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Notice

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

owned subsidiaries.

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

(2012.4)




NOTES FOR CMOS DEVICES

(1) VOLTAGE APPLICATION WAVEFORM AT INPUT PIN: Waveform distortion due to input noise or a
reflected wave may cause malfunction. If the input of the CMOS device stays in the area between VIL
(MAX) and VIH (MIN) due to noise, etc., the device may malfunction. Take care to prevent chattering noise
from entering the device when the input level is fixed, and also in the transition period when the input level
passes through the area between VIL (MAX) and VIH (MIN).

(2) HANDLING OF UNUSED INPUT PINS: Unconnected CMOS device inputs can be cause of malfunction. If
an input pin is unconnected, it is possible that an internal input level may be generated due to noise, etc.,
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Input levels of
CMOS devices must be fixed high or low by using pull-up or pull-down circuitry. Each unused pin should be
connected to VDD or GND via a resistor if there is a possibility that it will be an output pin. All handling
related to unused pins must be judged separately for each device and according to related specifications
governing the device.

(3) PRECAUTION AGAINST ESD: A strong electric field, when exposed to a MOS device, can cause
destruction of the gate oxide and ultimately degrade the device operation. Steps must be taken to stop
generation of static electricity as much as possible, and quickly dissipate it when it has occurred.
Environmental control must be adequate. When it is dry, a humidifier should be used. It is recommended
to avoid using insulators that easily build up static electricity. Semiconductor devices must be stored and
transported in an anti-static container, static shielding bag or conductive material. All test and measurement
tools including work benches and floors should be grounded. The operator should be grounded using a wrist
strap. Semiconductor devices must not be touched with bare hands. Similar precautions need to be taken
for PW boards with mounted semiconductor devices.

(4) STATUS BEFORE INITIALIZATION: Power-on does not necessarily define the initial status of a MOS
device. Immediately after the power source is turned ON, devices with reset functions have not yet been
initialized. Hence, power-on does not guarantee output pin levels, 1/O settings or contents of registers. A
device is not initialized until the reset signal is received. A reset operation must be executed immediately
after power-on for devices with reset functions.

(5) POWER ON/OFF SEQUENCE: In the case of a device that uses different power supplies for the internal
operation and external interface, as a rule, switch on the external power supply after switching on the internal
power supply. When switching the power supply off, as a rule, switch off the external power supply and then
the internal power supply. Use of the reverse power on/off sequences may result in the application of an
overvoltage to the internal elements of the device, causing malfunction and degradation of internal elements
due to the passage of an abnormal current. The correct power on/off sequence must be judged separately
for each device and according to related specifications governing the device.

(6) INPUT OF SIGNAL DURING POWER OFF STATE : Do not input signals or an 1/0O pull-up power supply
while the device is not powered. The current injection that results from input of such a signal or 1/O pull-up
power supply may cause malfunction and the abnormal current that passes in the device at this time may
cause degradation of internal elements. Input of signals during the power off state must be judged
separately for each device and according to related specifications governing the device.




Readers

Purpose

Organization

How to Read This Manual

How to Use This Manual

This manual is intended for user engineers who wish to understand the functions of the
78KO0R/Hx3 and design and develop application systems and programs for these devices.

78KOR/HC3: 1 PD78F1031, 78F1032, 78F1033, 78F1034, 78F1035
78KOR/HE3: 1 PD78F1036, 78F1037, 78F1038, 78F1039, 78F1040
78KOR/HF3: 1 PD78F1041, 78F1042, 78F1043, 78F1044, 78F1045
78KOR/HG3: 1 PD78F1046, 78F1047, 78F1048, 78F1049, 78F1050

This manual is intended to give users an understanding of the functions described in the
Organization below.

The 78KO0R/Hx3 manual is separated into two parts: this manual and the instructions edition
(common to the 78KOR Microcontroller Series).

78KO0R/Hx3 78KO0R Microcontroller
User’s Manual User’s Manual
(This Manual) Instructions
e Pin functions e CPU functions
¢ Internal block functions e Instruction set
o Interrupts o Explanation of each instruction

Other on-chip peripheral functions
Electrical specifications

It is assumed that the readers of this manual have general knowledge of electrical
engineering, logic circuits, and microcontrollers.
e To gain a general understanding of functions:

— Read this manual in the order of the CONTENTS.

The mark <R> shows major revised points. The revised points can be easily searched
by copying an “<R>” in the PDF file and specifying it in the “Find what: ” field.
o How to interpret the register format:

— For a bit number enclosed in angle brackets, the bit name is defined as a reserved
word in the RA78KOR, and is defined as an sfr variable using the #pragma sfr
directive in the CC78KOR.

e To know details of the 78KOR Series instructions:

— Refer to the separate document 78KOR Microcontroller Instructions User’s Manual

(U17792E).



Conventions

Related Documents

Data significance: Higher digits on the left and lower digits on the right
Active low representations: xxx (overscore over pin and signal name)

Note: Footnote for item marked with Note in the text
Caution: Information requiring particular attention
Remark: Supplementary information
Numerical representations: Binary s X XXX OF xxxxB

Decimal S XXXX

Hexadecimal ---xxxxH

The related documents indicated in this publication may include preliminary versions.
However, preliminary versions are not marked as such.

Documents Related to Devices

Document Name Document No.
78KOR/Hx3 User’s Manual This manual
78KOR Microcontroller Instructions User's Manual U17792E
78KOR Microcontroller Self Programming Library Type02 User's Manual™® U19193E

Note This document is classified under engineering management. Contact an Renesas Electronics sales representative.

Documents Related to Development Tools (Software) (User’s Manuals)

Document Name Document No.
CC78KO0R Ver. 2.00 C Compiler Operation U18549E
Language U18548E
RA78KOR Ver. 1.20 Assembler Package Operation U18547E
Language U18546E
PM+ Ver. 6.30 U18416E
ID78KOR-QB Ver. 3.20 Integrated Debugger Operation U17839E

Documents Related to Development Tools (Hardware) (User’s Manuals)

Document Name Document No.
QB-MINI2 On-Chip Debug Emulator with Programming Function R20UT0449E
QB-78K0RFX3 In-Circuit Emulator R20UT0779E

Documents Related to Flash Memory Programming

Document Name Document No.

PG-FP5 Flash Memory Programmer User's Manual R0O2UTO008E

Caution The related documents listed above are subject to change without notice. Be sure to use the latest
version of each document when designing.



