h | Timer RD Interrupt Enable Register 0 TRDIERO 312, 330, 346,
011Ch |Timer RE Control Register 1 TRECR1 411, 418 361, 375, 393
011Dh | Timer RE Control Register 2 TRECR2 412, 418 0145h |Timer RD PWM Mode Output Level Control [ TRDPOCRO 346
OLLEh | Timer RE Count Source Select Register | TRECSR 213, 419 Register 0
0146h |Timer RD Counter 0 TRDO 312, 330, 347,
011Fh 36
i : 0147h 1, 376, 393
0120h | Timer RC Mode Register TRCMR 247 oaen T RDG IReoi 0 TRDGRAO | 313 331 347
0121h | Timer RC Control Register 1 TRCCRL | 248, 270, 279, imer RD Genera| Register 6. 377 304
0149h g ’
0122h | Timer RC Interrupt Enable Register TRCIER 248 014Ah | Timer RD General Register BO TRDGRBO | 313, 331, 347,
0123h | Timer RC Status Register TRCSR 249 0148Bh 362,377, 394
0124h | Timer RC /O Control Register 0 TRCIORO | 250, 265, 271 014Ch | Timer RD General Register CO TRDGRCO 313;;635313,9?;41
0125h | Timer RC I/O Control Register 1 TRCIORL | 250, 266, 272 014Dh ’
0126h | Timer RC Counter TRC 251 014Eh |Timer RD General Register DO TRDGRDO | 313, 331, 347,
0127h 014Fh 362, 377, 394
0128h | Timer RC General Register A TRCGRA 251 0150h | Timer RD Control Register 1 TRDCR1 308, 326, 344,
0129h 373
012Ah | Timer RC General Register B TRCGRB 251 0151h T?mer RD 1/O Control Reg?ster Al TRDIORAL 309, 327
0128h 0152h | Timer RD 1/O Control Register C1 TRDIORC1 310, 328
012Ch | Timer RC General Register C TRCGRC 251 0153h | Timer RD Status Register 1 TRDSR1 311, 329, 345,
360, 374, 392
0120h 0154h | Timer RD Interrupt Enable Register 1 TRDIERL | 312, 330, 346,
012Eh [Timer RC General Register D TRCGRD 251 361, 375, 393
012Fh 0155h | Timer RD PWM Mode Output Level Control | TRDPOCR1 346
Note: Register 1
1. The blank regions are reserved. Do not access locations in these 0156h | Timer RD Counter 1 TRD1 312, 330, 347,
regions. 0157h 876
0158h | Timer RD General Register A1 TRDGRA1 | 313, 331, 347,
0159h 362, 377, 394
015Ah | Timer RD General Register B1 TRDGRB1 | 313, 331, 347,
015Bh 362, 377, 394
015Ch |Timer RD General Register C1 TRDGRC1 | 313, 331, 347,
015Dh 362, 377, 394
015Eh |Timer RD General Register D1 TRDGRD1 | 313, 331, 347,
015Fh 362, 377, 394




Address Register Symbol Page Address Register Symbol Page
0160h [UART1 Transmit/Receive Mode Register UIMR 426 01A0h
0161h [UART1 Bit Rate Register U1BRG 426 01A1lh
0162h [UART1 Transmit Buffer Register uiTB 427 01A2h
0163h 01A3h
0164h |UART1 Transmit/Receive Control Register O U1cCo 428 01A4h
0165h |UART1 Transmit/Receive Control Register 1 uic1 428 01A5h
0166h |UART1 Receive Buffer Register U1RB 429 01A6h
0167h 01A7h
0168h 01A8h
0169h 01A%h
016Ah 01AAh
016Bh 01ABh
016Ch 01ACh
016Dh 01ADh
016Eh 01AEh
016Fh 01AFh
0170h 01BOh
0171h 01B1h
0172h 01B2h |Flash Memory Status Register FST 629
0173h 01B3h
0174h 01B4h |Flash Memory Control Register O FMRO 631
0175h 01B5h |Flash Memory Control Register 1 FMR1 634
0176h 01B6h |Flash Memory Control Register 2 FMR2 636
0177h 01B7h
0178h 01B8h
0179h 01B%h
017Ah 01BAh
017Bh 01BBh
017Ch 01BCh
017Dh 01BDh
017Eh 01BEh
017Fh 01COh |Address Match Interrupt Register O RMADO 161
0180h | Timer RA Pin Select Register TRASR 72,210 01C1h
0181h |Timer RB/RC Pin Select Register TRBRCSR | 72, 228, 254 01C2h
0182h | Timer RC Pin Select Register 0 TRCPSRO 73, 255 01C3h |[Address Match Interrupt Enable Register 0 AIERO 161
0183h | Timer RC Pin Select Register 1 TRCPSR1 73, 256 01C4h |Address Match Interrupt Register 1 RMAD1 161
0184h | Timer RD Pin Select Register 0 TRDPSRO | 74,314, 332, 01C5h
348, 363, 01C6h
. . . 379, 396 01C7h [Address Match Interrupt Enable Register 1 AIER1 161
0185h | Timer RD Pin Select Register 1 TRDPSR1 | 74,314,332, oicsh
348, 363,
379, 396 01C%h
0186h 01CAh
0187h 01CBh
0188h [UARTO Pin Select Register UOSR 75, 430 01CCh
0189h [UARTL1 Pin Select Register U1SR 75, 430 01CDh
018Ah |UART2 Pin Select Register 0 U2SR0 76, 456 01CEh
018Bh | UART2 Pin Select Register 1 U2SR1 76, 456 01CFh
018Ch [SSUIIIC Pin Select Register SSUIICSR | 77, 494, 525 01D0h
018Dh 01D1h
018Eh |INT Interrupt Input Pin Select Register INTSR 77,154 01D2h
018Fh |1/O Function Pin Select Register PINSR 78, 117, 526 01D3h
0190h 01D4h
0191h 01D5h
0192h 01D6h
0193h [ SS Bit Counter Register SSBR 495 01D7h
0194h | SS Transmit Data Register L / IIC bus Transmit | SSTDR / 495, 527 01D8h
Data Register ICDRT 01D9%h
0195h |SS Transmit Data Register H SSTDRH 01DAh
0196h |SS Receive Data Register L / IIC bus Receive |SSRDR/ 496, 527 01DBh
Data Register ICDRR 01DCh
0197h |SS Receive Data Register H SSRDRH 01DDh
0198h |SS (;ontrol Register H / 11C bus Control SSCRH/ 496, 528 01DEh
Register 1 ICCR1
0199h |SS Control Register L / 1IC bus Control Register 2| SSCRL / 497, 529 O1DFh
ICCR2
019Ah [SS Mode Register / IIC bus Mode Register SSMR/ 498, 530
ICMR
019Bh |SS Enable Register / IIC bus Interrupt Enable | SSER/ 499, 531
Register ICIER
019Ch [SS Status Register / IIC bus Status Register SSSR/ICSR| 500, 532
019Dh |SS Mode Register 2 / Slave Address Register | SSMR2 / 501, 533
SAR
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 79 2C50h |DTC Control Data 2 DTCD2
01Elh [Pull-Up Control Register 1 PUR1 79 2C51h
01E2h 2C52h
01E3h 2C53h
01E4h 2C54h
01E5h 2C55h
01E6h 2C56h
01E7h 2C57h
01E8h 2C58h [DTC Control Data 3 DTCD3
01E9h 2C5%h
01EAh 2C5Ah
01EBh 2C5Bh
01ECh 2C5Ch
01EDh 2C5Dh
01EEh 2C5Eh
01EFh 2C5Fh
01FOh | Port P1 Drive Capacity Control Register P1DRR 80 2C60h [DTC Control Data 4 DTCD4
01F1h |Port P2 Drive Capacity Control Register P2DRR 80 2C61h
01F2h | Drive Capacity Control Register O DRRO 81 2C62h
01F3h | Drive Capacity Control Register 1 DRR1 82 2C63h
01F4h 2C64h
01F5h |Input Threshold Control Register O VLTO 83 2C65h
01F6h |Input Threshold Control Register 1 VLT1 83 2C66h
01F7h 2C67h
01F8h | Comparator B Control Register O INTCMP 619 2C68h |DTC Control Data 5 DTCD5
01F9h 2C69h
01FAh |External Input Enable Register 0 INTEN 155, 619 2C6Ah
01FBh 2C6Bh
01FCh [INT Input Filter Select Register 0 INTF 156, 620 2C6Ch
01FDh 2C6Dh
01FEh |Key Input Enable Register 0 KIEN 159 2C6Eh
01FFh 2C6Fh
2C00h |DTC Transfer Vector Area 2C70h [DTC Control Data 6 DTCD6
2C01h |DTC Transfer Vector Area 2C71h
2C02h |DTC Transfer Vector Area 2C72h
2C03h |DTC Transfer Vector Area 2C73h
2C04h |DTC Transfer Vector Area 2C74h
2C05h | DTC Transfer Vector Area 2C75h
2C06h |DTC Transfer Vector Area 2C76h
2C07h |DTC Transfer Vector Area 2C77h
2C08h |DTC Transfer Vector Area 2C78h [DTC Control Data 7 DTCD7
2C09h |DTC Transfer Vector Area 2C79h
2CO0Ah |DTC Transfer Vector Area 2C7Ah

: DTC Transfer Vector Area 2C7Bh

: DTC Transfer Vector Area 2C7Ch
2C3Ah | DTC Transfer Vector Area 2C7Dh
2C3Bh |DTC Transfer Vector Area 2C7Eh
2C3Ch |DTC Transfer Vector Area 2C7Fh
2C3Dh | DTC Transfer Vector Area 2C80h [DTC Control Data 8 DTCD8
2C3Eh |DTC Transfer Vector Area 2C81h
2C3Fh |DTC Transfer Vector Area 2C82h
2C40h |DTC Control Data 0 DTCDO 2C83h
2C41h 2C84h
2C42h 2C85h
2C43h 2C86h
2C44h 2C87h
2C45h 2C88h [DTC Control Data 9 DTCD9
2C46h 2C8%h
2C47h 2C8Ah
2C48h | DTC Control Data 1 DTCD1 2C8Bh
2C49h 2C8Ch
2C4Ah 2C8Dh
2C4Bh 2C8Eh
2C4Ch 2C8Fh
2C4Dh
2C4Eh
2C4Fh

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

regions.




Address Register Symbol Page Address Register Symbol Page
2C90h |DTC Control Data 10 DTCD10 2CDOh |DTC Control Data 18 DTCD18
2C91h 2CD1h
2C92h 2CD2h
2C93h 2CD3h
2C94h 2CD4h
2C95h 2CD5h
2C96h 2CD6h
2C97h 2CD7h
2C98h |DTC Control Data 11 DTCD11 2CD8h |DTC Control Data 19 DTCD19
2C9%h 2CD%h
2C9Ah 2CDAh
2C9Bh 2CDBh
2C9Ch 2CDCh
2C9Dh 2CDDh
2C9Eh 2CDEh
2C9Fh 2CDFh
2CAOh [DTC Control Data 12 DTCD12 2CEOh |DTC Control Data 20 DTCD20
2CAlh 2CE1h
2CA2h 2CE2h
2CA3h 2CE3h
2CA4h 2CE4h
2CA5h 2CES5h
2CA6h 2CE6h
2CA7h 2CE7h
2CA8h [DTC Control Data 13 DTCD13 2CE8h [DTC Control Data 21 DTCD21
2CA%h 2CE9h
2CAAh 2CEAh
2CABh 2CEBh
2CACh 2CECh
2CADh 2CEDh
2CAEh 2CEEh
2CAFh 2CEFh
2CBOh [DTC Control Data 14 DTCD14 2CFOh [DTC Control Data 22 DTCD22
2CB1h 2CF1h
2CB2h 2CF2h
2CB3h 2CF3h
2CB4h 2CF4h
2CB5h 2CF5h
2CB6h 2CF6h
2CB7h 2CF7h
2CB8h [DTC Control Data 15 DTCD15 2CF8h [DTC Control Data 23 DTCD23
2CB%h 2CF9h
2CBAh 2CFAh
2CBBh 2CFBh
2CBCh 2CFCh
2CBDh 2CFDh
2CBEh 2CFEh
2CBFh 2CFFh
2CCOh |DTC Control Data 16 DTCD16 2D00h
2CC1h 2D01h
2CC2h
2CC3h [ FFDBh JOption Function Select Register 2 [OFs2 [ 31,173, 180]
2CC4h :
2CC5h ‘ FFFFh IOption Function Select Register IOFS | 30, 49, 172, ‘
2CC6h 179, 627
2CC7h
2CC8h |DTC Control Data 17 DTCD17
2CC%h
2CCAh
2CCBh
2CCCh
2CCDh
2CCEh
2CCFh

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

regions.
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1. Overview

1.1 Features

The R8C/3IM Group of single-chip MCUs incorporates the R8C CPU core, employing sophisticated instructions
for ahigh 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/3IM Group has data flash (1 KB x 4 blocks) with the background operation (BGO) function.

1.1.1  Applications
Electronic household appliances, office equipment, audio equipment, consumer equipment, etc.

RO1UH0285EJ0100 Rev.1.00 RENESAS Page 1 of 734
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R8C/3JM Group

1. Overview

1.1.2

Specifications

Tables 1.1 and 1.2 outline the Specifications for R8C/3JM Group.

Table 1.1 Specifications for R8C/3JM 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)
200 ns (f(XIN) =5 MHz, VCC = 1.8t0 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 1.3 Product List for R8C/3JM Group.
flash
Power Supply | Voltage detection » Power-on reset
Voltage circuit « Voltage detection 3 (detection level of voltage detection 0 and voltage
Detection detection 1 selectable)
I/O Ports Programmable I1/O |« Input-only: 1 pin
ports * CMOS I/O ports: 31, selectable pull-up resistor
 High current drive ports: 31
Clock Clock generation » 4 circuits: XIN clock oscillation circuit,
circuits XCIN clock oscillation circuit (32 kHz),
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, low-speed clock, high-speed
on-chip oscillator, low-speed on-chip oscillator), wait mode, stop mode
Real-time clock (timer RE)
Interrupts * Number of interrupt vectors: 69

» External Interrupt: 8 (ﬁ x 4, Key input x 4)
* Priority levels: 7 levels

Watchdog Timer

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: 32
» 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 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)

Timer RE 8 bits x 1

Real-time clock mode (count seconds, minutes, hours, days of week), output
compare mode
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R8C/3JM Group 1. Overview

Table 1.2 Specifications for R8C/3JM Group (2)

Iltem Function Specification

Serial UARTO, UART1 Clock synchronous serial I/O/UART x 2 channel

Interface UART2 Clock synchronous serial I/O/UART, 12C mode (12C-bus), multiprocessor
communication function

Synchronous Serial 1 (shared with 12C-bus)

Communication Unit (SSU)

12C bus 1 (shared with SSU)

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

A/D Converter 10-3it resolution x 10 channels, includes sample and hold function, with sweep
mode

D/A Converter 8-bit resolution x 2 circuits

Comparator A « 2 circuits (shared with voltage monitor 1 and voltage monitor 2)
« External reference voltage input available

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)
Current consumption Typ. 6.5 mA (VCC =5.0 V, f(XIN) = 20 MHz)

Typ. 3.5 mA (VCC = 3.0V, f(XIN) = 10 MHz)
Typ. 3.5 pA (VCC = 3.0 V, wait mode (f(XCIN) = 32 kHz))
Typ. 2.0 pA (VCC = 3.0V, stop mode)

Operating Ambient Temperature | -20 to 85°C (N version)
Package 36-pin HWQFN
Package code: PWQNOO36KA-B (previous code: 36PJW-B)
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R8C/3JM Group

1. Overview

1.2

Product List
Table 1.3 lists Product List for R8BC/3IM Group, and Figure 1.1 shows a Part Number, Memory Size, and Package

of R8C/3IM Group.