Other Documents

Document Name Document No.
RENESAS MPUs & MCUs RL78 Family R01CPO003E
Semiconductor Package Mount Manual Note
Quality Grades on NEC Semiconductor Devices C11531E
Guide to Prevent Damage for Semiconductor Devices by Electrostatic Discharge (ESD) C11892E
Semiconductor Reliability Handbook R51ZZ0001E

Note See the “Semiconductor Package Mount Manual” website (http://www.renesas.com/products/package/manual/index.jsp).

Caution The related documents listed above are subject to change without notice. Be sure to use the latest
version of each document when designing.

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

EEPROM is a trademark of Renesas Electronics Corporation.

Windows, Windows NT and Windows XP are registered trademarks or trademarks of Microsoft Corporation in the
United States and/or other countries.

PC/AT is a trademark of International Business Machines Corporation.

SuperFlash is a registered trademark of Silicon Storage Technology, Inc. in several countries including the United
States and Japan.

Caution: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.




CONTENTS

CHAPTER 1 OUTLINE.......cciiiiiriiimnsiissmsssssssmssssssmss s smss s ssssmms s s smms e s s smms s s smms s eassmmn s sassmme s s snmnnsnssnnnnss 18
T T T | 1 | 18
7 . o o 1= [ 5 19
1.3 Ordering INfOrmation ... s s s s e s e e mn e 19
1.4  Pin Configuration (TOP VIEW)......cccceciiiiirmriiemsrnsssmssssssmssssssssmss s s ssmsssssssmmssssssamssssssams s 20

1.41 1 50 174 2 N 20
1.4.2  TBKOR/HES..... ...ttt e e e e e et e e e e e e e e e e taaae e e e e e e e antaeeeeaesaassnsaeeeeeeeaannnraneeas 21
L T £ <1 (01 = 7 | PPN 22
144 TBKOR/HGS ... ..ottt e e e e e et e e e e e e e et et e e e e e e e seasstaeeeeassaassnseeeeaeeeaannnraneeas 23
1.5  Pinldentification ... s 24
T = oo 1 - e T - T o N 25
1.6.1 150 |74 2 N 25
1.6.2  TBKOR/HES..... ...ttt et e e e e e e e e e e e e e e e taea e e e e e e e e sntaeeeeaesaassnsaeeeaeeeeannnraneeas 26
ST T £ <1 (01 = 7 | PPN 27
1.6.4  TBKOR/HGS ... ..ttt e e e e e e e e e e e e e e et e e e e e e e e e seabsteeeeeaesaassnseeeeaeeeaannnraneeas 28
T N © 1011 110 7= T 4 T o o T 29
CHAPTER 2 PIN FUNCTIONS ........ooiiicrriscccrresscms s ssssmms s ssssmms s essmmssesssmms s ssssmmsseassmmessassnmessassnmensassnnnnes 33
2.1 Pin FUNCHION LiSt .....coiiiiiiiiiimin i inssss s snssssss s sssssss s sssssms s s ssss s sesssmss nssssss snsssansssnssamsnnnnss 33
2.1.1 150 |74 2 N 34
2.1.2  TBKOR/HES ...ttt e e e e e e e e e e e e e e e et a e et eeeeeaantaeeeeaeeeaanbrareaaaeeaaarraaeaaaaaaan 40
b2 I T £ <1 (0] 2 7 o | = T 46
P2 I A 4 | (0] 2 VL [ T TSP RPPN 53
2.2 Description of Pin FUNCLIONS ......ccoiiiiiemiiiiiisrnnness s ssssssss s s s ssss s snssssss s snsssssssnsss 61
221 P00 0 PO3 (DOM 0) w.oovocvrieeeceeeeeceeeeceecseeseesae s seeneeeeseesaessaesasssaesessseesassessensseessesassensesenesnsesnennens 61
2.22 P10 P17 (DOM 1) coeeeceeeeeeeeeeeeeeee et eeee et see et see st en s eseseeeensassenseaes s e aanenaneenneeseneseanaren 62
2.2.3 P30 10 P32 (DOM 3) oooeuceiieeeceeeeeeeeeeeeeeeee s eesee s seesae s een e es e st s s s ena st ennaaneas 64
224 PAO 0 PA7 (DOM 4) cooooeeceeeeeeeeeeeeeee e eeee e ses st n e se s en s ena e n e en e enanaannen 65
2.2.5 P50 10 P57 (PO 5) ...veeitieitie ettt ettt sttt ettt et e e n e p e e e e b nnne e 67
2.2.6  PBO0 0 PB7 (DOM B) ..eoeeeoeeeeceeceeeeeeseeeeeeeeeeeeeesesseeesseeeenesessenesesesseeenseseensseesenasaanesaneannsesenaneananen 68
2.2.7 P70 10 P77 (POt 7) ettt ettt ettt et e et e s e e ean e e sa b e e e e e sreennnee e 70
2.2.8 P80 10 P87 (DOM 8) ..euveeoeececeeceeeeeeseeeeeeeeeeseeeeesseeesesee s st s eseseeeen s e s aeeen e ene s annaenenanaanenen 72
22,9 P00 PO7 (DOM 9) oooeiceoieeeceeeeeeeeeeeeeeeete s eeeae s seesee s s s es e s s enaenen e st enneanens 73
2210 P100 10 P10O7 (DOIt 10) w.eovoeeceececeeeeceeeeeeeeeeeeeee s esee e s eses e seeeesesss e senasesenaeeennseseneeanneren 74
2211 P120 10 P127 (DOIt 12) cooeeiceeeceeceeeceeeee e s s n e naenn e 75
P2 PR o e IO I (oY T <) OO 76
2.2.13  PTA0 (PO 14) ..ottt n e en s en s 77
2.214 P50 10 P157 (DOIt 15) w.o.eieeceeeeceeeeceeeeeeeeeeeeeee s s e en s seeess s an s e enasesenaneennessenesaananen 78
2. 2.1 AV REF ciiiii i 78
P2 L T N VLTS 79
2217 RESET oottt 79
P2 T = 1 = € O 79
2.2.19 VDD, EVDD, EVDD0, EVDDT.ccuuiiiiii ittt ettt e e et e e e e e e s bt s e et s e s eba e s esansaraananes 79
2.2.20 VSS, EVSS, EVSS0, EVSS1.cuiiiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeseesesereseeeeereseseseseeeserereeeeereeees 80
RO1UH0260EJ0300 Rev.3.00 RENESAS

Sep 25, 2013



P22 B e IV O PP PPPPUPPTRURPRTR 80

2.3 Pin /O Circuits and Recommended Connection of Unused Pins.........ccocvusmmserrnssrnsennsennans 81

CHAPTER 3 CPU ARCHITECTURE ........oooiierrrecerrssecessss e s ssssmme s es e s ssssmme s esssmme s snssmme s snssmmenenssmmnnes 88

R T (11T Lo T o =T 88

3.1.1  Internal program MEMOIY SPACE ........eeeeiuiiiiiiieeeiiie e et e et e e e e et e e s asre e s sre e e e asre e e snneeesanneeean 96

T = 1 (o === OO PPPPR PP 99

3.1.3  Internal data MEemMOIY SPACE .......ccoiiuiiiiiiiiie et e e 100

3.1.4  Special function register (SFR) @rea..........cccceiiiiiiieiiiece e 101

3.1.5 Extended special function register (2nd SFR: 2nd Special Function Register) area................... 101

3.1.6  Data memory adadreSSiNg........ccuiiiiiiiiiiiiie it 102

3.2  ProcesSOr RegiSTersS .....cccirirsumrrmiismsrmnismssrnssssssssssssssssssss s s s ssss s s s s e sam s s samn s nnasmnnnnnssmnnns 107

2 N 0T o) (o] I =T [ 151 (=T PP USSP PPOPPPPN 107

3.2.2  GeNeral-purpOSE FEQISIEIS ......uiiie ettt e 109

3.2.3  ES QN CS rEQISIEIS ..eiueiiiiiiitie ittt ettt ne s 111

3.2.4  Special function registers (SFRS) .....ccooiiiii i e s 112

3.2.5 Extended special function registers (2nd SFRs: 2nd Special Function Registers)..............c....... 119

3.3 Instruction Address AddreSSiNg ......c..cccerrunssemmrmmnssmmmmmsessmnsss s s sass s ssssansees 133

3.3.1  Relative @ddreSSINg .....ccocieiiiiiiiiiiiiie e 133

3.3.2  Immediate addreSSINg........c.coiiiiiiiiiie e 133

3.3.3  Table indireCt adadreSSiNg.......cccueiiiiiiieiiiiie et 134

3.3.4  Register direct addreSSing ........ccocii i 135

3.4 Addressing for Processing Data Addresses..........ccuvmmrismmnssmsinsssmnsmsmsssssssessssssssssesssssnsnas 136

3.4.1  IMPlied @ddreSSING......ccciiiiiiiie e e 136

3.4.2  RegiSter @ddreSSiNG ... cccicuiiiiiieii it 136

3.4.3  DiIreCt @ddreSSiNG ... .ueiiiieiiieiiie i 137

O N S Lo o e [ (= To1 A= To [0 =TS T o To [ TP TSP UPPOROPPN 138

3.4.5  SFR @AAreSSING ....coiiiiiiiiitii e e 139

3.4.6 Register indireCt addreSSING ........cocueiriiiiiiiiiiie e e 140

3.4.7  Based addreSSiNg .......cccoeiiiiiiiiiiiie it 141

3.4.8 Based indexed addreSSiNg.......c.ueiiiiiiiiiiie et a e e e e e e e e e eaeaeaan 144

3.4.9  SHACK AAArESSING ....eeeeeeiiiiie ettt e e e e e e nnneas 145

CHAPTER 4 PORT FUNCTIONS ... cceciiirccerrssssmerrssssme s sssssms s sssssmsssesssmsesesssnmssesssamssssssnmsssassmsssasnnns 146

L T oo o g ¥y T o o L, 146

4.2  Port Configuration........c.ciicmiismiissincis s ss s ses s s s sam s ms e s e an s mnn s 150

L2 TR o] o OO PR T PP TP PUR PR 151

- o] £ O PSSO TR PURUR 155

L T o] o B T TP ST PO TP PUR PR 174

R o] o O S PSSO U PP PP 181

A28 PO D ettt e et e e r e s e e r e ner s 191

2 R o] o 0 T PRSP TR PUR R 197

A.2.7 PO 7 o e e 205

B o] o X TSP PP PP PR 215

4219 PO O ottt b r e e eer e 217

2 [ O o o B O OO PP PURTR 219

L I B oo o s - PP PP PR PP 221
RO1UHO0260EJ0300 Rev.3.00 RENESAS

Sep 25, 2013



42,12 POM 13 s 230

2 T o o B OO 231

e o] o T PO P PP PP PP PPP PSR 233

4.3 Registers Controlling Port FUNCLION ... s s s smss e s 239

4.4 Port Function Operations.......ccccuirinnsemmimissmsnmmssssnssssssssssssssssssmssssssmsssssssmsssssssmsssssssmssses 259

4.4 WHHNG O /O POIT.... e e s s s 259

4.42  Reading from 1/O POIt .......oi ittt 259

4.4.3  Operations 0N /O PO ... e et e e e e e e 259

4.4.4  Connecting to external device with different power potential (3 V) .....cceeeveiiiiiiiiiiiiiieeeieeee 260

4.5 Settings of Port Mode Register and Output Latch When Using Alternate Function........ 262

4.6 Cautions on 1-Bit Manipulation Instruction for Port Register n (Pn).......cccccnviiimrnnniacenn 268

CHAPTER 5 CLOCK GENERATOR .......ccciiiiimtriimnnineessinssss s snssss s snssss s s sssss snssssss nssssss snsssnss s nnssnns 269

5.1  Functions of CIOCK GENErator.........cccciiirrirsmmiissmssssisses s s ssssss s sssssssssmssasssssasmssssassssses 269

5.2 Configuration of CloCK Generator ............cccucemrismriisminssmnssssss s s s s 271

5.3 Registers Controlling Clock Generator..........cccciuiciinimminssmnssniss s s s ssssssasas 274

L 0 1T 1 o 411 o 291

5.5 System CIoCK OSCIllator ........ccciciciiiiemrisninininssssss s s s sss s s s smn s ssmnssns 292

551 X1 OSCIIATON ... e e 292

5.5.2  SubCIOCK INPUL OSCIlIATON .....eoiiiiiei e 295

5.5.3 Internal high-speed OSCIllatOr ............coiiiiiii i e s 295

B5.5.4  PLL CIFCUIT ...ceiiiiiiee ettt e et e e e s b e e e et et e s e e e e e s nr e e e e nr e e e nneeas 295