Table 1.3 Product List for R8BC/3JM Group Current of Aug 2011
ROM Capacity RAM
Part No. . Package Type Remarks
Program ROM Data flash Capacity ge 1yp
R5F213J2MNNP 8 Kbytes 1 Kbyte x 4 1 Kbyte PWQNOO36KA-B | N version
R5F213J4AMNNP 16 Kbytes 1 Kbyte x 4 1.5 Kbytes PWQNOO36KA-B
R5F213J5MNNP 24 Kbytes 1 Kbyte x 4 2 Kbytes PWQNOO36KA-B
R5F213J6MNNP 32 Kbytes 1 Kbyte x 4 2.5 Kbytes PWQNOO36KA-B
Part No. R5F213J6 MN NP
\; Package type:
NP: PWQNOO36KA-B (0.5 mm pin-pitch, 6 mm square body)
Classification
N: Operating ambient temperature -20°C to 85°C
ROM capacity
2: 8 KB
4:16 KB
5:24 KB
6: 32 KB
R8C/3JM Group
R8C/3x Series
Memory type
F: Flash memory
Renesas MCU
Renesas semiconductor
Figure 1.1 Part Number, Memory Size, and Package of R8C/3JM Group
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R8C/3JM Group 1. Overview
1.3 Block Diagram
Figure 1.2 shows a Block Diagram.
A A S SR A S
( L] L] L] v vy Y
/0 ports [ PortP0o | [ PortP1 | [ PortP2 | | PortP3 | [ PortP4 | [ PortP6 |
Peripheral functions
) UART or
Timers clock synchronous serial I/0 System clock generation
(8 bits x 3) circuit
Timer RA (8 bits x 1)
Timer RB (8 bits x 1) XIN-XOUT
Timer RC (16 bits x 1) I2C bus or SSU High-speed on-chip oscillator
Timer RD (16 bits x 2) (8 bits x 1) Low-speed on-chip oscillator
Timer RE (8 bits x 1) XCIN-XCouT
LIN module
- Low-speed on-chip oscillator
Watchdog timer for watchdog timer
(14 bits) Comparator A
A/D converter C — Voltage detection circuit
(20 bits X 10 channels) omparator
DTC
D/A converter
(8 bits x 2)
R8C CPU core Memory
ROH | ROL SB ROM @
RiH | RiL 55p
R2
R3 ISP
INTB RAM @
A0
AL
FB FLG
Multiplier
- J
Notes:
1. ROM size varies with MCU type.
2. RAM size varies with MCU type.
Figure 1.2 Block Diagram
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R8C/3JM Group 1. Overview

1.4 Pin Assignment

Figure 1.3 shows Pin Assignment (Top View). Tables 1.4 and 1.5 outline the Pin Name Information by Pin
Number.
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PO_7/ANO/DAL(/TRCIOC) <+
PO_6/AN1/DAO(/TRCIOD) <+

PO_4/AN3/TREO(/TRCIOB) +—»
PO_3/AN4(/CLK1/TRCIOB) <+
PO_2/AN5(/RXD1/TRCIOA/TRCTRG) 4+

P3_1(/TRBO)
P2_0(INTZ/TRCIOB/TRDIOAO/TRDCLK)
P2_1(/TRCIOC/TRDIOCO)
P2_2(/TRCIOD/TRDIOBO)
P2_3(/TRDIODO)

P2_4(/TRDIOA1L)

R8C/3JM Group

PWQNO036KA-B(36PJW-B)
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(top view)
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Notes:

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 1.3 Pin Assignment (Top View)
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R8C/3JM Group 1. Overview

Table 1.4 Pin Name Information by Pin Number (1)

I/0O Pin Functions for Peripheral Modules
Pin _ . A/D Converter,
Number Control Pin Port Interrupt Timer serial SSuU 12C DIA Converter,
Interface bus Comparator A,
Comparator B
1 (XCIN) P4 3
2 (XCOUT) P4 4
3 RESET
4 XOuT P4 7
5 VSS/AVSS
6 XIN P4 6
7 VCC/AVCC
8 P3_7 TRAO | (RXD2/SCL2/| SSO |SDA
TXD2/SDA2)
9 P35 (TRCIOD/ (CLK2)  |SSCK|SscL
TRDIOD1)
10 P3_4 (TRCIOC/ | (RXD2/SCL2/| SSI |SDA IVREF3
TRDIOC1) | TXD2/SDA2)
11 P3_3 INT3 (TRCCLK) (CTS2/RTS2) | SCS IVCMP3
12 P25 (TRDIOB1)
13 P2_4 (TRDIOAL)
14 P2_3 (TRDIODO)
15 P2 2 (TRCIOD/
TRDIOBO)
16 P2 1 (TRCIOC/
TRDIOCO)
17 P20 (NT1) | (TRCIOB/
TRDIOAO/
TRDCLK)
18 P31 (TRBO)
19 P6_6 INT2 (TRCIOC) | (TXD2/SDA2)
20 P4 5 INTO (RXD2/SCL2) ADTRG
21 P17 INTL (TRAIO) IVCMP1
22 P1 6 (CLKO) LVCOUT2/IVREF1
23 P15 (m) (TRAIO) (RXDO0)
24 P1 4 (TRCCLK) (TXDO)
25 P13 Ki3 TRBO/ AN11/LVCOUT1
(TRCIOC)
26 P12 K2 (TRCIOB) AN10/LVREF
27 P11 K1 (TRCIOA/ AN9/LVCMP2
TRCTRG)
28 P10 Ko (TRCIOD) ANS8/LVCMP1
29 PO 7 (TRCIOC) ANO/DA1
30 PO_6 (TRCIOD) AN1/DAO
Note:

1. Can be assigned to the pin in parentheses by a program.
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R8C/3JM Group

1. Overview

Table 1.5 Pin Name Information by Pin Number (2)
I/0 Pin Functions for Peripheral Modules
Pin . . A/D Converter
Control P Port 2 '
Number ontrotin or Interrupt Timer In?eer:‘g:e SSsuU LC D/A Converter,
us Comparator B
TREO/
31 PO 4 (TRCIOB) AN3
32 PO 3 (TRCIOB) (CLK1) AN4
(TRCIOA/
33 PO 2 TRCTRG) (RXD1) AN5
(TRCIOA/
34 PO 1 TRCTRG) (TXD1) ANG
35 P4_2 VREF
36 MODE
Note:
1. Can be assigned to the pin in parentheses by a program.
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1. Overview

15

Pin Functions

Tables 1.6 and 1.7 list Pin Functions.

Table 1.6 Pin Functions (1)
Item Pin Name I/0 Type Description
Power supply input | VCC, VSS - Apply 1.8 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.
XCIN clock input XCIN | These pins are provided for XCIN clock generation circuit I/O.
Connect a crystal oscillator between the XCIN and XCOUT
XCIN clock output | XCOUT 0 pins (). To use an external clock, input it to the XCIN pin and
leave the XCOUT pin open.
INT interrupt input | INTO to INT3 I INT interrupt input pins.
INTO is timer RB, RC and RD input pin.
Key input interrupt | K10 to KI3 | Key input interrupt input pins
Timer RA TRAIO /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, I/0 Timer RC I/O pins
TRCIOC, TRCIOD
Timer RD TRDIOAO, TRDIOAL, I/O Timer RD I/O pins
TRDIOBO, TRDIOB1,
TRDIOCO, TRDIOC1,
TRDIODO, TRDIOD1
TRDCLK I External clock input pin
Timer RE TREO (0] Divided clock output pin
Serial interface CLKO, CLK1, CLK2 1/10 Transfer clock I/O pins
RXDO0, RXD1, RXD2 | Serial data input pins
TXDO, TXD1, TXD2 (@) Serial data output pins
CTS2 | Transmission control input pin
RTS2 (0] Reception control output pin
SCL2 110 12C mode clock I/0 pin
SDA2 I/0 | 12C mode data I/O pin
12C bus SCL 110 Clock I/0 pin
SDA 1/0 Data I/O pin
SSuU SSI I/0 Data I/O pin
sSCS 1/0 Chip-select signal I/O pin
SSCK 1/O Clock I/0 pin
SSO 1/0 Data I/O pin
I: Input O: Output 1/O: Input and output
Note:

1. Refer to the oscillator manufacturer for oscillation characteristics.
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R8C/3JM Group 1. Overview

Table 1.7 Pin Functions (2)

Item Pin Name 1/0 Type Description

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

input converter

A/D converter ANO to AN1, AN3 to ANG, | Analog input pins to A/D converter
AN8 to AN11
ADTRG | A/D external trigger input pin

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

Comparator A LVCMP1, LVCMP2 | Comparator A analog voltage input pins
LVREF | Comparator A reference voltage input pin
LVCOUT1, LVCOUT2 o Comparator A output pins

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

I/O port PO_1 to PO_4, PO_6, PO_7, I/0 CMOS 1/0 ports. Each port has an 1/O select direction
P1 OtoP1_7, register, allowing each pin in the port to be directed for
P2_0to P2_5, input or output individually.
P3_1,P3 3toP3_5,P3 7, Any port set to input can be set to use a pull-up resistor
P4_3toP4_7, or not by a program.
P6_6 All ports can be used as LED drive ports.

Input port P4 2 | Input-only port

I: Input O: Output 1/O: Input and output
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R8C/3JM 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.

b31 b15 b8b7 o]

! R2 ROH (high-order of R0)| ROL (low-order of RO)||

I R3 R1H (high-order of R1)| R1L (low-order of R1)
R2
R3

H Data registers @

A0 I )
1 Address registers ()
Al

FB I Frame base register @

b19 bl5 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 bo
| PC | Program counter
bi5 bo
UsP User stack pointer
ISP Interrupt stack pointer
SB Static base register
b15 bo
| FLG | Flag register
e b8 b7 bOi
Ll e [ [ [ ] Ju[ifo]e]s[z[p]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/3JM 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.
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R8C/3JM 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.
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R8C/3JM Group

3. Memory

3. Memory

3.1

R8C/3JM Group

Figure 3.1 isa Memory Map of R8C/3IJM Group. The R8C/3JM 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
routine is 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
astack 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

+ OFFD8h

Reserved area

OFFDCh

Undefined instruction

Overflow

BRK instruction

Address match

Single step

Watchdog timer, oscillation stop detection, voltage monitor

Address break

(Reserved)

OFFFFh

002FFh (SFRs))
00400h
Internal RAM
OXXXXh
02C00h SFR
(Refer to 4. Special Function
02EFFh Registers (SFRs))
03000h
Internal ROM
(data flash) @
03FFFh
0YYYYh
Internal ROM
(program ROM)
OFFFFh
Internal ROM
(program ROM)
h
FFFFFh
Notes:

Reset

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
R5F213J2MNNP 8 Kbytes OE00Oh - 1 Kbyte 007FFh
R5F213J4MNNP 16 Kbytes 0C000h - 1.5 Kbytes 009FFh
R5F213J5MNNP 24 Kbytes 0AO000h - 2 Kbytes 00BFFh
R5F213J6MNNP 32 Kbytes 08000h - 2.5 Kbytes 00DFFh

Figure 3.1

Memory Map of R8C/3JM Group
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R8C/3JM 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. 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 Clock Prescaler Reset Flag CPSRF 00h
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/Comparator A Control Register CMPA 00h
0031h Voltage Monitor Circuit Edge Select Register VCAC 00h
0032h
0033h Voltage Detect Register 1 VCA1 00001000b
0034h Voltage Detect Register 2 VCA2 00h )
00100000b )
0035h
0036h Voltage Detection 1 Level Select Register VDILS 00000111b
0037h
0038h Voltage Monitor O Circuit Control Register VWO0C 1100X010b @)
1100X011b (5)
003%h Voltage Monitor 1 Circuit Control Register VW1C 10001010b
X: Undefined
Notes:

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

2. The CWR bitin 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/3JM 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

Timer RE Interrupt Control Register

TREIC

XXXXX000b

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 / 1IC bus Interrupt Control Register (2)

SSuUIC/IICIC

XXXXX000b

0050h

0051h

UARTO Transmit Interrupt Control Register

SOTIC

XXXXX000b

0052h

UARTO Receive Interrupt Control Register

SORIC

XXXXX000b

0053h

UART1 Transmit Interrupt Control Register

SI1TIC

XXXXX000b

0054h

UART1 Receive Interrupt Control Register

S1RIC

XXXXX000b

0055h

INT2 Interrupt Control Register

INT2IC

XX00X000b

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/Comparator Al Interrupt Control Register

VCMPL1IC

XXXXX000b

0073h

Voltage Monitor 2/Comparator A2 Interrupt Control Register

VCMP2IC

XXXXX000b

0074h

0075h

0076h

0077h

0078h

0079h

007Ah

007Bh

007Ch

007Dh

007Eh

007Fh

X: Undefined
Notes:

1. The blank areas are reserved and cannot be accessed by users.
2. Selectable by the IICSEL bit in the SSUIICSR register.
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R8C/3JM 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

0089%h

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

DTC Activation Enable Register 5

DTCENS

00h

008Eh

DTC Activation Enable Register 6

DTCENG6

00h

008Fh

0090h

0091h

0092h

0093h

0094h

0095h

0096h

0097h

0098h

009%h

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

UoCOo

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

U2CO0

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/3JM 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 A/D Register 6 AD6 XXh
00CDh 000000XXb
00CEh A/D 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
00D9h D/A1 Register DAL 00h
00DAh
00DBh
00DCh D/A Control Register DACON 00h
00DDh
00DEh
00DFh
00EOh Port PO Register PO XXh
00E1lh Port P1 Register P1 XXh
00E2h Port PO Direction Register PDO 00h
00E3h Port P1 Direction Register PD1 00h
00E4h Port P2 Register P2 XXh
00E5h Port P3 Register P3 XXh
00E6h Port P2 Direction Register PD2 00h
00E7h Port P3 Direction Register PD3 00h
00E8h Port P4 Register P4 XXh
00ESh
00EAh Port P4 Direction Register PD4 00h
00EBh
00ECh Port P6 Register P6 XXh
00EDh
00EEh Port P6 Direction Register PD6 00h
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.
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R8C/3JM 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 Timer RE Second Data Register / Counter Data Register TRESEC 00h

0119h Timer RE Minute Data Register / Compare Data Register TREMIN 00h

011Ah Timer RE Hour Data Register TREHR 00h

011Bh Timer RE Day of Week Data Register TREWK 00h

011Ch Timer RE Control Register 1 TRECR1 00h

011Dh Timer RE Control Register 2 TRECR2 00h

011Eh Timer RE Count Source Select Register TRECSR 00001000b
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 1/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 Timer RD Control Expansion Register TRDECR 00h

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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R8C/3JM Group

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 I/O Control Register AO TRDIORAO 10001000b
0142h Timer RD I/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 0 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 1/O Control Register Al TRDIORA1 10001000b
0152h Timer RD I/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 UART1 Transmit/Receive Mode Register UIMR 00h
0161h UART1 Bit Rate Register U1BRG XXh
0162h UART1 Transmit Buffer Register uiTB XXh
0163h XXh
0164h UART1 Transmit/Receive Control Register 0 U1Co 00001000b
0165h UART1 Transmit/Receive Control Register 1 UlC1 00000010b
0166h UART1 Receive Buffer Register U1RB XXh
0167h XXh
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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R8C/3JM Group

4. Special Function Registers (SFRs)

Table 4.7 SFR Information (7) @)

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 UART1 Pin Select Register

ULSR

00h

018Ah UART?2 Pin Select Register 0

U2SR0

00h

018Bh UART?2 Pin Select Register 1

U2SR1

00h

018Ch SSU/IIC 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 / 1IC bus Transmit Data Register (2)

SSTDR / ICDRT

FFh

0195h SS Transmit Data Register H (2)

SSTDRH

FFh

0196h SS Receive Data Register L / 1IC bus Receive Data Register (2)

SSRDR / ICDRR

FFh

0197h SS Receive Data Register H (2)

SSRDRH

FFh

0198h SS Control Register H / [IC bus Control Register 1 (2)

SSCRH/ICCR1

00h

0199h SS Control Register L / 1IC bus Control Register 2 (2)

SSCRL /ICCR2

01111101b

019Ah SS Mode Register / 1IC bus Mode Register (2)

SSMR /ICMR

00010000b / 00011000b

019Bh SS Enable Register / IIC bus Interrupt Enable Register (2)

SSER/ICIER

00h

019Ch SS Status Register / IIC bus Status Register (2)

SSSR/ICSR

00h / 0000X000b

019Dh SS Mode Register 2 / Slave Address Register (2)

SSMR2 / SAR

00h

019Eh

019Fh

01A0h

01A1lh

01A2h

01A3h

01A4h

01A5h

01A6h

01A7h

01A8h

01A9%h

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

Notes:
1. The blank areas are reserved and cannot be accessed by users.
2. Selectable by the IICSEL bit in the SSUIICSR register.
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R8C/3JM Group

4. Special Function Registers (SFRs)

Table 4.8

SFR Information (8) (1)

Address

Register

Symbol After Reset

01COh

01C1h

01C2h

Address Match Interrupt Register O

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

Port P1 Drive Capacity Control Register

P1DRR 00h

01F1h

Port P2 Drive Capacity Control Register

P2DRR 00h

01F2h

Drive Capacity Control Register 0

DRRO 00h

01F3h

Drive Capacity Control Register 1

DRR1 00h

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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R8C/3JM Group

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 DTC Transfer Vector Area XXh
2C03h DTC Transfer Vector Area XXh
2C04h DTC Transfer Vector Area XXh
2C05h DTC Transfer Vector Area XXh
2C06h DTC Transfer Vector Area XXh
2C07h DTC Transfer Vector Area XXh
2C08h DTC Transfer Vector Area XXh
2C0%h DTC Transfer Vector Area XXh
2C0Ah DTC Transfer Vector Area XXh

: DTC Transfer Vector Area XXh

: DTC Transfer Vector Area XXh
2C3Ah DTC Transfer Vector Area XXh
2C3Bh DTC Transfer Vector Area XXh
2C3Ch DTC Transfer Vector Area XXh
2C3Dh DTC Transfer Vector Area XXh
2C3Eh DTC Transfer Vector Area XXh
2C3Fh DTC Transfer Vector Area 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
2CA4Fh XXh
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
2C5%9h 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

X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/3JM Group

4. Special Function Registers (SFRs)

Table 4.10  SFR Information (10) M

Address Register Symbol After Reset
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
2C89h 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
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
2CA7h XXh
2CA8h DTC Control Data 13 DTCD13 XXh
2CA9% XXh
2CAAh XXh
2CABh XXh
2CACh XXh
2CADh XXh
2CAEh XXh
2CAFh XXh

X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/3JM Group

4. Special Function Registers (SFRs)

Table 4.11  SFR Information (11) (W
Address Register Symbol After Reset
2CBOh 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
2CC4h XXh
2CC5h XXh
2CC6h 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
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
2CESh XXh
2CEAh XXh
2CEBh XXh
2CECh XXh
2CEDh XXh
2CEEh XXh
2CEFh XXh

X: Undefined

Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/3JM Group

4. Special Function Registers (SFRs)

Table 4.12  SFR Information (12) W

Address Register Symbol After Reset

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) |
[ FFOFR [ID1 [ (Note 2) |
[ FFE3n [ID2 [ (Note 2) |
[ FFEBh [ID3 [ (Note 2) |
| FFEFh T[ID4 [ (Note 2) |
[ FFF3n_[ID5 [ (Note 2) |
[ FFF7h [D6 [ (Note 2) |
[ FFFBh [ID7 [ (Note 2) |
[ FFFFh ] 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
rSET O Hardware reset

Power-on reset

Power-on reset

o

VCC L
circuit

Voltage
detection

Voltage monitor O reset

circuit

Watchdog
timer

Watchdog timer

reset

CPU

;Do_. Pin, CPU, and SFR

Software reset

)

Note:
1. The CWR bit in the RSTFR register 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.