5.5.5 Internal [ow-speed OSCIllATOr ..........c.eoiiiiiiii i 295

B.5.8  PrESCAIEK ... ..o e r e e s e e e n e nneeas 295

5.6 Clock Generator Operation .......c..c.ccuruicmmimissmsrmmsssssrssss s ssmss s ssmsssssssmsssssssmssssssmnsnss 296

5.7  CoNrolling CIOCK ......cicoirismiiiumnisssmssmssssmssssmssssmsssssss s sas s ssmssssms s sss sasananssmssams sassmssasmnnnsnnnsnses 299

5.7.1  Example of controlling high-speed System ClOCK ............ccccouiiiieriiiiniiee e 299

5.7.2  Example of controlling internal high-speed oscillation clock ..............cccoiiiiiiiiiiniii e 302

5.7.3  Example of controlling SUDCIOCK..........cciiuiiiiiiiiiieee e 304

5.7.4  Example of controlling PLL ClOCK ...........coiiiiiiiiiie e 305

5.7.5 Example of controlling internal low-speed oscillation ClOCK..............ccoceeriiiieiniiciiece e 307

5.7.6  CPU clock status transition diagram ...........cccoouieiiiiiiiiiie e 309

5.7.7  Condition before changing CPU clock and processing after changing CPU clock...................... 315

5.7.8  Time required for switchover of CPU clock and main system clocK...........ccccovcueeeiiiieeiniiencnnen. 316

5.7.9  Conditions before clock oscillation is StOPPE.........ccccueiiriiiiiiieeie e 317

CHAPTER 6 TIMER ARRAY UNIT.....oiiicoiiiiiimiinimnninssessinsssssssssssms s sssssss s snssssss snssssss snssssss snsssnss snssnnns 318

6.1 Functions of Timer Array UNit ..o s ssssss s s sss s sssssssssensss 318

6.1.1  Functions of each channel when it operates independently..........cccocueiiiiiiiiiee e, 318

6.1.2  Functions of each channel when it operates with another channel..............ccccoceiiiiiiiien. 319

6.1.3  LIN-bus supporting function (channels 2 and 3 of the timer array unit 1 only) ..........cccoecverrnneen. 320

6.2 Configuration of Timer Array UNit........cccoiiiomiiemiiicnincnins s s s s sssmssssmsssans 321

6.3 Registers Controlling Timer Array Unit ........cccoiricimninsmmmnnnnnmnssn s s sssssssssens 330

6.4 Channel Output (TOMN Pin) CONIOL........cccoiiiiomirisisinnisss s s s s s s s ssmsssas 367

6.4.1  TOmN pin output Circuit CONFIGUIrAtioN ........cooiiiiiiiii e s 367

6.4.2  TOMN PIN OUIPUE SEHING. ... tiiiiieiieeeie et n e s esaneennee s 369

6.4.3 Cautions on channel output OPEratioN ...........ccoeiiiiiiiiiiiie e e e eerrae e e e 370
RO1UHO0260EJ0300 Rev.3.00 RENESAS

Sep 25, 2013



6.4.4  Collective manipulation of TOMN DItS .......cccceiiiiiiiiiiiiie e 374

6.4.5 Timer interrupt and TOmn pin output at count operation start ............cccoeviiiiniiceee, 376

6.5 Channel Input (TIMn Pin) CONtrol........ccccccieiiiiiminiinssrnsssss s sssssssssssssssssssssassssasss 377

6.5.1  TImn edge deteCtion CirCUIL............cooiiiiiiiii s 377

6.6 Basic Function of Timer Array Unit........cccccomnieminismnnmnns s s ssses s sses 378

6.6.1  Overview of single-operation function and combination operation function ..............cccecerrnneen. 378

6.6.2  Basic rules of combination operation fUNCHON...........cceiiiiiiiiiee e 378

6.6.3  Applicable range of basic rules of combination operation function .............ccccocoeeiiiiiiiiiiiic e, 379

6.7 Operation of Timer Array Unit as Independent Channel..........cccccriiccmiinnsnninnscsnnnsssennnns 380

6.7.1  Operation as interval timer/square Wave OUIPUL.............eeeiiiiiiiiiiee e 380

6.7.2  Operation as external @VENt COUNTET ..........cciiiiiiiiie e 386

6.7.3  Operation as freqUENCY QiVIAEI .........coiiiiiiiiiiiie e 391

6.7.4  Operation as input pulse interval MeasUreMENt............oicueriiieiieiniie e 396

6.7.5 Operation as input signal high-/low-level width measurement ..............c.coooiiniiiiiie, 401

6.8 Operation of Plural Channels of Timer Array Unit........ccccouvrmmirminscmnnsmmnssnnss s 406

6.8.1  Operation as PWM fUNCHON ........ooiiiiiiiie e 406

6.8.2  Operation as one-shot pulse output FUNCHION ........cccoiiiiiiiiiiie e 415

6.8.3  Operation as multiple PWM output fUNCHION.........cuiiiiiiiiee e 424

CHAPTER 7 16-BIT WAKEUP TIMER........ccooiieireerirssmcrressmmesessssme s sssssms s sssssmsssesssmsesesssnmsssassnmessessnns 436

70 T © 7= T 436

8 7o 41T [T 1o o 437

7 T = 7T 1= (= 438

7 S © T ¢ T= - 1o o 441

7.4 INterval tIMEr MOE ......coo i 441

A = 0710 | (1] o = J PP ST PP PR RP PP RPN 443

CHAPTER 8 WATCHDOG TIMER ........oiiicccerrscmceressmmesrssmme s sssssme s essssms s sssssmsssesssmsssessnmsssessmsesessanes 444

8.1 Functions of Watchdog Timer ........ccccciiiirmiininmniniessinssss s s s sssssssssess 444

8.2 Configuration of Watchdog Timer ... s ssses s s s sssmsssns 445

8.3 Register Controlling Watchdog Timer ........ccccuirmmimiismnmmnnsssrrsssss s sssssssssssssess 446

8.4 Operation of Watchdog Timer .........cccuiicmmiiiniiimmnis s sssms s s s sss s s sass s smn s ssnssasas 447

8.4.1  Controlling operation of Watchdog tIMEr...........oii i e s 447

8.4.2  Setting overflow time of watchdog tIMEr ..........c.oiiiiiiii e 449

8.4.3  Setting window open period of watchdog timer...........cc.ooiiiiiiiiii e 450

8.4.4  Setting watchdog timer interval INtErrUPL..........cueiiiiiiiiee e 451

CHAPTER 9 CLOCK OUTPUT CONTROLLER ......ccciiitrimisamsnsssamssissssssssssssssssssssssssssssassssnsssssssnnses 452