Figure 5.1 Block Diagram of Reset Circuit
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5. Resets

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

PO_1 to PO_4, PO_6, PO_7, P1, P2_0to P2_5,
P3_1,P3 3to P3_5 P3_7, P4 2toP4_7,P6_6

Input port

bl5

0000h

0000h

0000h

0000h

0000h

0000h

0000h

b19

b0

00000h

Content of addresses OFFFEh to OFFFCh

bis

bo

0000h

0000h

0000h

bo

uloBSzZzDC

Data register (R0O)
Data register (R1)
Data register (R2)
Data register (R3)
Address register (AO)
Address register (A1)

Frame base register (FB)

Interrupt table register (INTB)
Program counter (PC)

User stack pointer (USP)
Interrupt stack pointer (ISP)

Static base register (SB)

Flag register (FLG)

Figure 5.2

CPU Register Status after Reset

RSP 1 e e e e o e O B e I B

RESET pin
i<—>§ 10 ps or more are needed @

1

1 fOCO-S clock x 32 cycles @

Internal reset
signal

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

CPU clock x 28 cycle
-l -

ST 1 I P e P e e Y e I Y

OFFFCh OFFFEh
Address
(internal address X X X
signal) 1
1
! OFFFDh Content of reset vector
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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R8C/3JM Group 5. Resets
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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R8C/3JM Group 5. Resets

5.1.3  Option Function Select Register (OFS)
Address OFFFFh

Bit b7 b6 b5 b4 b3 b2 bl b0
SymboI|CSPROINI| LVDAS | VDSEL1 | VDSELO |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
i i b5 b4
Eg xgggtg Voltage detection 0 level select bit (2) 0.0: 3.80 V selected (Vdet0_3) gm
0 1: 2.85 V selected (Vdet0_2)
10: 2.35V selected (Vdet0_1)
11:1.90V selected (Vdet0_0)
b6 LVDAS |Voltage detection O circuit start bit 3) |0: Voltage monitor 0 reset enabled after reset RIW
1: Voltage monitor O reset disabled after reset
b7 |CSPROINI|{Count source protection mode 0: Count source protect mode enabled after reset | R/IW
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. The same level of the voltage detection O level selected by bits VDSELO and VDESLL1 is set in both functions of
voltage monitor O reset and power-on reset.

3. 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.

LVDAS Bit (Voltage Detection 0 Circuit Start Bit)
The Vdet0 voltage to be monitored by the voltage detection O circuit is selected by bits VDSELO and VDSEL 1.
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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 34. Electrical
Characteristics).

(4) Wait for 10 ps.

(5) Apply “H” to the RESET pin.
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IN]
4

vee 18v A
vce /
ov

<1 0.2 VCC or below

—_— .—

td(P-R) + 10 us or more
Note: ( ) "

1. Refer to 33. Electrical Characteristics.

Figure 5.4 Example of Hardware Reset Circuit and Operation

Supply voltage
detecti ircuit
etection circui Velo

l.SV/

ov
ol e

td(P-R) + 10 us or more

Example when
VCC=5V

Note:
1. Refer to 33. 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 SFRs. 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 SFRs 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 @
External
Power Vcc
0.5V
. tw(por) @ o
Ll
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
RO1UH0285EJ0100 Rev.1.00 RENESAS Page 34 of 734

Aug 08, 2011



R8C/3JM Group 5. Resets

5.4 Voltage Monitor O Reset

A reset is applied using the on-chip voltage detection O circuit. The voltage detection O circuit monitors the input
voltage to the VCC pin. The voltage to monitor is VVdet0. To use voltage monitor O reset, set the LVDAS bit in the
OFS register to 0 (voltage monitor O reset enabled after reset). The VdetO voltage detection level can be changed by
the settings of bits VDSELO to VDSEL 1 in the OFS register.

When the input voltage to the VCC pin reaches the VdetO level or below, the pins, CPU, and SFRs are reset.

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 as the CPU clock after reset.

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

Bits VDSELO to VDSEL 1 and LVDAS cannot be changed by a program. To set these bits, write values to b4 to b6
of address OFFFFh using a flash programmer.

Refer to 5.1.3 Option Function Select Register (OFS) for details of the OFS register.

Refer to 4. Special Function Registers (SFRs) for the status of the SFRs after voltage monitor O reset.

The internal RAM is not reset. When the input voltage to the VCC pin reaches the VdetO level or below while
writing to the internal RAM isin progress, the contents of internal RAM are undefined.

Refer to 6. Voltage Detection Circuit for details of voltage monitor O reset.

Figure 5.7 shows an Example of Voltage Monitor O Reset Circuit and Operation.

Vdeto

External
Power Vcc

0.5v

g

Voltage detection 0
circuit response time

Internal reset signal |

— = x32
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. 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 O 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 SFRs 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 PM03 bit in the PMO register is set to 1 (MCU reset), the MCU resets its pins, CPU, and SFRs. 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

5v
vCe /_\_/_\ /
Vdet0

o /
Setto 1 by Setto 1 by
é a program. g a program.
CWR bit in RSTFR register
Voltage monitor O reset J L]

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 bitissetto 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 0 can be selected among four levels using the OFS register.

The detection voltage of voltage detection 1 can be selected among 16 levels using the VD 1L S register.

As adetection target, the voltage input to VCC and the LV CMP2 pin can be switched for voltage detection 2 only.
The voltage monitor O reset, and voltage monitor 1 interrupt and voltage monitor 2 interrupt can also be used.
Note that voltage monitor 1 and voltage monitor 2 share the voltage detection circuit with comparator A1 and
comparator A2. Either voltage monitor 1 and voltage monitor 2 or comparator A1 and comparator A2 can be

selected.
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 target | Whether passing through | Whether passing through | Whether passing through
Vdet0 by rising or falling | Vdetl by rising or falling Vdet2 by rising or falling
The input voltage to VCC
and the LVCMP2 pin can be
switched by the VCA24 bit
in the VCA2 register.
Detection Selectable among Selectable among The detection voltage level
voltage 4 levels using the OFS 16 levels using the VD1LS | varies depending on when
register. register. VCC is selected or when
LVCMP2 is selected.
Each value is set as the
fixed level.
Monitor None The VW1C3 bit in The VCA13 bit in
the VW1C 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 (LVCMP2)
and/or and/or
VCC > Vdetl VCC (LVCMP2) > Vdet2
Digital filter | Switching No digital filter function Supported Supported
enable/disable
Sampling time | — (fOCO-S divided by n) x 2 | (fOCO-S divided by n) x 2
n:1, 2,4 and 8 n:1,2,4,and 8
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P TS T e e - b
, Shared with comparator A |}
| VCA27 '
i i
] ]
1 1
VCA24 =1 ' i
Lvempz O O ! 3 Voltage detection 2 signal }
40/07' >
] ]
VCC VCA24 =0 ! !
] > Vdet2 ) ]
H VCAL register H
] ]
: :
i i
! VCA13 bit !
| VCA26 H
: :
] ]
] ]
Level : . . i
selection ! Voltage detection 1 S|gnal:
circuit N > |
(16 levels) H H
T > ]
| > Vdetl VWAC register '
VD1S3 to VD1S0 i l i
1 b3 1
i i
! VW1ICS3 bit !
g g g g Py PP J
VCA25
Level
selection > Voltage detection 0 signal
circuit >
(4 levels) Internal
reference P
voltage > Vdet0
VDSEL1 to VDSELO VCAL3: Bit in VCAL register
VCA24, VCA25, VCA26, VCA27: Bits in VCA2 register
VW1C3: Bit in VW1C register
VD1S0 to VD1S3: Bits in VD1LS register
VDSELO, VDSELL: Bits in OFS register
Figure 6.1 Voltage Detection Circuit Block Diagram

Table 6.2 Pin Configuration of Voltage Detection Circuit

Pin Name 110 Function
LVCMP2 Input Detection target voltage pin for voltage detection 2
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Voltage detection 0 circuit

VCA25

Voltage monitor O reset generation circuit

VDSEL1
to VDSELO

Internal reference voltage

Voltage
detection 0
signal

When VCA?25 bit is set to 0 (disabled),
voltage detection 0 signal is driven high.

VWOCO: Bit in VWOC register
VCAZ25: Bit in VCA2 register

VDSELO, VDSEL1: Bits in OFS register

VWO0C0

—

Voltage monitor 0
reset signal

Figure 6.2

Block Diagram of Voltage Monitor O Reset Generation Circuit

Voltage detection 1 circuit

Voltage monitor 1 interrupt generation circuit

VWI1F1 to VW1FO

foco.
VCA26
VWic3
Level VWi1C1=0
vee °
Voltage
VD1S3 detection 1 VWIC1 = 1
to VD1S0 signal
Internal reference voltage

‘When VCAZ26 bit is set to 0 (disabled),

VWIC2 bit is set to 0.

voltage detection 1 signal is driven high.

VWIC2 bit is set to 0 (not detected) by writing 0 by a program.
When VCA26 bit is set to 0 (voltage detection 1 circuit disabled),|

Watchdog timer
interrupt signal

Edge VWic2
selection
circuit
A Voltage monitor 1
interrupt signal Non-maskable
VCACL vwico interrupt signal
VW1C7
Comparator A1
interrupt signal
COMPSEL o >
IRQ1SEL — Maskable

VW1CO to VW1C3, VW1FO0, VW1F1, VW1C6, VWI1CT: Bits in VW1C register
VCA21, VCA22, VCA26: Bits in VCA2 register

VD1S0 to VD1S3: Bits in VDILS register

COMPSEL, IRQ1SEL: Bits in CMPA register

VCACL.: Bitin VCAC register

interrupt signal

Figure 6.3

Block Diagram of Voltage Monitor 1 Interrupt Generation Circuit
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Voltage detection 2 circuit

Voltage monitor 2 interrupt generation circuit

VCA24=1

vemp Q——o

VCA23 =0

Internal reference voltage

Watchdog timer block

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),

VW2F1 to VW2FO
=00b
ETE PR
lo
foco: VW2C2 bit is set to 0.
VCA27
— VCA13
VW2C1 =0
Digital filter
Voltage Edge
detection 2 vw2c1 =1 selection
o signal circuit
A
When VCA27 bit s set to 0 (disabled),
voltage detection 2 signal is driven high. VCAC2
vw2ce
vw2c3
»
>
Watchdog timer underflow signal
VW2C3 bit s set to 0 (not detected)
by writing 0 by a program.

vw2c2

VW2Co

COMPSEL
IRQ2SEL

Watchdog timer
interrupt signal

Voltage monitor 2
interrupt signal Non-maskable

interrupt signal

Comparator A2
interrupt signal

Maskable
interrupt signal

J

VW2CO0 to VW2C3, VW2F0, VW2F1, VW2C6, VW2C7: Bits in VW2C
VCA13: Bitin VCAL register

VCA23, VCA24, VCA27: Bits in VCA2 register

COMPSEL, IRQ2SEL: Bits in CMPA register

VCAC2: Bitin VCAC register

Figure 6.4

Block Diagram of Voltage Monitor 2 Interrupt Generation Circuit
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6.2 Registers
6.2.1  Voltage Monitor Circuit/Comparator A Control Register (CMPA)
Address 0030h
Bit b7 b6 b5 b4 b3 b2 bl bo
Symbol |COMPSEL| — | IRQ2SEL | IRQ1SEL | CM20E | CM10E | CM2POR | CM1POR |
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 CM1POR [LVCOUTL1 output polarity select bit  |[0: Non-inverted comparator A1 comparison R/W
result is output to LVCOUTL.
1: Inverted comparator A1 comparison result is
output to LVCOUTL.
bl CM2POR |LVCOUT2 output polarity select bit 0: Non-inverted Comparator A2 comparison R/W
result is output to LVCOUT2.
1: Inverted comparator A2 comparison result is
output to LVCOUT2.
b2 CM1O0OE |LVCOUT1 output enable bit 0: Output disabled R/W
1: Output enabled
b3 CM20OE |LVCOUT2 output enable bit 0: Output disabled R/W
1: Output enabled
b4 IRQ1SEL |Voltage monitor 1/comparator A1 0: Non-maskable interrupt R/W
interrupt type select bit (1) 1: Maskable interrupt
b5 IRQ2SEL |Voltage monitor 2/comparator A2 0: Non-maskable interrupt R/W
interrupt type select bit (2) 1: Maskable interrupt
b6 — Reserved bit Set to 0. R/W
b7 COMPSEL |Voltage monitor/comparator A 0: Bits IRQ1SEL and IRQ2SEL disabled R/W
interrupt type selection enable bit (1, 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 | VCACL |voltage monitor 1 circuit edge select bit (1) [0: One edge RIW
1: Both edges
b2 | VCAC2 |Voltage monitor 2 circuit edge select bit @ |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 0 (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 bl b0
Symbol| VCA27 | VCA26 | VCA25 | VCA24 | VCA23 | VCA22 | VCA21 | 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 VCA21 |Comparator Al reference voltage |O: Internal reference voltage R/W
input select bit 1: LVREF pin input voltage

b2 VCA22 [LVCMP1 comparison voltage 0: Supply voltage (VCC) R/W
external input select bit 1: LVCMPL1 pin input voltage

b3 VCA23 |Comparator A2 reference voltage |O: Internal reference voltage R/W
input select bit 1: LVREF pin input voltage

b4 VCA24 |LVCMP2 comparison voltage 0: Supply voltage (VCC) (Vdet2_0) R/W
external input select bit 1: LVCMP2 pin input voltage (Vdet2_EXT)

b5 | VCA25 |Voltage detection O enable bit 3)  |0: Voltage detection O circuit disabled R/W

1: Voltage detection O circuit enabled

b6 VCA26 |Voltage detection 1/comparator A1 |0: Voltage detection 1/comparator Al circuit disabled | R/W
enable bit (4) 1: Voltage detection 1/comparator Al circuit enabled

b7 VCA27 |Voltage detection 2/comparator A2 |0: Voltage detection 2/comparator A2 circuit disabled | R/W
enable bit () 1: Voltage detection 2/comparator A2 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
33.2.9 Reducing Internal Power Consumption Using VCA20 Bit.

2. When the VCA20 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/comparator Al interrupt or the VW1C3 bit in the VW1C register, set the VCA26 bit
to 1.
After the VCAZ26 bit is set to 1 from 0, allow td(E-A) to elapse before the voltage detection 1/comparator Al circuit
starts operation.

5. To use the voltage detection 2/comparator A2 interrupt or the VCA13 bit in the VCAL register, set the VCA27 bit
to 1.
After the VCA27 bhit is set to 1 from 0, allow td(E-A) to elapse before the voltage detection 2/comparator A2 circuit
starts operation.

Set the PRC3 hit in the PRCR register to 1 (write enabled) before rewriting the VCAZ2 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 bo R/W
bl VD1S1 |(Reference voltage when the voltage falls) 8 8 8 2 ggg x %ggg—% R/W
b2 VD1S2 e - R/W

0010:250V (Vdetl 2)
b3 | VDI1S3 0011:265V (Vdetl 3) RIW
0100:2.80V (Vdetl 4)
0101:2.95V (Vdetl 5)
0110:3.10V (Vdetl 6)
0111:325V (Vdetl_7)
1000:340V (Vdetl_8)
1001:355V (Vdetl 9)
1010:3.70V (Vdetl A)
1011:385V (Vdetl B)
1100:4.00V (Vdetl C)
1101:415V (Vdetl D)
1110:430V (Vdetl E)
1111:445V (Vdetl F)
b4 — Reserved bits Set to 0. R/W

b6 —

Set the PRC3 bit in the PRCR register to 1 (write enabled) before rewriting the VD1L S register.
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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) |O: 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 VW1CO bit to 1 (enabled), follow the procedure shown in Table 6.3 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 6.4 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
SymboI|CSPROINI| LVDAS | VDSEL1 | VDSELO |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
i i b5 b4
Eg xgggtg Voltage detection 0 level select bit (2) 0.0: 3.80 V selected (Vdet0_3) gm
0 1: 2.85 V selected (Vdet0_2)
10: 2.35V selected (Vdet0_1)
11:1.90V selected (Vdet0_0)
b6 LVDAS |Voltage detection O circuit start bit 3) |0: Voltage monitor 0 reset enabled after reset RIW
1: Voltage monitor O reset disabled after reset
b7 |CSPROINI|{Count source protection mode 0: Count source protect mode enabled after reset | R/IW
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. The same level of the voltage detection O level selected by bits VDSELO and VDESLL1 is set in both functions of
voltage monitor O reset and power-on reset.

3. 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.

LVDAS Bit (Voltage Detection 0 Circuit Start Bit)
The Vdet0 voltage to be monitored by the voltage detection O circuit is selected by bits VDSELO and VDSEL 1.
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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 34. Electrical Characteristics).

(1) SetbitsVD1S3to VD1S0inthe VDL Sregister (voltage detection 1 detection voltage).
(2) SettheVCAZ21 bitinthe VCA2 register to O (internal reference voltage).

(3) Setthe VCA22 bitinthe VCA2 register to 0 (VCC voltage).

(4) 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 34. Electrical Characteristics).

(1) SettheVCAZ23bitinthe VCA2 register to O (internal reference voltage).
(2) SettheVCA24 bitinthe VCAZ2 register to 0 (VCC voltage), or 1 (LVCMP2 pin input voltage).
(3) Setthe VCAZ27 bitinthe 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 \ .ﬁ
Vdet0

| |
| |
| |
| |
| | 1
| |
[ Ifocos * 32
' —
|
| |
| |

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 O Reset
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6.5 Voltage Monitor 1 Interrupt

Table 6.3 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 6.3 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 VCA21 bit in the VCAZ2 register to O (internal reference voltage).
3 (1) |Setthe VCA22 bit in the VCAZ2 register to 0 (VCC voltage).
4 (1) | Setthe VCA26 bit in the VCAZ2 register to 1 (voltage detection 1 circuit enabled).

5 Wait for td(E-A).

6 Set the COMPSEL bit in the CMPA register to 1.
7 (2) | Select the interrupt type by the IRQ1SEL in the CMPA register.

1

8 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).
90) Set the VW1C1 bit in the VW1C registerto 0 |-
(digital filter enabled).
10 Select the interrupt request timing by the VCACL1 bit in the VCAC register and the VW1C7 bit

in the VW1C register.
11 Set the VW1C2 bit in the VW1C register to O.

Set the CM14 bit in the CML1 register to 0 -

12 . .
(low-speed on-chip oscillator on)

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

14 (4 | Set the VWI1CO bit in the VW1C register to 1 (voltage monitor 1 interrupt enabled)

Notes:

1. When the VW1CO bit is set to 0, steps 2, 3 and 4 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 VWL1CO bit is set to 0, steps 8 and 9 can be executed simultaneously (with one instruction).

4. 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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(digital filter enabled)
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. is acknowledged.
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interrupt request

N Sett00 by a program,, a—
'\_Al

VW1CL1 bitis set to 0
(digital filter enabled), VW1C2 bit
VCACL bit is setto 0
(one edge), 3

N

—|‘/ Set to 0 by a program.

& Setto 0 when an interrupt request

1
an |
VW1C?7 bit is set to 0 Volt. itor 1 1 h
(when VCC reaches Vdet1 voltage monitor 1 is acknowledged.
or above) interrupt request

VW1CL bit is set to 0 _a— Setto 0 by a program.

(digital filter enabled), VWI1C2 bit
VCACL bit is set to 0
(one edge), 1 1

Set to 0 when an interrupt requeét
is acknowledged.

1
1
- VWI1C2 bit
VWI1CL1 bitis setto 1

=

an

VWI1CT bit is set to 1 | )
(when VCC reaches Vdetl Voltage monitor 1
or below) interrupt request

— Setto 0 by a program.

(digital filter disabled) P
and o 4//_4;—_— Set to 0 when an interrupt request
X)%ﬁ'lceldglés setto 1 Voltage monitor 1 4 is acknowledged.

interrupt request

_ Set to 0 by a program.
VWI1C1 bit is setto 1
(digital filter disabled), VW1C2 bit
VCACL bit is setto 0
(one edge), 1

]

& Setto 0 when an interrupt request
is acknowledged.

an
VWI1C?7 bit is set to O Voltage monitor 1
(when VCC reaches Vdetl interrupt request

or above) ~

s Set to 0 by a program.
VWIC1 bit is set to 1 - v & prog
(digital filter disabled), i
VCACL bit is set to 0 VW1CZ bit
(one edge), P

i

4 Setto 0 when an interrupt request

an
VWICY7 bitis setto 1 Voltage monitor 1 is acknowledged.

(ghgglglvvc)c reaches Vdetl interrupt request

Il

VWI1C1, VWI1C2, VWIC3, VWIC7: Bits in VW1C register
VCACL1: Bit in VCAC register

The above applies when:
« VCAZ26 bit in VCA2 register = 1 (voltage detection 1 circuit enabled)
« VW1CO 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> 1.8 V.

Figure 6.6 Operating Example of Voltage Monitor 1 Interrupt
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6.6 Voltage Monitor 2 Interrupt

Table 6.4 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 6.4 Procedure for Setting Bits Associated with Voltage Monitor 2 Interrupt

Step When Using Digital Filter | When Using No Digital Filter
1 Set the VCA23 bit in the VCAZ2 register to 0 (internal reference voltage).
2 (1) | Setthe VCA24 bit in the VCAZ2 register to 0 (VCC voltage) or 1 (LCVCMP2 pin input voltage).

3(1) | Setthe VCA27 bit in the VCAZ2 register to 1 (voltage detection 2 circuit enabled).
4 Wait for td(E-A).
5 Set the COMPSEL bit in the CMPA register to 1.

6 (2 |Select the interrupt type by the IRQ2SEL in the CMPA register.

7 Select the sampling clock of the digital filter by | Set the VW2C1 bit in the VW2C register to 1
bits VW2F0 and VW2F1 in the VW2C register. | (digital filter disabled).
8 Set the VW2C1 bit in the VW2C registerto 0 |-
(digital filter enabled).
9 Select the interrupt request timing by the VCAC?2 bit in the VCAC register and

the VW2C?7 bit in the VW2C register.
10 Set the VW2C2 bit in the VW2C register to 0.

Set the CM14 bit in the CM1 register to O -

11 . .
(low-speed on-chip oscillator on).

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

13 4 |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 1, 2 and 3 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 VW2CO bit is set to 0, steps 7 and 8 can be executed simultaneously (with one instruction).

4. 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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6. Voltage Detection Circuit

vce ———~—____
Vdet2

1.8Vv®

VCA13 bit

VW2C1 bit is set to 0 VW2C2 bit
(digital filter enabled)

and <
VCAC?2 bitis setto 1

(both edges)

Voltage monitor 2
interrupt request

\
s
VW2C1 bit is set to 0
(digital filter enabled),
VCAC?2 bit is set to 0 VW2C2 bit

(one edge),

an
VW2C7 bit is set to 0
(when VCC or LVCMP2

Voltage monitor 2
reaches Vdet2 or above)

L interrupt request

VW2C1 bit is set to 0
(digital filter enabled),
VCAC2 bitis setto 0
(one edge),

and

VW2C7 bitis setto 1
(when VCC or LVCMP2
reaches Vdet2 or below)

VW2C2 bit

Voltage monitor 2
interrupt request

VW2C1 bit is set to 1 VW2C2 bit

(digital filter disabled)
d

an
VCAC2 bitis setto 1
(both edges) Voltage monitor 2

interrupt request

VW2C1 bitis set to 1
(digital filter disabled),
VCAC2 bitis setto 0

(one edge), 4
and

VW2CT7 bit is set to 0
(when VCC or LVCMP2
reaches Vdet2 or above)

VW2C2 bit

Voltage monitor 2
L interrupt request

VW2C1 bit is set to 1
(digital filter disabled),
VCAC?2 bitis setto 0

(one edge), {
and

VW2C7 bitis setto 1
(when VCC or LVCMP2
reaches Vdet2 or below)

VW2C2 bit

Voltage monitor 2
interrupt request

VCA13: Bit in VCAL register
VW2C1, VW2C2, VW2C?7: Bits in VW2C register
VCAC2: Bit in VCAC register

The above applies when:

Sampling clock of
digital filter x 2 cycles

l

i

Sampling clock of
digital filter x 2 cycles

1
]

B

is acknowledged.

-

N sett00 by a program.
1 ]
~ Set to 0 when an interrupt request \

:)/r

=

B

- Set to 0 by a program.

& Setto0 when an interrupt request
is acknowledged.

_&— Setto 0 by a program.

is acknowledged.

-

_g— Setto 0 when an interrupt request

k/"/_lr

Set to 0 by a program.

i

L Set to 0 when an interrupt request

—| & s acknowledged.

]

& Setto 0 by a program.

-

Set to 0 when an interrupt request
is acknowledged.

& Setto 0 by a program.

B

|

1
& Setto 0 when an interrupt request
is acknowledged.

* 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 > 1.8 V.

Figure 6.7

Operating Example of Voltage Monitor 2 Interrupt
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7.1/0 Ports

7. 1/0O Ports

There are 31 1/0 ports PO_1to PO 4, P0 6,P0 7,P1,P2 OtoP2 5,P3 1,P3 3toP3 5,P3 7, P4 3toP4 7, and
P6 6 (P4 3 and P4_4 can be used as I/0O portsif the XCIN clock oscillation circuit is not used. P4_6 and P4 7 can be
used as I/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
. Internal Pull-Up Drive Capacity .
Ports I/O | Type of Output 1/0 Setting Resister Switch Input Level Switch
PO_1toPO_3 | I/O |CMOS3 state |Setin 1-bit units | Set in 3-bit units (1) | Set in 3-bit units (3) | Set in 6-bit units (4)
P0O_4, PO_S6, I/0 | CMOS3 state | Set in 1-bit units | Set in 3-bit units (1) | Set in 3-bit units (3
PO_7
P1 I/O | CMOS3 state | Set in 1-bit units | Set in 4-bit units (1) | Set in 1-bit units (2) | Set in 8-bit units 4)
P2 0toP2_3 | I/O |CMOS3 state |Setin 1-bit units | Set in 4-bit units (1) | Set in 1-bit units (2) | Set in 6-bit units 4)
P2_4,P2 5 I/O |CMOS3 state | Set in 1-bit units | Set in 2-bit units (1) | Set in 1-bit units ()
P3_1,P3_3 I/O | CMOS3 state | Set in 1-bit units | Set in 2-bit units (1) | Set in 2-bit units (3 | Set in 5-bit units 4)
P3_4, P3_5, I/O | CMOS3 state | Set in 1-bit units | Set in 3-bit units (1) | Set in 3-bit units (3)
P3_7
P4_30) I/O |CMOS3 state | Set in 1-bit units | Set in 1-bit units (1) | Set in 1-bit units (3 | Set in 6-bit units ()
P4 4(),P4 5, | /0 |CMOS3 state | Set in 1-bit units | Set in 4-bit units (1) | Set in 4-bit units (3)
P4 6 (6),
P4 7 (©)
P4 2 I | (No output None None None
function)
P6_6 I/O | CMOS3 state | Setin 1-bit units | Set in 1-bit units (1) | Set in 1-bit units 3) | Set in 1-bit units 4)
Notes:
1. Ininput mode, whether an internal pull-up resistor is connected or not can be selected by registers PURO and
PURL.
2. Whether the drive capacity of the output transistor is set to low or high can be selected using registers PIDRR
and P2DRR.
3. Whether the drive capacity of the output transistor is set to low or high can be selected using registers DRRO
and DRR1.

4. 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.
When the XCIN clock oscillation circuit is not used, these ports can be used as an 1/O ports.
When the XIN clock oscillation circuit is not used, these ports can be used as 1/O ports.

ou

7. When the A/D converter and the D/A converter are not used, this port can be used as an input-only ports.
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7.1 Functions of I/O Ports

ThePDi_j (j =0to 7) bitinthe PDi (i = 0 to 4, 6) register controls I/O of the ports PO_1to PO_4, PO_6, PO_7, P1,
P2 0toP2 5,P3 1,P3 3toP3 5, P3 7, P4 3to P4 7, and P6_6. The Pi register consists of a port latch to hold
output data and a circuit to read pin states.

Figures 7.1 to 7.12 show the Configurations of 1/0 Ports. Table 7.2 lists the Functions of 1/O Ports.

Table 7.2 Functions of I/O Ports

Operation When Value of PDi_j Bit in PDi Register (1)
Accessing . .
. . When PDi_j Bitis Set to O (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 to the port latch. The value written to
write write to the port latch. the port latch is output from the pin.

i=0t04,6,j=0to 7
Note:
1. Nothing is assigned to bits PD4_0 to PD4_2. Also, bits PDO_0, PDO_5, PD2_6, PD2_7, PD6_0 to
PD6_5, and PD6_7 are reserved bits.

7.2 Effect on Peripheral Functions

I/0 ports function as 1/0 ports for peripheral functions (Refer to Table 1.4 Pin Name Information by Pin
Number (1) and Table 1.5 Pin Name Information by Pin Number (2)).

Table 7.3 lists the Setting of PDi_j Bit when Functioning as I/O Ports for Peripheral Functions (i =0to 4, 6,j =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=0to4,6,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).

7.3 Pins Other than I/O Ports
Figure 7.13 shows the Configuration of 1/0 Pins.
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7.1/0 Ports

PO_1to PO_4

Pull-up selection

Drive capacity selection

Direction -
register Pin select
register
Output from individual

peripheral fgnction enabled

Data bus —0—‘ Port latch

Output from individual
peripheral function

IOINSEL

Input level

Pin select register

Analog input of A/D converter

e

Input to individual peripheral function —<ﬁ__z_

switch function

fa faY fa o
J (Note 1)
(Note 1)
_I
o

PO_6 and PO_7

Pull-up selection

Drive capacity selection :D_

Drive capacity selection

Direction -
register Pin select
register

Qutput from individual
peripheral fupction enabled

Output from individual
peripheral function

IOINSEL

Data bus —0—‘ Port latch L _g\o—

(Note 1)

(Note 1)

Input level

Pin select register

?Cb

Input to individual peripheral function —@

switch function

Analog input of A/D converter

o
oo

Analog output of D/A converter

Note:

. —k— symbolizes a parasitic diode.

=

IOINSEL: Bit in PINSR register

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

D/A converter
output enable

Drive capacity selection :D_

Figure 7.1 Configuration of I/O Ports (1)
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7. 1/0 Ports

P1 OtoP1 2

Pull-up selection

Pin select

Direction
register
register
Output from individual
peripheral function enabled

)
]
Output from individual H

peripheral function )

L 4 O

1o

Data bus Port latch

Drive capacity selection

Input level

switch function

Pin select register

Input to individual peripheral function—@_

Analog input of A/D converter O\C

Analog input of comparator A

P13
Pull-up selection
register Pin select

register
Output from individual

< < peripheral function enabled \
]
Output from individual H
peripheral function _Qi\o_
Data bus —.—i Port latch 9 o}

IOINSEL

1

Drive capacity selection

Input level

Drive capacity selection :D_

(Note 1)

(Note 1)

switch function

Pin select register

Input to individual peripheral function—@_

Note:

1. —J——— symbolizes a parasitic diode.

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

IOINSEL: Bit in PINSR register

Analog input of A/D converter O\O

Drive capacity selection :D_

(Note 1)

(Note 1)

Figure 7.2 Configuration of I/O Ports (2)
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7.1/0 Ports

P1 4

Data bus

P15

Data bus

Pull-up selection

Drive capacity selection

Pin select

Direction
register
register

QOutput from individual
peripheral flﬂction enabled

O

Port latch

Output from individual

peripheral function AQI\O_
O

-

IOINSEL

A

Input level

|

(Note 1)

—| (Note 1)

Pin select register

Input to individual peripheral function 4@_
Drive capacity selection :D_

Pull-up selection

Direction

switch function

Drive capacity selection

register

Pin select
register
Output from individual
peripheral function enabled

O

Port latch

Output from individual

peripheral function ‘Q‘I\O_
O

(Y

IOINSEL

e

Input level

|

L

(Note 1)

(Note 1)

Pin select register

switch function

Input to individual

peripheral function

Input to external interrupt

Note:

g

Digital
filter

1. —k— symbolizes a parasitic diode.

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

IOINSEL: Bit in PINSR register

Drive capacity selection

.
— 1>

Figure 7.3

Configuration

of 1/0 Ports (3)
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P16

Drive capacity selection

Pull-up selection

Direction -
register T Pin select

register
Output from individual

peripheral function enabled J
9 o (Note 1)
Output from individual
peripheral function
Data bus —0—‘ Port latch
_l (Note 1)
[

Input level
switch function

Pin select register

Input to individual peripheral function 4@_

Analog input of comparator B

Drive capacity selection :D_

P1 7 i . .
— Drive capacity selection
Pull-up selection
Direction -
register Pin select
register
Output from individual
peripheral function enabled ol J
9 o ' (Note 1)
Output from individual )
peripheral function‘Q;\o_
Data bus —0—‘ Port latch ‘o]
b
Note 1
@ IOINSEL —l ¢ )
' —{
Input level
switch function
Pin select register
Input to individual 417—
peripheral function \
Analog input of

comparator B

O Digital ) ] ) )_
Input to external interrupt ——O~ filter e Drive capacity selection

Note:

1. —k— symbolizes a parasitic diode.

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

IOINSEL: Bit in PINSR register

Figure 7.4 Configuration of I/O Ports (4)
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P2 0

Drive capacity selection

Pull-up selection

Direction -
register

Pin select
register
Qutput from individual

i peripheral fupction enabled \
]
Output from individual H
peripheral function _QI\O_
Data bus —0—‘ Port latch L2 O

Pin select register

Input level
switch function

Input to individual
peripheral function

i

0 Digital l o

Input to external interrupt ——o~ filter
Drive capacity selection :I )

P2 1to P25

Drive capacity selection

Pull-up selection

Direction -
register T Pin select

register
Output from individual

i peripheral function enabled
Output from individual
peripheral function
Data bus —0—‘ Port latch L 2

Pin select register

Input to individual peripheral function —@_
Drive capacity selection :D_

(Note 1)

p-l _l (Note 1)

Input level
switch function

Note:

1. —k— symbolizes a parasitic diode.

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

IOINSEL: Bit in PINSR register

Figure 7.5 Configuration of I/O Ports (5)
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7. 1/0 Ports

P31

A

Data bus —¢

Direction "

Drive capacity selection

Pull-up selection

i

register

peripheral fu

QOutput from individual

Pin select
register

nction enabled

Output from individual
peripheral function

Port latch

— IOINSEL

P3 3

A

Data bus —¢

Maﬂ

Drive capacity selection :D—

Drive capacity selection

Pull-up selection

Input level
switch function

Direction -
register T Pin select

peripheral fu

Qutput from individual

register

nction enabled

Port latch

Output from individual
peripheral function

|

IOINSEL

Note:

Input to individual
peripheral function

Analog input of

A

(Note 1)

(Note 1)

Pin select register

Input level
switch function

i

comparator B

Digital

1. —k— symbolizes a parasitic diode.