9.1  Functions of Clock Output Controller...........cccuceiiiiiminsmmnsmnsss s s sms s 452

9.2 Configuration of Clock Output CONtroller ... 453

9.3 Registers Controlling Clock Output Controller..........c.ccceeminimmnrsmmnnssmnssssssesses s sssseseans 453

9.4 Operations of Clock Output Controller...........ccccuuremmmnnrmmmnnrr e 456

9.4.1  Operation s OUIPUL PIN......iiiiiiiie ettt et e e s nr e e e e e snneas 456

CHAPTER 10 A/D CONVERTER .....oooiiicecirisssmerrssssmersssssme s sssssms s sssssmsssesssmsssessmsssessansesessmnesesssnnesensnnns 457

10.1 FUNCtion Of A/D CONVEITEN .....cccciiiierriinrnssmsissssssssesssssssssssssssss s sssms s ssss s sasssssmssasas s sssns snsanssssnns 457

10.2 Configuration of A/D CONVEIEN .......ccccecriiiriismsmssnsssms s sssssssssms s sssssssmssssasssssns sasmssnsanssssnss 458
RO1UH0260EJ0300 Rev.3.00 RENESAS 10

Sep 25, 2013



10.3 Registers Controlling A/D CONVEIEr ........ccceiiimmismmmsssmssssnissssssss s s ssssssssssssssssssasssssnssasans 460
10.4 A/D Converter OPerations ........c.ccucemmrssrsssmissmsisssmsssssssssssssssssmsssssss sasasssssmssssmssasssssasmssssanses 478
10.4.1 Basic operations Of A/D CONVEMET .......c.oiiiiiiiiiiiiese ettt 478
10.4.2 Input voltage and CONVErSION rESUILS ...........cccoiiiiiiiiiie s 480
10.4.3  Trigger MOAE SEIECHION .........eiiiiiii ittt e e e s e s et e e e e e e e e snnbeeeeeeeeannnee 482
10.4.4  A/D converter Operation MOUES ........c.ueiiiuiieeiiiiiee ettt e e s b e s sne e s sne e e e anneeeenee 484
10.5 How to Read A/D Converter Characteristics Table..........cccoooommrirriicccsserrre e 495
10.6 CautioNS fOr A/D CONVEIEY .........crcrrrrrrrrrrerssssssssssssssssssssssssssssssssssssssssssssssssssnsnssssnsnsnnnnnnnnnnnn 497
CHAPTER 11 SERIAL ARBAY UNIT .....eoiiiciccerrsseme s sssssms s sssssms s sesssms s sesssmsssesssmsesesssmsesesssnnesensanns 501
11.1 Functions of Serial Array Unit ........cccoomnieminiiminsns s s s s s ssmssssane s 502
11.1.1  3-wire serial /0O (CSI00, CSI01, CSI0, CSITT)..uiiiiiiiiiieiee et 502
11.1.2  UART (UART2) ittt ettt sttt sa et sh e e s it e bt e aae e e b et e ne e e b e e e neenans 503
11.1.3  Simplified FC (IICT1, HC20) ....cveueveeieeeeteeeeeeeeee ettt ettt ettt e e be s s sesetebe s eneseanenas 503
11.2 Configuration of Serial Array UNit.......cccocoiiiiimiiismnnn s s sne s 504
11.3 Registers Controlling Serial Array Unit .........cccociromiiininismmnnsrnsnsss s s s sssmssssaes 511
S0 T o =T 4 1 o T3 o] o 203 Lo T = 536
11.4.1  Stopping the operation DY UNItS ..........ooiiiiiiie e 536
11.4.2 Stopping the operation by ChanNEIS.............oceiiiiiiiiii s 538
11.5 Operation of 3-Wire Serial I/0 (CSI00, CSI01, CSI10, CSI11) Communication.................. 540
11.5.1  Master tranSmMIiSSION.........coiciiiiiiiie e e s 541
T1.5.2  MaASTEr FECEPTION ....eeiiieie ettt e e e e e s nr e e s anne e e s snnneeeanreeennee 551
11.5.3 Master transmisSiON/FECEPHION .........ei it 560
11.5.4  SIAVE TraNSIMISSION ...cciiiiii ittt e b e st e e e e e e e s br e e e enne e e s ennneeeanreeennee 569
11.5.5  SIAVE FECEPLION ...ttt ettt ettt e st sa e s ae e sh bt e eae e e san e e ene e e r e eneenans 579
11.5.6  Slave transmiSSION/IECEPHON ........iii it 586
11.5.7 Calculating transfer ClOCK frEQUENCY ...........iiiiiiiiiiii e 596

11.5.8 Procedure for processing errors that occurred during 3-wire serial I/O (CSI00, CSI01, CSI10,
CSI11) COMMUNICALION. ....ceutieitieiiti ettt ettt ettt eb e rs e b e e b e s e e ne e s e e sneenane s 598
11.6 Operation of SPI Function (CSI00, CSI0T) ......cccuurcmmrismrissammmsmsrssmsssssmssssassssssssssasssssmssssmssssass 599
11.6.1  Master tranSMISSION.........coiciiiiiiii e e e s s e s 602
T1.6.2  MaASIEr FECEPTION ...ttt e s e e e e b e e e s enn et e s snnneeeanreeennee 612
11.6.3  Master transmisSiON/IECEPHION .........ei it 621
11.6.4  SIAVE TrANSIMISSION ...cciiiiii ittt ss e e s bt e s e e e e e s bb e e e s anne e e s snnneeeanreeennee 630
11.6.5  SIAVE FECEPLION ...ttt ettt s et sa e s et sab e e eae e snn e e ene e et e eneenans 640
11.6.6  Slave transmiSSION/IECEPHON ........eii it 647
11.6.7 Calculating transfer ClOCK frEQUENCY ...........iiiiiiiiiiii e 657

11.6.8 Procedure for processing errors that occurred during SPI Function (CSI00, CSI01)
(o701 1410 g1 1T ] o PP TR TR 659
11.7 Operation of UART COMMUNICAtION.....cccccciiiiiniissrnimsissstnssms s s s ssms s ssss s s ssmssnmnas 660
11.7.1  UART tranSMISSION ...c..uviiiiieieeirite ettt st e s sne e e e s e e e s emnn e e s aeneeenanee 661
11.7.2  UART FECEPHON ...ttt b e et e e s e e e e bb e e e s nne e e s snnneeeanreeennee 671
11.7.3  Calculating Daud Fate .......cooueiiiiieie e et e e e st e e eeennee 678
11.7.4 Procedure for processing errors that occurred during UART communication...............cccecceenee. 682
11.8 Operation of Simplified I°C (IIC11, IC20) CommUNICation........cceceeerererrerereerarrererersesassenas 683
11.8.1  Address field tranSMISSION ........ocuiiiiiiiiie e e e e e eeesnee 684
11.8.2  Data trANSIMISSION .....ccuiiiiiiiii ettt e e s e e s e s e e e reeennee 690
RO1UHO0260EJ0300 Rev.3.00 RENESAS 11

Sep 25, 2013



LR I B - 1 r= W (et o 1 [o] o PSPPSR PUPPPPTN 694

11.8.4  Stop condition GeNeration ............cociiiiiiiiiiii s 699
11.8.5 Calculating transfer Fate..........oiieiiiii s 700
11.9 Procedure for processing errors that occurred during simplified I°C (1IC11, 11C20)
LoToT 0 0T 0 10T 1T o 703
11.10 Relationship Between Register Settings and Pins .......ccccvcecrircmncninissnnsscsnnsenisssnssessnsens 704
CHAPTER 12 ASYNCHRONOUS SERIAL INTERFACE LIN-UART (UARTF) .ccccmreeeeeerennnmcerennnas 713
0 B - | (] = 713
20 0 11T TR = o) o 715
2 B 0 1o =T« 1= =T 717
12.4 Interrupt Request Signals ........cccoirmiiiminiiminsinsiss s s s s 747
T o 1T - oo 749
12.5.1  Data fOrMAL ... e e e et e nn e e e e nnee 749
12.5.2  Data tranSIMISSION ....ccccuviiiiiiee ittt et e e s e s s e e e nnee 751
12.5.3  Data rECEPLION ...ttt e e e e e s b e e e e e s e e e e re e e 754
12.5.4 BF transmission/reception fOrMaLt .........coocuiiiiiiiiiiiie e 756
12.5.5  BF tranSMISSION ....eeiiiiiiii ittt ettt e e e e s et e s aane e e e s be e e e s nn e e e s nnn e e e e reeennee 762
R ST =T (= Te= o} (] o TP OPRRPTRO: 764
12.5.7 Parity types and OPEratioNs ..........oooiiiiiiiiiiie et 767
12.5.8 Data CoNSISIENCY CNECK ........eiiiiiiiiiiii e 768
12.5.9 BF reception mode select fUNCHON..........ocuiiiiie e 772
12.5.10 Status interrupt generation SOUICES ...........uiiiiiiiiiiiniieii e 777
12.5.11 Transmission start Wait fUNCON............oiiiiiii e 780
12.6 UART BUffer MOde ........coociiiiiiiisiisinss s sssssssss s s s s s s s sms s sms s sas snssmsssnns 781
12.6.1  UART buffer mode tranSmiSSION ..........ciiiuiiiiiiiiie et 782
12.7 LIN Communication Automatic Baud Rate Mode ...........ccouvemriiiminmnnscsmnssinss s 784
12.7.1 Automatic baud rate setting fuNCHON............ccco i 790
12.7.2 Response preparation error detection fUNCHION ..........oioiieiiiiiiiee e 793
12.7.3  ID parity CheCK FUNCHON. ... e 794
12.7.4  Automatic checkSUM fUNCHON .......o..uiiiiiiiic e 794
12.7.5 Multi-byte response transmission/reception fUNCHION ............cceeiiiiiiiiiiee e 796
12.8 Expansion Bit MOde..........ccciiimiiinimniinmsrissss s s s s s ssms s s ssss s s sssns nsssamssssssnns 800
12.8.1 Expansion bit mode tranSMISSION ..........cociiiiiiiiie it 800
12.8.2 Expansion bit mode reception (N0 data COMPAISON) ........cceoriiirririiieiie e 801
12.8.3 Expansion bit mode reception (with data comparison) ...........ccceviiiiiiee e 802
12.9 Receive Data NOiSe Filter .........ccciiiiriicmiiis s s s s 803
12.10 Dedicated Baud Rate Generator ..........cccccciminmmnssmssmsissasnssssssssms s sssmssssasssssss sasmssnsanssssnss 804
12.11 Cautions fOr USe.......iiioiiiimirimsiiiinins s s s s s s as s s e s e e ame e 811
CHAPTER 13 CAN CONTROLLER ......cctiiiiemtrisiemnninssemsssissssss s ssssssssssssssss s sssssssssasssnss s nsssassssnssannssnnsans 812
13.1  Outling DeSCriPtioN ......ciciciiiisiiis s sn s san s e sann e s e san s s e e amn e mn s 812
18101 FRAIUIES ..o e 812
13.1.2  OVEIrVIEW Of FUNCHIONS ..ottt ettt e sae e e b e e neeeans 813
13.1.3  CONFIGUIATION ..ottt e et e e sbe e e e e aab e e s aabe e e s saneeeeanbeeesnee 814
B 07 (VN o o o o ) 815
13.2.1 Frame fOrmMal ......ooeiiie e e 815
RO1UHO0260EJ0300 Rev.3.00 RENESAS 12