Input to external interrupt ——O~ filer [ Drive capacity selection :D_

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

IOINSEL: Bit in PINSR register

(Note 1)

(Note 1)

Figure 7.6

Configuration of I/O Ports (6)
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P3_4

Drive capacity selection

Pull-up selection

Direction
register Pin select
register

Output from individual
| peripheral flﬂ\ction enabled

| (Note 1)
Output from individual
peripheral function

Data bus —¢ Port latch

A

p—l _I (Note 1)

IOINSEL

Input level
switch function

Pin select register

Input to individual peripheral function —@_

Analog input of comparator B

Drive capacity selection :D_

Drive capacity selection
Pull-up selection
register Pin select o o o O
register
Output from individual
peripheral function enabled
,J (Note 1)

Output from individual
peripheral function

Data bus —0—‘ Port latch L2 O O

IOINSEL

A

Pin select register

Input to individual peripheral function —@_
Drive capacity selection :D_

P35

T

(Note 1)
_I

Input level
switch function

Note:

1. —k— symbolizes a parasitic diode.

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

IOINSEL: Bit in PINSR register

Figure 7.7 Configuration of I/O Ports (7)
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P3_7

Drive capacity selection

Pull-up selection

Direction -
register

Pin select
register
Output from individual

peripheral function enabled

< J (Note 1)

Output from individual

peripheral function

Data bus —0—‘ Port latch
4 (Note 1)
IOINSEL —I
[

Input level
switch function

Pin select register

Input to individual /117—
peripheral function AN

Drive capacity selection :D_

Note:

1. —k— symbolizes a parasitic diode.

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

IOINSEL: Bit in PINSR register

Figure 7.8 Configuration of I/O Ports (8)
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P4_2/VREF
(Note 1)
| level
| s o
(Note 1)
P4_3/XC|N Drive capacity selection
Pull-up selection
Direction - D
register & Tt T oS
¢ I T l_D,J '—E (Note 1)

v

Data bus —0—‘ Port latch
ﬂ—loma
777

Input level
switch function

Drive capacity selection :D_

XCIN
oscillation

P4_4/XCOUT Drive capacity selection

Pull-up selection
Direction
register

circuit 1CMO03
1

(Note 1)

CMO04, XCSEL

CM12

RfXCIN

(Note 1)

Data bus —0—‘ Port latch

— IOINSEL

Input level
switch function

Drive capacity selection :D_

Note:

1. —J——— symbolizes a parasitic diode.

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

CMO03, CMO04: Bits in CMO register
CM12: Bitin CM1 register
XCSEL: Bitin PINSR register
IOINSEL: Bit in PINSR register

by b

O

(Note 1)

Figure 7.9 Configuration of I/O Ports (9)
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P4 5

Input to external interrupt

Pull-up selection

Direction -
register

Pin select

register
Output from individual
peripheral function enabled

Drive capacity selection j}t
O ,J J (Note 1)
Output from individual :
peripheral function_ql\o_
Data bus Port latch L o}
p (Note 1)
IOINSEL —l

Input level
switch function

Pin select register

Input to individual
peripheral function

Digital
filter

A/D trigger input

Note:

1. —k— symbolizes a parasitic diode.

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

IOINSEL: Bit in PINSR register

Drive capacity selection :D_

Figure 7.10 Configuration of I/O Ports (10)
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P4_6/XIN
Drive capacity selection
Pull-up selection
Direction p
register
—< l_D-oJ (Note 1)
Data bus —<>—| Port latch
(Note 1)
’_CL— IOINSEL *Dob_"_l
q
Input level
switch function
H
:
Drive capacity selection oMt H
]
XIN :
oscillation ]
circuit '
P4 7/XOUT ‘ 4 ' RIXIN |
- Drive capacity selection H
1
Pull-up selection ——-—4 |  —— |  TTTTTTTTTTTTTTTT !
Direction o
register
* < l_D—oJ (Note 1)
Data bus —0—| Port latch O
(Note 1)
@— IOINSEL *‘>0T—_D"_|
q
) Input level
switch function
Drive capacity selection
Note:
1. 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 1/0 Ports (11)

RO1UH0285EJ0100 Rev.1.00

Aug 08, 2011

RENESAS

Page 68 of 734



R8C/3JM Group

7.1/0 Ports

P6_6

Data

Input to external interrupt ——o~ O fiter [ §
Drive capacity selection :D_

Drive capacity selection

Pull-up selection

register Pin select

register
Output from individual
| peripheral flgction enabled

Output from individual
peripheral function

bus—o—i Port latch O O

._{r@ IOINSEL a E
j p— 777"

Input level
switch function

Pin select register
Input to individual é‘__('—
peripheral function N\

Digital

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 7.12 Configuration of I/O Ports (12)

MODE
MODE signal input \@ 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
RO1UH0285EJ0100 Rev.1.00 RENESANS Page 69 of 734

Aug 08, 2011



R8C/3JM Group 7.1/0 Ports

7.4 Registers

7.4.1 Port Pi Direction Register (PDi) (i =0to 4, 6)
Address 00E2h (PDO (1)), 00E3h (PD1), 00E6h (PD2 (), 00E7h (PD3 (3)), 00EAN (PD4 (4)), 00EEh (PD6 (5))

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol| PDi_7 | PDi 6 | PDi_5 | 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).
Bits PDO_0 and PDO_5 in the PDO register are reserved bits. If it is necessary to set bits PDO_0 and PDO_5, set
to 0. When read, the content is 0.

2. Bits PD2_6 and PD2_7 in the PD2 register are reserved bits. If it is necessary to set bits PD2_6 and PD2_7, set
to 0. When read, the content is 0.

3. Bits PD3_0, PD3_2, and PD3_6 in the PD3 register are reserved bits. If it is necessary to set bits PD3_0, PD3_2,
and PD3_6, set to 0. When read, the content is 0.

4. Bits PD4_0 to PD4_2 in the PD4 register are unavailable on this MCU. If it is necessary to set hits PD4_0 to
PD4_2, set to 0. When read, the content is 0.

5. Bits PD6_0 to PD6_5, and PD6_7 in the PD6 register are reserved bits. If it is necessary to set bits PD6_0 to
PD6_5, and PD6_7, set to 0. When read, the content is O.

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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7.4.2 Port Pi Register (Pi) (i=0to 4, 6)
Address 00EOh (PO (1)), 00E1h (P1), 00E4h (P2 (2)), 00E5h (P3 (3)), 00E8h (P4 (4)), 00ECh (P6 (3)
Bit b7 b6 b5 b4 b3 b2 b1l b0
Symbol | Pi_7 | Pi_6 | Pi_5 | Pi_4 | Pi_3 | Pi_2 | Pi_1 | Pi_0 |
After Reset X X X X X X X X
Bit Symbol Bit Name Function R/W
b0 Pi_0 [PortPi_O hit 0: “L” level R/W
bl Pi_1 [PortPi_1 hit 1: “H” level R/W
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. Bits PO_0 and P0O_5 in the PO register are reserved bits. If it is necessary to set bits PO_0 and P0_5, set to 0.

When read, the content is O.

2.

3.

Bits P2_6 and P2_7 in the P2 register are reserved bits. If it is necessary to set bits P2_6 and P2_7, set to 0.
When read, the content is 0.

Bits P3_0, P3_2, and P3_6 in the P3 register are reserved bits. If it is necessary to set bits P3_0, P3_2, and
P3_6, set to 0. When read, the content is 0.

Bits P4_0 and P4_1 in the P4 register are unavailable on this MCU. If it is necessary to set bits P4_0 and P4_1,
set to 0. When read, the content is 0.

Bits P6_0 to P6_5, and P6_7 in the P6 register are reserved bits. If it is necessary to set bits P6_0 to P6_5, and
P6_7, set to 0. When read, the content is 0.

Data input and output to and from external devices are accomplished by reading and writing to the Pi register.
The Pi register consists of a port 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=0to 4, 6,j=0to 7) (Port Pi_j Bit)

The pin level of any 1/0O 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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7.4.3  Timer RA Pin Select Register (TRASR)
Address 0180h

Bit b7 b6 b5 b4 b3 b2 b1l b0
Sympol| — | — | — | — | — | — [TRAIOSEL1TRAIOSELO
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 —
b5 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
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 b1l bo
Symbol [ — | — |TRCCLKSEL1|TRCCLKSELO| — | — —  |TRBOSELO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 TRBOSELO |[TRBO pin select bit 0: P1_3 assigned R/W
1: P3_1 assigned
bl — Reserved bit Set to O. R/W
b2 — Nothing is assigned. If necessary, set to 0. When read, the content is O. —
b3 —
b4 |TRCCLKSELO|TRCCLK pin select bit bgbé TRCCLK i t used R/W
: pin not use
b5 |TRCCLKSEL1 01: P1_4 assigned R/W
1 0: P3_3 assigned
1 1: Do not set.
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 the TRBOSELO bit before setting the timer RB associated registers. Set bits TRCCLKSELO and
TRCCLKSEL 1 before setting the timer RC associated registers. Also, do not change the setting values of the
TRBOSELDO bit during timer RB operation. Do not change the setting values of bits TRCCLKSELO and

TRCCLKSEL1 during timer RC operation.
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7.4.5 Timer RC Pin Select Register 0 (TRCPSRO)
Address 0182h
Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol| —  |TRCIOBSEL2|TRCIOBSEL1[TRCIOBSELO] — |TRCIOASEL2|TRCIOASEL1|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 b2 b1 bo ) R/W
bl | TRCIOASELL 8 8 (1); ;TCI(;QQEEJRG pin not used RIW
b2 | TRCIOASEL2 011: P0:1 assigned RIW
10 0: PO_2 assigned
Other than above: Do not set.
b3 — Nothing is assigned. If necessary, set to 0. When read, the content is O. —
b4 | TRCIOBSELO | TRCIOB pin select bit b6 b5 b4 ] q R/W
b5 |TRCIOBSELL 8 8 (1)3 ;Tcz'oafsﬁ’;r‘]e”gt use RIW
b6 | TRCIOBSEL2 010: P0:3 assigned RIW
01 1: PO_4 assigned
10 1: P2_0 assigned
Other than above: Do not set.
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 1/0O. To use the I/O pin for timer RC, set

thisregister.

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.

7.4.6  Timer RC Pin Select Register 1 (TRCPSR1)
Address 0183h
Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol | — |TRCIODSELZ|TRCIODSEL1|TRCIODSELO| — |TRCIOCSEL2 TRCIOCSEL1|TRCIOCSELO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 |[TRCIOCSELO |[TRCIOC pin select bit b2 b1 bo . R/W
bI | TRCIOCSELL 8 8 (1); ;Tcgggs‘i’;]:c?t used RIW
b2 | TRCIOCSEL2 010: P3:4 assigned RIW
01 1: PO_7 assigned
100: P2_1 assigned
10 1: P6_6 assigned
Other than above: Do not set.
b3 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b4 | TRCIODSELO |TRCIOD pin select bit b6 b5 b4 ] d R/W
b5 | TRCIODSELT 8 8 (1)j ;Tc(;(igsf’érr‘]:dot use RIW
b6 | TRCIODSEL2 010: P3:5 assigned RIW
01 1: PO_6 assigned
100: P2_2 assigned
Other than above: Do not set.
b7 — Nothing is assigned. If necessary, set to 0. When read, the content is O. —

The TRCPSR1 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 TRCPSRL 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 b3 b2 bl b0
Symbol | — |TRDIODOSELO|TRDIOCOSEL1|TRDIOCOSELO|TRDIOBOSEL1|TRDIOBOSELO| — |TRDIOAOSELO
After Reset 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: P2_0 assigned
bl — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b2 TRDIOBOSELO [ TRDIOBO pin select bit b3 b2 ] R/W
b3 TRDIOBOSELL 0 0: TRDIOBO pin not used RIW
0 1: Do not set.
1 0: P2_2 assigned
1 1: Do not set.
b4 | TRDIOCOSELO |TRDIOCO pin select bit b5 b4 ] R/W
b5 TRDIOCOSELTL 0 0: TRDIOCO pin not used RIW
0 1: Do not set.
1 0: P2_1 assigned
1 1: Do not set.
b6 TRDIODOSELO [ TRDIODO pin select bit 0: TRDIODO pin not used R/W
1: P2_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

thisregister.

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 bl b0
Symbol [TRDIOD1SEL1[TRDIOD1SELO[TRDIOCLSEL1[TRDIOCISELO] —  |TRDIOBISELO| — |TRDIOALSELO

After Reset 0 0 0

Bit Symbol Bit Name Function R/W

b0 TRDIOA1SELO [TRDIOAL pin select bit 0: TRDIOAZ1 pin not used R/W
1: P2_4 assigned

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

b2 TRDIOB1SELO [TRDIOBL pin select bit 0: TRDIOBL1 pin not used R/W
1: P2_5 assigned

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

b4 TRDIOC1SELO | TRDIOCL1 pin select bit b5 b4. . R/W

b5 TRDIOCISELL 00: TRDIOCl_ pin not used RIW
1 0: P3_4 assigned
Other than above: Do not set.

b6 TRDIOD1SELO [ TRDIODL1 pin select bit b7 b6_ ) R/W

b7 | TRDIODISELL 00: TRDIODl_ pin not used RIW
1 0: P3_5 assigned
Other than above: Do not set.

The TRDPSRL1 register selects which pin is assigned to the timer RD 1/0. 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 b3 b2 b1l bo
Symbol| — | — | — |CLKOSELO| — [RXDOSELO] — |TXDOSELO
After Reset 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.

7.4.10 UARTL1 Pin Select Register (U1SR)
Address 0189h

Bit b7 b6 b5 b4 b3 b2 bl bo
Symbol | — | — | — |CLK18ELO| — |RXDlSELO —  |TXD1SELO

After Reset 0 0 0 0 0 0 0

Bit Symbol Bit Name Function R/W

b0 |TXD1SELO |TXD1 pin select bit 0: TXD1 pin not used R/W
1: PO_1 assigned

bl — Reserved bit Setto 0. R/W

b2 |RXD1SELO|RXD1 pin select bit 0: RXD1 pin not used R/W
1: PO_2 assigned

b3 — Reserved bit Setto 0. R/W

b4 | CLK1SELO |[CLK1 pin select bit 0: CLK1 pin not used R/W
1: PO_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 U1SR register selects which pin is assigned to the UART1 1/0. To use the I/O pin for UART1, set this
register.

Set the ULSR register before setting the UART 1 associated registers. Also, do not change the setting value in
thisregister during UART1 operation.
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7.4.11 UART2 Pin Select Register 0 (U2SR0)
Address 018Ah
Bit b7 b6 b5 b4 b3 b2 b1l bo
Symbol | — | — |RXD2$EL1|RXD2$ELO| — |TXD28EL2 TXD2SEL1|TXD2SELO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 | TXD2SELO |TXD2/SDA2 pin select bit b2 b1 bo ] R/W
bl | TXD2SELL 8 8 2; ;é?iggi:&“ not used RIW
b2 | TXD2SEL2 010: P3:4 assigned RIW
01 1: Do not set.
1 0 0: Do not set.
101: P6_6 assigned
11 0: Do not set.
11 1: Do not set.
b3 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b4 |RXD2SELO|RXD2/SCL2 pin select bit bgbé‘ RXD2/SCLZ bi  used R/W
: pin not use
bS5 |RXD2SEL1 0 1: P3_4 assigned RIW
1 0: P3_7 assigned
11: P4_5 assigned
b6 — Reserved bit Setto 0. R/W
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 1/0 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 UART?2 operation.

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

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol | — | — | — |CTSZSELO| — | — —  |CLK2SELO

After Reset 0 0 0 0 0 0 0 0

Bit Symbol Bit Name Function R/W

b0 |CLK2SELO |[CLK2 pin select bit 0: CLK2 pin not used R/W
1: P3_5 assigned

bl — Reserved bit Set to 0. R/W

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 1/0 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 UART?2 operation.
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7.4.13 SSU/IC Pin Select Register (SSUIICSR)

Address 018Ch

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol| — | — | — | — — | = — IICSEL
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 IICSEL [SSU/I2C bus switch bit 0: SSU function selected R/W
1: 12C bus function selected
bl — Reserved bit Setto 0. R/W
b2 — Nothing is assigned. If necessary, set to 0. When read, the content is O. —
b3 —
b4 — Reserved bits Setto 0. R/W
b5 —
b6 —
b7 —
7.4.14 INT Interrupt Input Pin Select Register (INTSR)
Address 018Eh
Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol| — | — | — | — | — [INTISEL1[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 iNTL pin select bit bébé P1 7 assigned RIW
b2 INT1SELL 01: Pl:5 assigned RIW
1 0: P2_0 assigned
1 1: Do not set.
b3 — Reserved bits Setto 0. R/W
b4 —
b5 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b6 — Reserved bits Setto 0. R/W
b7 —

The INTSR register selects which pinisassigned to the INT1 input. To use INTL, set thisregister.

Set the INTSR register before setting the INT1 associated registers. Also, do not change the setting valuesin

thisregister during INT1 operation.
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7.4.15 1/0O Function Pin Select Register (PINSR)
Address 018Fh

Bit b7 b6 b5 b4 b3 b2 b1l b0
Symbol | SDADLY1 | SDADLYO | IICTCHALF |IICTCTWI| IOINSEL | — — XCSEL
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 XCSEL [ XCIN/XCOUT pin connect bit 0: XCIN not connected to P4_3, XCOUT not R/W

connected to P4_4
1: XCIN connected to P4_3, XCOUT connected to

P4_4
bl — Reserved bit Set to 0. R/W
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
0 to 4, 6) 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 IICTCTWI |I12C double transfer rate select bit |0: Transfer rate is the same as the value set with bits | R/W

1) CKSO0 to CKS3 in the ICCRL1 register

1: Transfer rate is twice the value set with bits CKSO
to CKS3 in the ICCRL1 register

b5 IICTCHALF ||12C half transfer rate select bit (1) |0: Transfer rate is the same as the value set with bits | R/W
CKSO0 to CKS3 in the ICCRL1 register

1: Transfer rate is half the value set with bits CKSO to
CKS3 in the ICCR1 register

b6 SDADLYO |SDA digital delay select bhit b7 b6 R/W

0 O: Digital delay of 3 x f1 cycles
b7 SDADLY1 0 1: Digital delay of 11 x f1 cycles RIW

1 0: Digital delay of 19 x f1 cycles
1 1: Do not set.