Sep 25, 2013



1B.2.2  Frame IYPES ...ttt e s e s nnee 816

13.2.3 Data frame and remote frAmME........cooiiiiiiiie e e 816
LR ¢ (o 1 =011 T TSP U SRR PPPRURP 824
13.2.5  OVEIlOA fTAME ... ettt e et e s e e e e s br e e e e annn e e s ennn e e e e reeennee 825
T O T T T (] T 826
13.3.1  Determining DUS PrIOFILY .......eeeiiiiiieieiee ettt e e b e s e s e e e s nne e e e e reeennee 826
13.3.2  Bit STUMING .ot 826
13.3.3 MU MASTEIS ..t e s e e e et e e e e s e e e e e s b e e e e nne e e e annneeeanreeennee 826
1B.8.4 MU CAST..ceee e e s e e 826
13.3.5 CAN sleep mode/CAN stop Mode fUNCHON ........cooiiiiiiiiie e 826
13.3.6  Error CONLrOl fUNCHION .......eeiiiii ittt sn et nb e s s 827
13.3.7 Baud rate Control fUNCHON .........oouiiii e e 833
13.4 Connection with Target SYStem ... 837
13.5 Internal Registers of CAN CONEIOIIET .......ccciiciiiismmnimsinsnnnsms s s s sas s ssmsssans 838
13.5.1  CAN controller CONfIQUIALION ........cocuiiiiei ittt 838
13.5.2 REQISIEr CCESS TYPE . ..eeiiiiiiie ittt e e e e e s 840
13.5.3 Register bit CONfIGUIALION ........ooiiiiiiieiee e 849
13.6 Bit Set/Clear FUNCHON........cccciiiir s s s s s s 853
13.7 CoNtrol RegiSTers .......cciiiemiiiriiiriss s s s s s san s e s s e e am e s 855
13.8 CAN Controller Initialization ... 893
13.8.1 Initialization of CAN MOAUIE.........cocuiiiiiiiiii e 893
13.8.2 Initialization of message bUffer ... 893
13.8.3 Redefinition of Message DUFEr ..........ooiiiiiiii e 893
13.8.4 Transition from initialization mode to operation Mode...........ccceviiiiiiiiiieei e 894
13.8.5 Resetting error counter CERC 0f CAN MOAUIE.........cociiiiiiiiiiieiieeiee e 895
I 2R T 1T L= T=T7= T T 2T o= o (oo 896
13.9.1  MESSAGE MECEPLION ..ottt e s e s s e e e s nn e e e s ennn e e e sreeennee 896
13.9.2 ReCEIVE dAtA MEAMA. ... it e e e s e e e e 897
13.9.3 Receive history list fUNCHON .........cocuiiiiiiii e 898
13.9.4  MaASK FUNCHION.....citieeiitie ettt e e e et e s s e e e e s be e e e enne e e e annneeeanreeennee 900
13.9.5 Multi buffer receive bIOCK FUNCHON..........ooiiiii e 902
13.9.6 Remote frame reCePON ........oiiiiiiee e 903
13.10 MesSage TranSMiSSION......ccucciurssrissrissmsrssesrissmssasassssm s s s sa s sa s s sa s e am e s s e an s s s annamn s nmn s 904
13.10.1 Message tranSMISSION ........ccuuiiiiiiiii e s s 904
13.10.2 Transmit hiStory liSt fUNCHON .......coociiiiiiii e 906
13.10.3 Automatic block transmiSSION (ABT) .....ccoiuieeiiiiiieieiiiee e e s e e 908
13.10.4 TransmMiSSIiON @DOIM PrOCESS.......c.uiiiiiriiiiiieie ettt s e e s s e sne e e s sreeesnee 909
13.10.5 Remote frame tranSMISSION ..........eeiiiiiiiiiiie ittt e e s e s sne e e e enneeeenee 910
13.11 Power Save MOdes.........cocuricmiiiiriiisnnsms s sssss s s s sas s s sa s s s s an e am e s mn s 911
13.11.7 CAN SICEP MOUE....eeeiiiii ettt ettt e b e e e e st e s esne e e e s be e e s anne e e snnneeeanreeennne 911
13.11.2 CAN SIOP MOTE ...ttt ettt ra e bt s bt e bt ae e e b et e aae e e ebe e e ne e e b e e eneenans 913
13.11.3 Example of using power SaViNG MOUES ..........ccocuiiiiiiiiiieiie e 914
13.12 INterrupt FUNCLION .....coiiiir s ess s ms s s s s s s s e mmn s e mmnn s e e 915
13.13 Diagnosis Functions and Special Operational Modes .........cccccrirmmrnssmmnssssinssmsssssssessssanns 916
13.13.1 RECEIVE-ONIY MOUE ...t e e s e e sane e e s anreeennee 916
13.13.2 SiNGIe-SNOt MOTE ..o 917
RO1UHO0260EJ0300 Rev.3.00 RENESAS

Sep 25, 2013



LRSI RS R IR T=1 1 (= T] 1 g Lo o [ TR 918

13.13.4 Receive/transmit operation in each operation Mode............ocoviiiiiiiiiiiiee e 919

13.14 Time Stamp FUNCHION........coiiir s s s s s s s 920

13.14.1 Time StamP fUNCHION ..o e e e e s e s enne e e e anreeennee 920

13.15 Baud Rate Settings .......ccccuuremriimiiimiis s s s s 922

13.15.1 Baud rate SEHINGS ........oiiie i s 922

13.15.2 Representative examples of baud rate Settings .......c.ooeviiiiiiiiii e 926

13.16 Operation of CAN CONIrOIIEr ........cccoiiieminiirins s s s an s s s mn s mnnsnmn s 930

CHAPTER 14 MULTIPLIER/DIVIDER.......oooi o cccieesccerrsssme s essssme s sssssms s sssssmsssessmsssesssnme s esssnmeseassnmessnsnnns 956

14.1 Functions of Multiplier/DiVider ...........cccccociiiiinmninnmriiss s s sssssss s sssssss s sssssssssssssnns 956

14.2 Configuration of Multiplier/DiVIder .........cccociiiiemiissiisrnins s ses s s sas s snsans 956

14.3 Register Controlling Multiplier/DiVider ..o 961

14.4 Operations of Multiplier/DIVIAer ........ccccccuiiiimiismrnssnismr s sas s s s sas s ssmssamns 962

14.4.1  MURIPICAtION OPEIAtION ... ...ttt e e e e e e e e e e e e e e e e e annnee 962

L2 B 1V 1= (o1 W) 0 1= - L1 T ISP SRRRN 963

CHAPTER 15 DMA CONTROLLER.........oceicccerrssece s esssme s ssssme s sssssms s sssssms s sesssms s sesssmsssessamsesensanns 965

15.1 Functions of DMA CONIIOIIEr .........cccociiiiiimriiiienn s sssses s s s ssms s sssssms s s ssms s sassams s snssnnes 965

15.2 Configuration of DMA CONrOIIEr........cccceiicimiiisissnrscms s sssass s s s ssms s s san s s s smnssssne s 966

15.3 Registers to Controlling DMA Controller..........ccccuucemiiiinsmmmnnnsssmnnsssssmssssssssssssssssssssssssssas 969

15.4 Operation of DMA CONIOIIEK .......cccoiiiimiiiiniisrssmssses s s sass s s ssms s sms s san s s sms s smnssnsmnen 973