Note:

1. Do not set both the ICTCTWI and IICTCHALF bits to 1 when the 12C bus function is used. Set these bits to 0
when the SSU function is used.

XCSEL Bit (XCIN/XCOUT pin connect bit)

The XCSEL bit is used to connect XCIN and XCOUT to P4_3 and P4 _4, respectively. When thishit isset to 1,
XCIN is connected to P4_3 and XCOUT is connected to P4_4. For how to set XCIN and XCOUT, refer to 9.
Clock Generation Circuit.

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) bit in the PDi (i = 0to
4, 6) register isset to 1 (output mode). When this bit is set to 1, the I/O port input function reads the pin input
level regardless of the PDi register.

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

Table 7.4 I/0 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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7.4.16 Pull-Up Control Register 0 (PURO)

Address 01EOh

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol | PUO7 | PU06 | PUO5 | PU04 | PUO3 | PU02 PUO1 PUOO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 PUOO |PO_1to PO_3 pull-up 0: Not pulled up R/W
b1 PUO1 [PO_4, PO_6, and PO_7 pull-up 1: Pulled up D R/IW
b2 PUO2 |P1_0to P1_3 pull-up R/W
b3 | PU0O3 |P1 4to PL 7 pull-up RIW
b4 PUO4 |P2_0to P2_3 pull-up R/W
b5 PUO5 |P2_4 and P2_5 pull-up R/W
b6 PUO6 |P3_1 and P3_3 pull-up R/W
b7 PUO7 |P3_4, P3_5, and P3_7 pull-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.
7.4.17 Pull-Up Control Register 1 (PUR1)
Address 01E1h
Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol| — | — [ PU15 | — — | = PU11 PU10
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 PU10 [P4_3 pull-up 0: Not pulled up R/W
bl PU11l [P4_4to P4_7 pull-up 1: Pulled up (D R/W
b2 — Reserved bits Set to 0. R/W
b3 —
b4 —
b5 PU15 |P6_6 pull-up 0: Not pulled up R/W
1: Pulled up (D
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 O (input mode) is pulled up.

For pins used as input, the setting values in the PURL register are valid.
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7.4.18 Port P1 Drive Capacity Control Register (P1DRR)
Address 01FOh

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol| P1DRR7 | P1DRR6 | P1DRR5 | P1DRR4 | P1DRR3 | P1DRR2 | P1DRR1 | P1DRRO

After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 |P1DRRO [P1_0 drive capacity 0: Low R/W
bl [P1DRR1 |P1_1 drive capacity 1: High R/W
b2 | P1DRR2 |P1_2 drive capacity R/W
b3 |P1DRR3 |P1_3 drive capacity R/W
b4 | PIDRR4 |P1_4 drive capacity R/W
b5 |P1DRRS5 |P1_5 drive capacity R/W
b6 |P1DRR6 |P1_6 drive capacity R/W
b7 | PIDRR7 |P1_7 drive capacity R/W

Note:
1. Both “H” and “L” output are set to high drive capacity.

The P1DRR register selects whether the drive capacity of the P1 output transistor is set to low or high.

The P1DRRI bit (i = 0to 7) is used to select whether the drive capacity of the output transistor is set to low or
high for each pin.

For pins used as output, the setting values in the PLDRR register are valid.

7.4.19 Port P2 Drive Capacity Control Register (P2DRR)
Address 01F1h

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol | — | — | P2DRR5 | P2DRR4 | P2DRR3 | P2DRR2 | P2DRR1 | P2DRRO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 |P2DRRO |P2_0 drive capacity 0: Low R/W
bl [P2DRR1 [P2_1 drive capacity 1: High @) R/W
b2 | P2DRR2 |P2_2 drive capacity R/W
b3 | P2DRR3 |P2_3 drive capacity R/W
b4 | P2DRR4 |P2_4 drive capacity R/W
b5 | P2DRR5 |P2_5 drive capacity R/W
b6 — Reserved bits Set to 0. R/W
b7 —
Note:

1. Both “H” and “L” output are set to high drive capacity.

The P2DRR register selects whether the drive capacity of the P2 output transistor is set to low or high. The
P2DRRi hit (i = 0to 5) is used to select whether the drive capacity of the output transistor is set to low or high
for each pin.

For pins used as output, the setting values in the P2DRR register are valid.
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7.4.20 Drive Capacity Control Register 0 (DRRO)

Address 01F2h

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol| DRRO7 | DRRO06 | — | — | — | — | DRRO1 | DRR0OO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 DRROO [PO_1 to PO_3 drive capacity 0: Low R/W
b1 DRRO1 [PO_4, PO_6, and PO_7 drive capacity |1: High (1) R/IW
b2 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b3 —
b4 —
b5 —
b6 DRRO06 [P3_1 and P3_3 drive capacity 0: Low R/W
b7 DRRO7 |P3_4, P3_5, and P3_7 drive capacity |1: High (1) R/W
Note:

1. Both “H” and “L” output are set to high drive capacity.

For pins used as output, the setting values in the DRRO register are valid.

DRRO0O0 Bit (PO_1 to PO_3 drive capacity)

The DRROO bit selects whether the drive capacity of the PO_1 to PO_3 output transistors is set to low or high.
Thisbit is used to select whether the drive capacity of the output transistorsis set to low or high for three pins.

DRRO1 Bit (PO_4, PO_6, and PO_7 drive capacity)

The DRRO1 bit selects whether the drive capacity of the PO_4, PO_6, and PO_7 output transistorsis set to low or
high. Thisbit is used to select whether the drive capacity of the output transistorsis set to low or high for three
pins.

DRRO06 Bit (P3_1 and P3_3 drive capacity)

The DRRO6 bit selects whether the drive capacity of the P3_1 and P3_3 output transistorsis set to low or high.
Thisbit is used to select whether the drive capacity of the output transistorsis set to low or high for two pins.

DRRO7 Bit (P3_4, P3 5, and P3_7 drive capacity)

The DRRO7 bit selects whether the drive capacity of the P3_4, P3 5, and P3_7 output transistorsis set to low or
high. Thisbit is used to select whether the drive capacity of the output transistorsis set to low or high for three
pins.
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7.4.21 Drive Capacity Control Register 1 (DRR1)
Address 01F3h

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol | — | — | DRR15 | — | — | — | DRR11 | DRR10
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 DRR10 |P4_3 drive capacity 0: Low R/W
b1 DRR11 [P4_4to P4_7 drive capacity 1: High @) R/W
b2 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b3 — Reserved bits Set to 0. R/W
b4 —
b5 DRR15 |P6_6 drive capacity 0: Low R/W
1: High ()
b6 — Nothing is assigned. If necessary, set to 0. When read, the content is O. —
b7 —
Note:

1. Both “H” and “L” output are set to high drive capacity.

For pins used as output, the setting values in the DRRL1 register are valid.

DRR10 Bit (P4_3 drive capacity)

The DRR10 bit selects whether the drive capacity of the P4_3 output transistor is set to low or high. Thisbit is
used to select whether the drive capacity of the output transistor is set to low or high for one pin.

DRR11 Bit (P4_4to P4 _7 drive capacity)

The DRR11 bit selects whether the drive capacity of the P4_4 to P4_7 output transistorsis set to low or high.
Thisbit is used to select whether the drive capacity of the output transistorsis set to low or high for four pins.

DRR15 Bit (P6_6 drive capacity)

The DRR15 hit selects whether the drive capacity of the P6_6 output transistor is set to low or high. Thisbit is
used to select whether the drive capacity of the output transistorsis set to low or high for one pin.
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7.4.22 Input Threshold Control Register 0 (VLTO)
Address 01F5h

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol | VLTO07 | VLTO06 | VLT05 | VLTO04 | VLTO03 | VLT02 | VLTO01 | VLTOO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 VLTOO0 |PO_1to PO_4, PO_6, and PO_7 input "5%’. 0.50 x VCC R/W
level select bit - 9.90 X
bl viTo1 01:0.35xVCC RIW
10:0.70 x VCC
1 1: Do not set.
b2 VLT02 |P1 input level select bit b8b02. 0.50 x VCC R/W
b3 VLTO3 01:0.35xVCC RIW
10:0.70 x VCC
1 1: Do not set.
b4 VLT04 |P2_0to P2_5 input level select bit bgbal 0.50 x VCC R/W
bS VLTS 01:0.35xVCC RIW
10:0.70 x VCC
1 1: Do not set.
b6 VLT06 |P3_1, P3_3toP3_5, and P3_7 input bg)bg. 0.50 x VCC R/W
7 VLTO7 |level select bit e R
b 0 01:0.35xVCC w
10:0.70 x VCC
1 1: Do not set.

The VLTO register selects the voltage level of the input threshold values for ports PO_1 to PO_4, PO_6, PO_7,
P1, P2 OtoP2_5,P3 1, P3_3to P3 5, and P3_7. Bits VLTOO0 to VLTO7 are used to select the input threshold
values among three voltage levels (0.35 VCC, 0.50 VCC, and 0.70 VCC).

7.4.23 Input Threshold Control Register 1 (VLT1)
Address 01F6h

Bit b7 b6 b5 b4 b3 b2 bl b0
Symbol | — | — | VLT15 | VLT14 | — | — | VLT11 | VLT10
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 VLT10 |P4_2to P4_7 input level select bit bébé’. 0.50 x VCC R/W
bl VLTIL 01:0.35 xVCC RIW
10:0.70 x VCC
1 1: Do not set.
b2 — Reserved bits Setto 0. R/W
b3 —
b4 VLT14 |P6_6 input level select bit bg bé‘r 0.50 x VCC R/W
:0.50 x
bS VLTS 01:0.35x VCC RIW
10:0.70 x VCC
1 1: Do not set.
b6 — Nothing is assigned. If necessary, set to 0. When read, the content is O. —
b7 —

The VLT register selects the voltage level of the input threshold values for ports P4 2 to P4 7 and P6_6. Bits
VLT10 to VLT15 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 7.49 list the port settings.

Table 7.5 Port PO_1/AN6/TXD1/TRCIOA/TRCTRG
Register | PDO ADINSEL U1SR UIMR TRCPSRO Timer RC Setting
. CH ADGSEL | TXD1SEL | SMD TRCIOASEL Function
Bit PDO_1 —
2l1Jo[ 1 o[ 1]o2]1]o]l2]1]o0
Other Other than
1
O |X|X|X| X | X | o | XX 011b X Input port (1)
Other Other than
2
1 X[X[|X]| X | X than 01b X|X|X 011b X Output port (2)
Other Other than
i 1
0 1{1(0| 0| O than 01b X | X 011b X AID converter input (AN6) (1)
Setting 0 1
Value 0]0
X X|X|X| X | X 0 1 1 En X | X | X X TXDL1 output (2, 3)
1|0
Other Refer to Table 7.38
i 1
0 X|X|X| X | X than 01b X[X[X| 0| 1|1 TRCIOA Pin Setting TRCIOA input (1)
Other Refer to Table 7.38
2
X X[ X[ X]| X X than 01b X|X[X]| 0 1 1 TRCIOA Pin Setting TRCIOA output (2)
X:0o0rl
Notes:

1. Pulled up by setting the PUQO bit in the PURO register to 1.
2. Output drive capacity high by setting the DRROO bit in the DRRO register to 1.
3. N-channel open-drain output by setting the NCH bit in the U1CO register to 1.

Table 7.6 Port PO_2/AN5/RXD1/TRCIOA/TRCTRG
Register | PDO ADINSEL U1SR TRCPSRO Timer RC Setting
. CH ADGSEL RXD1SEL TRCIOASEL Function
Bit PDO_2 —
—“|2]1Jol 1o 1 0o 210
0 X|IX|X| X | X X X Other than 100b X Input port (1)
1 X[X|[X]| X | X X X | Other than 100b X Output port @
0 1|/0|1| 0 | O |Otherthan 01b |Other than 100b X A/D converter input (AN5) (1)
Setlting 0 X[ X|Xx] x| X 0 1 | Other than 100b X RXD1 input (1)
Value
Refer to Table 7.38
i 1
0 X[ X[X] X X X X 1 0 0 TRCIOA Pin Setting TRCIOA input (1)
Refer to Table 7.38
2
X X|X|[X]|] X X X X 1 0 0 TRCIOA Pin Setting TRCIOA output (2)
X:0orl
Notes:

1. Pulled up by setting the PUOO bit in the PURO register to 1.
2. Output drive capacity high by setting the DRROO bit in the DRRO register to 1.
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Table 7.7 Port PO_3/AN4/CLK1/TRCIOB
Register | PDO ADINSEL U1SR U1IMR TRCPSRO Timer RC Setting
. CH ADGSEL | CLK1SEL | SMD TRCIOBSEL Function
Bit PDO_3 CKDIR —
2[1fol 1 [ o | 1 | o [2]1]o 2]1]o0
Other Other than
1
0 X[ X|X| X X than 01b X[ X| X X 010b X Input port (1)
Other Other than
2
1 X[X|X| X | X than o1b X X[ X X 010b X Output port ()
Other Other than A/D converter input
0 1joj01 0 0 than 01b R 010b X (AN4) (1)
seting | o Iylx|x| x | x| o | 1 [xIXx 1 |x]|x]|x X CLKI (external clock)
Value input (1)
X <Ixlx| x X 0 1 lolol1 0 % | x| x X CLK1 (internal clock)
output (2)
Other Refer to Table 7.39
i 1
0 X[X|X| X | X than 01b X[ X X| X o110 TRCIOB Pin Setting TRCIOB input (1)
Other Refer to Table 7.39
2
XAXIXIXE XX o [ XXX X 0|10 trcioB Pin Setting TRCIOB output ()
X:0o0r1
Notes:

1. Pulled up by setting the PUOO bit in the PURO register to 1.
2. Output drive capacity high by setting the DRROO bit in the DRRO register to 1.

Table 7.8 Port PO_4/AN3/TREO/TRCIOB
Register PDO ADINSEL TRECR1| TRCPSRO Timer RC Setting
. CH ADGSEL TRCIOBSEL Function
Bit PDO_4 TOENA —
2 1]of1]o 2] 1o
Other than
1
0 X | X | X X | X 0 011b X Input port (1)
Other than
2
1 X | X | X | X | X 0 011b X Output port )
Other than
0 0 1 1 0 0 0 X i (€]
Setting 011b A/D converter input (AN3)
Value
X x| x| x| x| x 1 Other than X TREO output (2)
011b
Refer to Table 7.39
i 1
0 X X X X X X 0 1 1 TRCIOB Pin Setting TRCIOB input (1)
Refer to Table 7.39
2
X X X X X X X 0 1 1 TRCIOB Pin Setting TRCIOB output (2)
X:0o0r1l
Notes:

1. Pulled up by setting the PUOL1 bit in the PURO register to 1.
2. Output drive capacity high by setting the DRRO1 bit in the DRRO register to 1.
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Table 7.9 Port PO_6/AN1/DAO/TRCIOD
Register | PDO ADINSEL DACON TRCPSR1 Timer RC Setting
. CH ADGSEL TRCIODSEL Function
Bit PDO_6 DAOE —
2]1Jo]l1]o0 2 1]o
0 X | X | X| X | X 0 Other than 011b X Input port (1)
1 X | X[ X| X | X 0 Other than 011b X Output port (2)
0 of0|1]| 0 0 0 Other than 011b X A/D converter input (AN1) (1)
Setting 0 X[ X[ X]| x| X 1 Other than 011b X D/A converter output (DAO) ()
Value Refer to Table 7.41
. . 1
0 X | X | X X X 0 0 1 1 TRCIOD Pin Setting TRCIOD input (1)
Refer to Table 7.41
2
X X | X | X X X 0 0 1 1 TRCIOD Pin Setting TRCIOD output (2)
X:0orl
Notes:

1. Pulled up by setting the PUOL1 bit in the PURO register to 1.
2. Output drive capacity high by setting the DRRO1 bit in the DRRO register to 1.

Table 7.10 Port PO_7/ANO/DA1/TRCIOC
Register | PDO ADINSEL DACON TRCPSR1 Timer RC Setting
. CH ADGSEL TRCIOCSEL Function
Bit PDO_7 DA1E —
—J2]1]o]l1]o0 2 1]o0
0 X | X|X| X | X 0 Other than 011b X Input port (1)
1 X | X|X| X | X 0 Other than 011b X Output port ()
0 ojlo|o| 0] O 0 Other than 011b X A/D converter input (ANO) (1)
Setting 0 X | X|X]| X | X 1 Other than 011b X D/A converter output (DA1) (1)
Value Refer to Table 7.40
. : 1
0 X X|X] X X 0 0 1 1 TRCIOC Pin Setting TRCIOC input (1)
Refer to Table 7.40
2
X X | X|X| X | X 0 0 1 1 TRCIOC Pin Setting TRCIOC output ()
X:0orl
Notes:

1. Pulled up by setting the PUOL1 bit in the PURO register to 1.
2. Output drive capacity high by setting the DRRO1 bit in the DRRO register to 1.

Table 7.11 Port P1_0/KIO/ANS/TRCIOD/LVCMP1
Register | PD1 | KIEN ADINSEL TRCPSR1 VCA2 Timer RC Setting
. CH ADGSEL | TRCIODSEL Function
Bit PD1_0 | KIOEN VCA22 —
2]1Jof1Jof2]1]o0
0 X X | X|X| X | X |Otherthan 001b X X Input port (1)
1 X X | X|X| X | X |Otherthan 001b X X Output port (2)
0 1 X | X|X| X | X |Otherthan 001b X X KIO input O
_ 0 0 0|0|0]| O 1 | Other than 001b X X A/D converter input (AN8) (1)
Setting Refer to Table 7.41
. . 1
Value 0 X X|X|X| X | X 0 0 1 X TRCIOD Pin Setting TRCIOD input ()
Refer to Table 7.41
2
X X XX | X[ X X 0 0 1 X TRCIOD Pin Setting TRCIOD output ()
Comparator Al input
0 0 X[IX[X] X X | Other than 001b 1 X (LVCMP1)
X:0orl
Notes:

1. Pulled up by setting the PUO2 bit in the PURO register to 1.
2. Output drive capacity high by setting the P1DRRO bit in the P1DRR register to 1.
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Table 7.12 Port P1_1/KI1/AN9/TRCIOA/TRCTRG/LVCMP2
Register | PD1 KIEN ADINSEL TRCPSRO VCA2 Timer RC Setting
. CH ADGSEL | TRCIOASEL Function
Bit PD1_1 | KI1EN VCA24 —
2]1Jof1Jof2]1]o
0 X X | X|X]| X | X |Otherthan 001b X X Input port (1)
1 X X | X|X| X | X |Otherthan 001b X X Output port (2)
0 1 X | X|X| X | X |Otherthan 001b X X KIT input (1)
) 0 0 o|o0o|1| o0 1 | Other than 001b X X AID converter input (AN9) (1)
Setting Refer to Table 7.38
. . 1
Value 0 X X|X|X| X | X 0 0 1 X TRCIOA Pin Setting TRCIOA input (1)
Refer to Table 7.38
2
X X X|IX|X| X | X ]| o0 0 1 X TRCIOA Pin Setting TRCIOA output ()
Comparator A2 input
0 0 X | X|X| X | X |Otherthan 001b 1 X (LVCMP2)
X:0orl
Notes:

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

2. Output drive capacity high by setting the P1DRR1 bit in the P1DRR register to 1.

Table 7.13 Port P1_2/KI2/AN10/TRCIOB/LVREF
Register | PD1 | KIEN ADINSEL TRCPSRO VCA2 Timer RC Setting
. CH ADGSEL | TRCIOBSEL Function
Bit PD1_2 | KI2EN VCA21 | VCA23 —
- 2f1Jof1Jof2]1]o0
0 X X | X|X| X | X |Otherthan 001b X X X Input port (1)
1 X X | X|X| X | X |Otherthan 001b X X X Output port ()
0 1 X | X|X| X | X |Otherthan 001b X X X K12 input @)
A/D converter input
1 1 her th 1 X X X
0 0 0 0|0 Other than 001b (AN10) @
Refer to Table 7.39
i 1
Setting 0 X X|X|X| X | X 0 0 1 X X TRCIOB Pin Setting TRCIOB input (1)
Value Refer to Table 7.39
2
X X X|X|X| X | X 0 0 1 X X TRCIOB Pin Setting TRCIOB output (2)
Comparator Al
0 0 X|IX[X] X X | Other than 001b 1 X X reference voltage
input (LVREF)
Comparator A2
0 0 X[IX[X] X X | Other than 001b X 1 X reference voltage
input (LVREF)
X:0or1l
Notes:

1. Pulled up by setting the PUO2 bit in the PURO register to 1.
2. Output drive capacity high by setting the P1DRR2 bit in the P1DRR register to 1.
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Table 7.14 Port P1_3/KI3/AN11/TRCIOC/LVCOUT1
] ) . Timer RC
Register | PD1 KIEN ADINSEL TRBRCSR | TRCPSR1 CMPA Timer RB Setting Setting
_ CH [ADGSEL TRCIOCSEL Function
Bit PD1_3 | KI3EN TRBOSELO CM10E — —
- tJof1]o 2]1]o0
! Other th X
0 X x| x| x | x » RV 0 Other than TREO X Input port (V)
usage conditions
! Other th X
1 X x|x| x| x y Sotb 0 Other than TRBO X Output port )
usage conditions
! Other th X
0 1 X|X| x| X Sotb 0 Other than TRBO X KI3 input (1)
X usage conditions
! Other th X A/D converter input
) er than
Svetltmg 0 0 1110 1 X 001b 0 Other than TRBO X (AN11) (O
alue usage conditions
Refer to Table 7.37
X X X | X[ X X 0 X | X | X 0 TRBO Pin Setting X TRBO output )
1 X Refer to Table
0 X X[x| x| x 0|01 0 Other than TRBO | 7-40 TRCIOC | TRCIOC input (@)
X usage conditions Pin Setting
1 X Refer to Table
X X X[x| x| x ool 0 Other than TRBO | 7-40 TRCIOC | TRCIOC output
X usage conditions Pin Setting
Comparator A1
X X X[X] X X X X | X | X 1 X X output (LVCOUT1)
X:0orl
Notes:
1. Pulled up by setting the PUO2 bit in the PURO register to 1.
2. Output drive capacity high by setting the PADRR3 bit in the P1DRR register to 1.
Table 7.15 Port P1_4/TXDO/TRCCLK
Register PD1 UOSR U1IMR TRBRCSR TRCCR1
. SMD TRCCLKSEL TCK Function
Bit PD1_4 | TXDOSELO
- 2 1 0 1 0 2 1 0
0 X X X X Input port (1)
1 0 X X X X X X X X | Output port (2)
Setti 0 !
etting
0 0 (2,3)
Value X 1 X X X X X TXDO output
1 1 (Hardware LIN)
1 0
0 0 X X X 0 1 1 0 1 TRCCLK input ()
X:0orl
Notes:

1. Pulled up by setting the PUO3 bit in the PURO register to 1.
2. Output drive capacity high by setting the P1DRR4 bit in the P1DRR register to 1.
3. N-channel open-drain output by setting the NODC bit in the UOCO register to 1.

RO1UH0285EJ0100 Rev.1.00
Aug 08, 2011

RENESAS

Page 88 of 734




R8C/3JM Group

7.1/0 Ports

Table 7.16 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 2]1Jol2]1]o0
X Other than 10b X X | X | X | X ]| X]|X X X Input port (1)
X Other than 10b X X | X | X | X | X]|X X X Output port (2)
1 Other than 10b X XX | X[ X]|X|X X X RXDO input ()
Other than
i 1
0 X 1 0 0 000b, 001b X | X | X X X TRAIO input ()
0 X Other than 10b X X ‘ X ‘ X]10]0]|1 1 0 INTL input @
Settng | 0 X 1 0 0 (%gte)r (t)g"i’; 0lol1 1 o |TRAIO/NTL
Value ' input (1)
X X 1 0 0 oo |x|x|x] x x | TRAIO pulse
output (2)
TRAIO/RXDO
0 1 1 0 0 Mastermode: | X | X | X X X input
000b (Hardware LIN)
Slave mode: TRAIO/RXDO/
0 1 1 0 0 011b 0 0 1 1 0 INT1 input
(Hardware LIN)
X:0orl
Notes:
1. Pulled up by setting the PUO3 bit in the PURO register to 1.
2. Output drive capacity high by setting the P1DRR5 bit in the P1DRR register to 1.
Table 7.17 Port P1_6/CLKO/IVREF1/LVCOUT2
Register | PD1 UOSR UOMR INTCMP | CMPA
. SMD Function
Bit PD1_6 | CLKOSELO 2 1 0 CKDIR [ INT1CPO | CM10OE
0 0 X | X | X X X 0 Input port (1)
1 0 X | X | X X X 0 Output port 2)
Setting 0 1 X | X | X 1 X 0 CLKO (external clock) input (1)
Value X 1 o001 0 X 0 CLKO (internal clock) output (@
0 0 X | X X X 1 0 Comparator B1 reference voltage input (IVREF1)
X X X | X | X X X 1 Comparator A2 output (2)
X:0orl
Notes:

1. Pulled up by setting the PUO3 bit in the PURO register to 1.
2. Output drive capacity high by setting the P1DRR6 bit in the P1DRR register to 1.

Table 7.18 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|lof2]1]o0
0 Other than 01b X X | X | X | X]|X]|X X X Input port (1)
Other than 01b X X[ X[ X|X]|X]|X X X Output port ()
Other than
i 1
0 0 1 0 000b, 001b X | X | X X X TRAIO input 1)
Setting J—
el | o [otherthanoib| x| x ‘ X | x|ololo 1 0 |iNTLinput®
Other than _
0 0 1 0 000b, 001b cjo0|o0 1 0 TRAIO/INTL input (1)
X 0 1 0 0|0 |1 ]| X|X]|X X X TRAIO pulse output (2)
0 Other than 01b X X | X | X | X | X | X 1 1 Comparator B1 input (IVCMP1)
X:0orl
Notes:

1. Pulled up by setting the PUO3 bit in the PURO register to 1.
2. Output drive capacity high by setting the P1DRR?7 bit in the P1DRR register to 1.
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Table 7.19 Port P2_0/TRDIOAO/TRDCLK/INT1/TRCIOB
Register | PD2 | TRDPSRO INTSR | INTEN | INTCMP | TRCPSRO Timer RC Timer RD
Setting Setting )
_ INTLISEL TRCIOBSEL Function
Bit PD2_0 | TRDIOAOSELO INT1EN | INT1CPO — —
- 2]1]0 2] 1o
Other than Input
0 0 XXX X X 101b X X port )
Other than Output
1 0 X | X|X X X 101b X X port @)
Refer to Table
0 1 X[ x[x| x X th%rltga” X 7.42 TRDIOAO .TRDII%)AO
Pin Setting inpu
Refer to Table
Setting | X 1 x| x| x| x X Othleorltg‘a” X 7.42 TRDIOAO TRtD'?é)O
Value Pin Setting outpu
Other than INTL
0 0 0|1]0 1 0 X X
101b input 1)
Referto Table
0 X X | X|X X X 1 0 1 | 7.39 TRCIOB X _TRCtI%3
Pin Setting inpu
Refer to Table
X X X | X|X X X 1 0 1 | 7.39 TRCIOB X TRtCI?(E)
Pin Setting outpu
X:0or1l
Notes:
1. Pulled up by setting the PU04 bit in the PURO register to 1.
2. Output drive capacity high by setting the P2DRRO bit in the P2DRR register to 1.
Table 7.20  Port P2_1/TRDIOCO/TRCIOC
Register | PD2 TRDPSRO TRCPSR1 Timer RC Setting Timer RD Setting
. TRDIOCOSEL TRCIOCSEL Function
Bit PD2_1 — —
1 ] o 2 [ 1]o0
0 Other than 10b | Other than 100b X X Input port (1)
1 Other than 10b | Other than 100b X X Output port ()
Refer to Table 7.44
i 1
0 1 0 Other than 100b X TRDIOCO Pin Setting TRDIOCO input (1)
Setting Refer to Table 7.44
: 2
value X 1 0 Other than 100b X TRDIOCO Pin Setting TRDIOCO output (@
Refer to Table 7.40
i 1
0 X X 1 0 0 TRCIOC Pin Setting X TRCIOC input (1)
Refer to Table 7.40
2
X X X 1 0 0 TRCIOC Pin Setting X TRCIOC output
X:0or1l
Notes:

1. Pulled up by setting the PU04 bit in the PURO register to 1.
2. Output drive capacity high by setting the P2DRR1 bit in the P2DRR register to 1.
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Table 7.21 Port P2_2/TRDIOBO/TRCIOD
Register | PD2 TRDPSRO TRCPSR1 Timer RC Setting Timer RD Setting
. TRDIOBOSEL TRCIODSEL Function
Bit PD2_2 — —
1 | o 2 | 1] o
Other than 10b Other than 100b X X Input port (1)
Other than 10b Other than 100b X X Output port (2)
Refer to Table 7.43
0 1 0 Other than 100b X TRDIOBO Pin TRDIOBO input (1)
Setting
) Refer to Table 7.43
Setting X 1 0 Other than 100b X TRDIOBO Pin TRDIOBO output (2)
Value Setting
Refer to Table 7.41
0 X X 1 0 0 TRCIOD Pin X TRCIOD input (1)
Setting
Refer to Table 7.41
X X 1 0 0 TRCIOD Pin X TRCIOD output ()
Setting
X:0or1l
Notes:
1. Pulled up by setting the PU04 bit in the PURO register to 1.
2. Output drive capacity high by setting the P2DRR2 bit in the P2DRR register to 1.
Table 7.22 Port P2_3/TRDIODO
Register PD2 TRDPSRO Timer RD Setting )
- Function
Bit PD2_3 TRDIODOSELO —
0 0 X Input port (1)
Setting 1 0 X Output port (2)
Value 0 1 Refer to Table 7.45 TRDIODO Pin Setting | TRDIODO input (1)
X 1 Refer to Table 7.45 TRDIODO Pin Setting | TRDIODO output (2)
X:0o0r1
Notes:

1. Pulled up by setting the PU04 bit in the PURO register to 1.
2. Output drive capacity high by setting the P2DRR3 bit in the P2DRR register to 1.

Table 7.23 Port P2_4/TRDIOA1
Register PD2 TRDPSR1 Timer RD Setting )
- Function
Bit PD2_4 TRDIOAL1SELO —
0 0 X Input port (1)
Setting 1 0 X Output port (2)
Value 0 1 Refer to Table 7.46 TRDIOAL Pin Setting | TRDIOA1 input (1)
X 1 Refer to Table 7.46 TRDIOAL Pin Setting | TRDIOA1 output (2)
X:0orl
Notes:

1. Pulled up by setting the PUO5 bit in the PURO register to 1.
2. Output drive capacity high by setting the P2DRR4 bit in the P2DRR register to 1.

Table 7.24 Port P2_5/TRDIOB1
Register PD2 TRDPSR1 Timer RD Setting )
i Function
Bit PD2_5 TRDIOB1SELO —
0 0 X Input port (1)
Setting 1 0 X Output port (2)
Value 0 1 Refer to Table 7.47 TRDIOB1 Pin Setting | TRDIOB1 input (1)
X 1 Refer to Table 7.47 TRDIOB1 Pin Setting | TRDIOB1 output (2)
X:0o0r1
Notes:

1. Pulled up by setting the PUO5 bit in the PURO register to 1.
2. Output drive capacity high by setting the P2DRR5 bit in the P2DRR register to 1.
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Table 7.25  Port P3_1/TRBO
Register PD3 TRBRCSR Timer RB Setting )
- Function
Bit PD3 1 TRBOSELO —
et 0 0 X Input port (1)
etting >
Value 1 0 X Output port @
X 1 Refer to Table 7.37 TRBO Pin Setting TRBO output (2)
X:0o0r1l
Notes:

1. Pulled up by setting the PUO6 bit in the PURO register to 1.
2. Output drive capacity high by setting the DRRO6 bit in the DRRO register to 1.

Table 7.26 Port P3_3/INT3/TRCCLK/SCS/CTS2/RTS2/IVCMP3
Register| PD3 | SSMR2 | INTSR | INTEN | TRBRCSR | TRCCRL | U2SR1 U2MR U2CO | INTCMP
_ CSS | INT3SEL TRCCLKSEL TCK SMD Function
Bit |PD3_3 INT3EN CTS2SELO CRS | CRD | INT3CPO
t]ol1]o 1 o |2]1]0 210
0 Jolo]| x| x| x X X | X ]| X]| X 0 XX X] X | X X |input port
1 Jolo|x|x]| x X X | x| x| x 0 X | x| x| x [ x X |output port @
o |o|o]o]o 1 X X | x| x]|x 0 x| x| x| x [ x 0 [INT3input®
o |olo|x|x]| x 1 o |10z 0 x| x|x] x [ x X | TRCCLK input )
X |o|1|x]| x| x X X | x| x| x X X X | x X |SCS input @
Setting 110 -
vae | X Pl X | X | X X x| x| x| x X X X | x X |SCSoutput(@3)
o lolo|x|x]| x X x | x| x| x 1 O“E)%rotga” 0] o X |CTSZinput®
X |lolo|x|x]| x X x| x|x]|x 1 Ot%%rotga” 1] o0 X |RTS2 output @
Comparator B3
o |olo|x|x]| 1 |otherthantob | x| x| X 0 x| x| x| x| x L oot (venpa,
X:0or1l
Notes:

1. Pulled up by setting the PUO6 bit in the PURO register to 1.

2. Output drive capacity high by setting the DRRO06 bit in the DRRO register to 1.
3. N-channel open-drain output by setting the CSOS bit in the SSMR2 register to 1 (N-channel open-drain output).
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Table 7.27 Port P3_4/TRCIOC/TRDIOC1/SSI/RXD2/SCL2/TXD2/SDA2/IVREF3
Synchronous
Serial
Communication
Unit (Refer to
Register| PD3 |ssulicsr| 22'€254 | 1pepgRri [TRDPSRL U2SRO U2MR |U2SMR|INTCMp| TiMmerRC
Association Setting
betwgen . Function
Communication
Modes and I/0
Pins.)
sS| sS| TRCIOC | TRDIOC1 |RXD2 TXD2 SMD 3
Bit |PD3 4| IICSEL | output | input | SEL SEL | SEL | SEL licMm 'g‘go —
control Control2|1|0 1|o 1|0 2|1|o 110
Other
Other than | Other than Other than
1
0 X 0 0 010b 10b than 010b X | X|X X X X Input port ()
01b
Other
Other than | Other than Other than
2
1 X 0 0 010b 10b tgft? 010b X | X|X X X X Output port (2)
Other Refer to
Other than Other than Table 7.40 |TRCIOC
0 X 0 O O] 1|0 qop | Tan ) Tggep | XXX X X |TRcIOCPin [input ®
01b .
Setting
Other Refer to
Other than Other than Table 7.40 |TRCIOC
X X 0 O O 1|0 gy | than | Tgpgn | XXX X X" |TRCIOCPin |output @
01b .
Setting
Other Refer to
Other than Other than Table 7.48 |TRDIOC1
0 X 0 0 otob | 1| O |than | Tagy [ XX X] X X | TRDIOCL |[input ®
01b ) ;
Pin Setting
Other Refer to
. Other than Other than Table 7.48 |TRDIOC1
Setting | X X 0 0 owop | B | O [%an| Toiop | X[ X[X| X X | TRDIOCI |output @
Value Pin Setting
X 0 0 1 X | X[ X[ X X I X[ X[X[X]|X[|X[X]|X X X X SSlinput )
X 0 1 0 | X[X|[X] X | X [X[X]|X]|X|X[X[X|X] X X X SS
output 2, 3)
Other than | Other than Other than RXD2
0 X 0 0 010b 100 |Of1] otob | X|X|[X| X X X input @
Other than SCL2 input/
0 X 0 0 X | X[ X[ X X |10]1 010b 0|1]|0 1 X X output 2. 4)
0 1
0|0
X X 0 0 X | X[ X[ X X [X|X|0|1]|O0 — X X X TXD2
1 output (2. 4)
1{0
0 X 0 0 |x|x|x| x| x|x|x|o|1|o]|ol1]o]| 1 X X SDA2 input/
output (2, 4)
Other Comparator
Other than | Other than Other than B3 reference
0 X 0 0 010b 10b tgft’)‘ otob | X[X[X] X 1 X voltage input
(IVREF3)
X:0or1l
Notes:
1. Pulled up by setting the PUO7 bit in the PURO register to 1.
2. Output drive capacity high by setting the DRRO7 bit in the DRRO register to 1.
3. 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).
4. N-channel open-drain output by setting the NCH bit in the U2CO register to 1.
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Table 7.28 Port P3_5/SCL/SSCK/TRCIOD/TRDIOD1/CLK2
Synchronous
Serial
Communication
Unit (Refer to
Register| PD3 | SSUIICSR |Iccr1| 12Ple 254 TRCPSRL |TRDPSR1| U2SR1 U2MR Timer RC
Association Setting
between Function
Communication
Modes and 1/O
Pins.)
_ SSCK | SSCK | rpciopseL | TRRIOPY | ¢ koseL | smp
Bit |PD3 5| IICSEL | ICE | output | input SEL CKDIR —
control | control [ 2 [ 1 Jo [ 1] o] 1] o [2]1]o0
0 X 0 0 Other than | Otherthan | Otherthan
1
0 1 0 X X 010b 10b o1b X[X|X| X X Input port (1)
0 X 0 0 Other than | Otherthan | Otherthan
2
1 1 0 X X 010b 10b o1b X[X[X| X X Output port (2)
X 1 1 X X X | X | X | X | X | X | X [X[X[X] X X SCL input/output ()
X 0 X 0 1 X | X[ X| X | X | X | X [X[X[x] X X SSCK input (1)
X 0 X 1 0 X | X[ X| X | X | X | X [X[X[x] X X SSCK output (2. 3)
0 X 0 0 Refer to
Otherthan | Otherthan Table 7.41
i 1
0 1 0 X X of[11]0 10b oib X[X|X| X TRCIOD pin | TRCIOD input (1)
Setting
0 X 0 0 Refer to
Setting Otherthan | Otherthan Table 7.41 2
Value X 1 0 X X 0 1 0 10b 01b XXX X TRCIOD Pin TRCIOD output (2)
Setting
0 X 0 0 Refer to
Other than Otherthan Table 7.49
i 1
0 1 0 M M 010b 1 0 01b XXX X TRDIOD1 TRDIOD1 input ()
Pin Setting
0 X 0 0 Refer to
Other than Otherthan Table 7.49
2
X 1 0 X X 010b 1 0 o01b X|X|X X TRDIOD1 TRDIOD1 output (2)
Pin Setting
0 X 0 0
0 XX | X | X | X | 0] 1 |X[X[x] 1 X CLK2 input @
1 0 X X
X 0 X 0 0 X| X[ X[ X | X 0 1 |0|0|1 0 X CLK2 output (2. 4)
1 0 X X output =
X:0orl
Notes:
1. Pulled up by setting the PUO7 bit in the PURO register to 1.
2. Output drive capacity high by setting the DRRO7 bit in the DRRO register to 1.
3. N-channel open-drain output by setting the SCKOS bit in the SSMR2 register to 1 (N-channel open-drain output).
4. N-channel open-drain output by setting the NODC bit in the U2SMRS3 register to 1.
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Table 7.29 Port P3_7/SSO/TXD2/SDA2/RXD2/SCL2/TRAO/SDA
Synchronous
Serial
Communication
Unit (Refer to
Register | PD3 | SSUIICSR | ICCR1 Table_25.4 U2SR0 U2MR | U2SMR | TRAIOC
Association
between Function
Communication
Modes and 1/O
Pins.)
SSO SSO |RXD2SEL | TXD2SEL SMD
Bit PD3_7| IICSEL ICE output | input IICM | TOENA
control | control 1 0 12(11012]1)0
1 0 X X Other Other
1
0 o v o o than 10b | than 001b X|X|X X 0 Input port (1)
1 0 X X Other Other
2
1 o v o o than 10b | than 001b X|X|X X 0 Output port (2)
X 1 1 X X X X | X|X|X[X[X]X X X .SDA
input/output (2)
X 0 X 0 1 X X | X|X|X[X[|X]X X X SSO input (1)
SSO
X 0 X 1 0 X X [ X|X|X|[X[X]X X X output 2. 3)
1 0 X X Other
; i 1
Setting 0 o v o 5 1 0 than 001b X | XX X 0 RXD2 input 1)
value 1 0 X X oth SCLZ input
ther Inpu
0 0 X 0 0 L O |thanoow |1 |° ! X output 2.4
0 1
! 0 X X oo TXD2
X X X |0|0|1 — X X
1 1 output (2. 4)
0 X 0 0
1(0
1 0 X X i
0 x| x|olo|1|lo|1|o] 1 x  |SbAZinpud
0 X 0 0 output 2. 4)
1 0 X X Other Other TRAO
X 0 X 0 0 than 01b | than 001b XXX X ! output ()
X:0or1l
Notes:

1. Pulled up by setting the PUO7 bit in the PURO register to 1.

2. Output drive capacity high by setting the DRRO7 bit in the DRRO register to 1.
3. N-channel open-drain output by setting the SOOS bit in the SSMR2 register to 1 (N-channel open-drain output).
4. N-channel open-drain output by setting the NCH bit in the U2CO register to 1.

Table 7.30 Port P4_2/VREF
Register ADCON1 DACON )
- Function
Bit ADSTBY DAOE DA1E
Setting 0 0 0 Input port
Value Other than 000b Input port/VREF input
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Table 7.31 Port P4_3/XCIN

Register | PD4 | PINSR CMO CM1 Circuit specifications
illati Function
Bit |PD4 3| XCSEL | cM03 | cMo4 | cm10 | cmiz | Oscillation | Feedback
buffer resistor
0 X
0 T X 5 X X OFF OFF Input port (1)
0 X

1 1 X 0 X X OFF OFF Output port (2)

XCIN-X T illati
0 ON ON C ‘ COUT osci at!on
i (on-chip feedback resistor enabled) (3)
Setting 0 —
Value 1 ON OFF XCIN-)-(COUT oscnlatl.on .

0 1 1 0 (on-chip feedback resistor disabled) (3)

XCIN-XCOUT oscillation stop
1 0 OFF ON (on-chip feedback resistor enabled)
XCIN-XCOUT oscillation stop
! OFF OFF (on-chip feedback resistor disabled)
X X X X 1 X OFF OFF XCIN-XCOUT oscillation stop (STOP mode)
X:0or1l
Notes:

1. Pulled up by setting the PU10 bit in the PURL1 register to 1.
2. Output drive capacity high by setting the DRR10 bit in the DRR1 register to 1.
3. When the XCIN clock is used, set the PU10 bit in the PUR1 register to 0 (not pulled up).

Table 7.32 Port P4_4/XCOUT

Register | PD4 | PINSR CMO CM1 Circuit specifications
illati Function
Bit | PD4 4| XCSEL | CM03 | cM04 | cm10 | cm1z | Oscilation | Feedback
- buffer resistor
0 X
0 1 X 0 X X OFF OFF Input port (1)
0 X
1 1 X o X X OFF OFF Output port ()
0 ON ON XCIN—)I(COUT oscﬂlatlpn
. (on-chip feedback resistor enabled) (3. 4)

oty 0 XCIN-XCOUT illati

Value 1 ON OFF iy oscriaton 34
o 1 1 o (on-chip feedback resistor disabled) (3. 4)

XCIN-XCOUT oscillation stop
1 0 OFF ON (on-chip feedback resistor enabled)
XCIN-XCOUT oscillation stop
! OFF OFF (on-chip feedback resistor disabled)
X X X X 1 X OFF OFF XCIN-XCOUT oscillation stop (STOP mode)
X:0o0r1
Notes:

1. Pulled up by setting the PU11 bit in the PURL register to 1.

2. Output drive capacity high by setting the DRR11 bit in the DRR1 register to 1.

3. Since the XCIN-XCOUT oscillation buffer operates with internal step-down power, the XCOUT output level cannot be used as
the CMOS level signal directly.

4. When the XCIN clock is used, set the PU11 bit in the PURL1 register to 0 (not pulled up).
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Table 7.33  Port P4_5/INTO/RXD2/SCL2/ADTRG

Register PD4 INTEN U2SRO U2MR U2SMR ADMOD
. RXD2SEL SMD ADCAP Function
Bit PD4 5 INTOEN IICM
1 | o 2] 1]o 1 0
0 X Otherthan 11b | X X X X X X | Input port (1)
1 X Other than 11b | X X X X X X | Output port (2)
Setting 0 1 Other than 11b X X X X X X INTO input ()
Value 0 X 1 1 X | x| X X X X |RXD2 input (1)
0 X 1 1 0 1 0 1 X X | SCL2 input/output (2. 3)
0 1 Other than 11b | X X X X 1 1 | ADTRG input ()
X:0o0r1l
Notes:

1. Pulled up by setting the PU11 bit in the PURL register to 1.
2. Output drive capacity high by setting the DRR11 bit in the DRR1 register to 1.
3. N-channel open-drain output by setting the NCH bit in the U2CO register to 1.

Table 7.34  Port P4_6/XIN

Register | PD4 | PINSR CMO CM1 Circuit specifications
illati Functi
Bit | PD4 6 |XCSEL | CM03 | cMo4 | cMos | cM10 | cM11 | emi2 | cmag | Oscillation | Feedback unction
buffer resistor
0 0
0 1 X X X 0 X X 0 OFF OFF Input port (1)
0 0
1 1 X X X 0 X X 0 OFF OFF Output port (2)
XIN-XOUT oscillation
0 ON ON (on-chip feedback
o resistor enabled)
XIN-XOUT oscillation
] 1 ON OFF (on-chip feedback
Setting resistor disabled)
Value 0 1 XIN-XOUT oscillation
stop (on-chip
X X X X 0 X OFF ON feedback resistor
1 enabled)
XIN-XOUT oscillation
stop (on-chip
L OFF OFF feedback resistor
disabled)
Oscillation stop
X 1 X X OFF OFF (STOP mode)
X:0or1l
Notes:

1. Pulled up by setting the PU11 bit in the PURL1 register to 1.
2. Output drive capacity high by setting the DRR11 bit in the DRR1 register to 1.
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Table 7.35  Port P4_7/XOUT
Register | PD4 | PINSR CMO CM1 Circuit specifications
illati Functi
Bit |PD4_7|XCSEL | CMO3 | cMo4 | cMos | cm10 | M1t | cmi2 | cmys | Oscilation | Feedback dneton
buffer resistor
0 0
0 1 v X 0 X 0 OFF OFF Input port (1)
0 0
1 1 v X 0 X 0 OFF OFF Output port (2)
XIN-XOUT oscillation
0 ON ON (on-chip feedback
0 resistor enabled)
XIN-XOUT oscillation
) 1 ON OFF (on-chip feedback
Setting resistor disabled)
Value o 1 XIN-XOUT oscillation
stop (on-chip
X X X 0 OFF ON feedback resistor
1 enabled)
XIN-XOUT oscillation
stop (on-chip
! OFF OFF feedback resistor
disabled)
Oscillation stop
X 1 X X OFF OFF (STOP mode)
X:0o0rl
Notes:

1. Pulled up by setting the PU11 bit in the PURL register to 1.
2. Output drive capacity high by setting the DRR11 bit in the DRR1 register to 1.
3. Since the XCIN-XCOUT oscillation buffer operates with internal step-down power, the XCOUT output level cannot be used as

the CMOS level signal directly.

Table 7.36 Port P6_6/INT2/TXD2/SDA2/TRCIOC
Register | PD6 INTEN U2SR0 U2MR U2SMR | TRCPSR1 |Timer RC Setting
. TXD2SEL SMD TRCIOCSEL Function
Bit PD6_6 | INT2EN IICM —
2]1Jol2]1]o0 2]1]o0
Other than Other than
1
0 X 101b X | X X 101b X Input port (1)
Other than Other than
2
1 X 101b X | X | X X 101b X Output port
Other than Other than —
i 1
0 1 101b X | X | X X 101b X INT2 input (1)
0 1
) 0O
Setting X X 1(0]1 1 1 X X | X | X X TXD2 output (2. 3)
Value
1|0
0 X i1{o0|1l0]|]21]|0O 1 X | X | X X SDA2 input/output (2. 3)
Refer to Table
0 X Otherthan | |y | x X 1|0 1| 740TRCIOC |TRCIOC input @
101b . :
Pin Setting
Refer to Table
X X Otherthan | |y | x| x | 1|0 1| 740TRCIOC |TRCIOC output @
101b . :
Pin Setting
X:0orl
Notes:

1. Pulled up by setting the PU15 bit in the PURL register to 1.
2. Output drive capacity high by setting the DRR15 bit in the DRR1 register to 1.
3. N-channel open-drain output by setting the NCH bit in the U2CO register to 1.
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Table 7.37  TRBO Pin Setting
Register TRBIOC TRBMR .
- Function
Bit TOCNT TMOD1 TMODO
0 0 1 Programmable waveform generation mode (pulse output)
Setting 0 1 0 Programmable waveform generation mode (programmable output)
value 0 1 1 Programmable one-shot generation mode
1 0 1 Programmable wait one-shot generation mode
Table 7.38  TRCIOA Pin Setting
Register | TRCOER | TRCMR TRCIORO TRCCR2 Function
Bit EA PWM2 I0A2 I0A1 IOA0 TCEG1 | TCEGO
0 1 i
0 1 0 X X Timer waveform outpu_t
1 X (output compare function)
Setting 1 1 X X X X Timer mode (input capture function)
Value 1
0 1 .
1 0 X X X 1 X PWM2 mode TRCTRG input
X:0orl
Table 7.39  TRCIOB Pin Setting
Register | TRCOER TRCMR TRCIORO )
i Function
Bit EB PWM2 PWMB I0B2 I0B1 I0BO
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
0 1 0 0 ;
Value 1 X (output compare function)
0
1 1 0 1 X X Timer mode (input capture function)
X:0orl
Table 7.40  TRCIOC Pin Setting
Register TRCOER TRCMR TRCIOR1 .
- Function
Bit EC PWM2 PWMC 10C2 I0C1 10CO0
0 1 1 X X X PWM mode waveform output
0 1 Timer waveform output
Setting 0 1 0 0 .
output compare function
Value 5 1 X (outp p )
1 1 0 1 X X Timer mode (input capture function)
X:0orl
Table 7.41  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
Setting 0 1 0 0 .
output compare function
Value 5 1 X (outp p )
1 1 0 1 X X Timer mode (input capture function)
X:0orl
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Table 7.42  TRDIOAO Pin Setting

Register | TRDOER1 TRDFCR TRDIORAO Function
Bit EAO CMD1 | CMDO | STCLK | PWM3 I0A2 I0A1 I0A0
X 0 0 0 1 1 X X Timer mode (input capture function)
) X X X 1 1 0 0 0 External clock input (TRDCLK)
S\/Ztﬂﬂeg 0 0 0 0 0 X X X | PWM3 mode waveform output
0 0 0 0 1 0 (1) )l( ‘CI':)nr:]eprar:lofduen gi)vr::‘)form output (output
X:0orl

Table 7.43  TRDIOBO Pin Setting

Register | TRDOER1 TRDFCR TRDPMR TRDIORAO Eunction
Bit EBO CMD1 | CMDO | PWM3 | PWMBO | 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 waveform
output
Value
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 w_aveform output (output
1 X compare function)
:0orl
Table 7.44  TRDIOCO Pin Setting
Register | TRDOER1 TRDFCR TRDPMR TRDIORCO Function
uncti
Bit ECO CMD1 | CMDO | PWM3 | PWMCO | I0OC2 | 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  TRDIODO Pin Setting
Register | TRDOER1 TRDFCR TRDPMR TRDIORCO Eunction
Bit EDO CMD1 | CMDO | PWM3 | PWMDO | IOD2 | IOD1 | 10DO
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:0orl
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Table 7.46  TRDIOAL Pin Setting

Register | TRDOER1 TRDFCR TRDIORA1 Function
Bit EAL CMD1 | CMDO | PWM3 | I0A2 | IOALl | IOAQ
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 i
0 0 0 1 0 Timer mode Waveform output
1 X (output compare function)
X:0or1l
Table 7.47  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 Waveform output
1 X (output compare function)
X:0orl
Table 7.48  TRDIOCL1 Pin Setting
Register | TRDOERL1 TRDFCR TRDPMR TRDIORC1 Function
uncti
Bit EC1 CMD1 | CMDO | PWM3 | PWMC1 | I0C2 | IOC1 | 10CO
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:0o0r1
Table 7.49  TRDIOD1 Pin Setting
Register | TRDOER1 TRDFCR TRDPMR TRDIORC1 Eunction
Bit ED1 CMD1 | CMDO | PWM3 | PWMD1 | IOD2 | IOD1 | 10DO
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 Rese