15.4.1  Operation PrOCEAUIE ..........uviiiiie e e e ettt e e e ettt e e e e e e e st e e e e e e e s s aataeeeaaessassnsaeeeaaeeeassnsaaeeaaeseannnres 973

15.4.2  TranSfer MOGE ...ttt e e e e e et e e e e e e e e s aneeeeeaeeeeaannsaneeaaeeaannnes 975

15.4.3 Termination of DMA tranSfer.........ooii it 975

15.5 Example of Setting of DMA CONtroller...........cocuircmmicsmsiissmismsssessssss s ssss s s sssssssmssnsanas 976

15.5.1 CSI cONSECULIVE tranSMISSION ......cccuviiiiiiiiiieiee ettt 976

15.5.2 Consecutive capturing of A/D CONVEISION FESUILS.......ccuiiiuiriiieiiee ittt 978

15.5.3 UART consecutive reception + ACK tranSmiSSION ..........uuviiiiiiiiiiiiiiiie e ee e e 980

15.5.4 Holding DMA transfer pending by DWAITALL ......cccviiiiiieeeee e 982

15.5.5 Forced termination DY SOFIWAIE........cc.ueiiiiiiiiii e 983

15.6 Cautions on Using DMA CONErOlIEr ........ccccviimiiimmnssmsisssssismsssssss s ssssmssssmsssssns snssssssssssasass 984

CHAPTER 16 INTERRUPT FUNCTIONS........ccciiiiimiiinsemsrissnmssssssams s sssssms s sssssmss sssssmss sesssnss sesssnms s snssnns 987

16.1 Interrupt FUNCHION TYPES...ciiiiirmriiiirmrrisismssrnssssssssssssss s sss s s s s sams s s samn s e amn e s nnamne e snnns 987

16.2 Interrupt Sources and Configuration ...........cccccvvcemiiin s ———— 988

16.3 Registers Controlling Interrupt FUNCiONS.........ccociiiiiiiimncnnss s 993

16.4 Interrupt Servicing Operations .........cccciiririnnnsrinnsr s 1008

16.4.1 Maskable interrupt acknowledgment .............c.coooiiiiiiii i 1008

16.4.2 Software interrupt request acknowledgment............cooiiiiiiiiiieie e 1010

16.4.3 MuUltiple iNterruPt SEIVICING .....eeii ittt e s e s e e nree s 1011

16.4.4  Interrupt reqUEST NOI........cocviiiie e e 1014

CHAPTER 17 KEY INTERRUPT FUNCTION .....cccccciiiiiemnmminemsnmnsssssnssssssssnssssssssssssssssssssssssnssssssnnns 1015

17.1 Functions of Key INterrupt ........cccveirmmimiismrinissss s s ssssss s ssssssssssssssssssanss 1015

17.2 Configuration of Key INterrupt........ccccocmiiiiiisminsssmnss s sssnies s s sssasssssns e 1016

17.3 Register Controlling Key Interrupt .........ccccciiiomnieminnninssmnssissssssssss s ssesssssssssssssnsas 1017
RO1UH0260EJ0300 Rev.3.00 RENESAS 14

Sep 25, 2013



CHAPTER 18 STANDBY FUNCTION .....cocooiiiiriimiimnmniennssnssnssenssnsssssss s s ssssssssss sssssssssnssnns 1019

18.1 Standby Function and Configuration...........c.cccuiremiirsiinnsmnnsmnsr s s 1019

18.1.1  StaNADY FUNCHON ...ttt e st e sneeennee s 1019

18.1.2 Registers controlling standby fUNCHON ..o 1020

18.2 Standby Function Operation...........cccucemrimiiisnnsmnsn s s s sassssns 1025

B T2 Vo I I 43T Yo = TSR PPPPURPRN 1025

L= T2 O | o 43T o RS 1030

CHAPTER 19 RESET FUNCTION.......ciiitiitmiasrnssssrasssnssssssasss s sassssnsss s sssss snssssssssssasssssssss sasssnnsanees 1036

19.1 Register for Confirming Reset SOUrCe..........cccriremrnriininins s s 1048

CHAPTER 20 POWER-ON-CLEAR CIRCUIT .....ccccciiiiimiimsinsesnisessssesssssss s ssssmssnsssssssms snsssssssmssnsanas 1051

20.1 Functions of Power-on-Clear CirCUit..........cccccumiiiremminnsmnmnnsmsnisssmss s s s ssmsssssssssns 1051

20.2 Configuration of Power-on-Clear CirCuit........c.cccouiiimiiimmnscmmnisninssnssms s s s sesssssmssssaes 1052

20.3 Operation of Power-on-Clear CirCuit..........cccciirrmmmmmrimnisiisssmmsnnrssssssssssssssssssssssssssssssssesssssses 1052

20.4 Cautions for Power-on-Clear CirCUIt.......cccuuecimiiemmiisninssmssssssss s s s s ssss s sanas 1055

CHAPTER 21 LOW-VOLTAGE DETECTOR ......cccociiimmrimmnms s sssss s s s ms s sssssssmssnsanas 1056

21.1 Functions of Low-Voltage DetecCtor.........ccureceriiirmrinnsssinnssss s s s s s s ssssssnssannes 1056

21.2 Configuration of Low-Voltage Detector ..........c.cccivminrcmmnisminsmnsssnss s s ssans 1057

21.3 Registers Controlling Low-Voltage Detector ..........ccccicimiremriscnmnnninssnnsesssssessssssssssmsssans 1057

21.4 Operation of Low-Voltage Detector ..........ccurcmrissmnsmsmnssmnssnnses s s s ssssssssssssans 1061

21.4.1 WHEN USEA @S FBSEL.....eeeiiiiie ettt e e e e e et e e e e e e e s ae e e e e e e e e s nnnraeeeaeeeeannraeeeas 1062

21.4.2 When USEd @S INTEITUPT.......coiiiiiii et e s s e e 1069

21.5 Cautions for Low-Voltage Detector ...........cccocmmimmiimminssmnsssins s ssssss s s sssssssmssssasas 1076

CHAPTER 22 REGULATOR ....ooiciiiiiiicir s i s ssssss s s sas s s ss s sas s ssm s s s s ms s mn s s sms s mnanssmnsnsnns 1080

22,1 RegUIAIOr OVEIVIEW.....ccceiiieiiiairiies s sms s s s s sas s s e sas s s n s s s s an s e m e e an e e e e e e 1080

P © 1T - 1o o 1081

CHAPTER 23 OPTION BYTE.....cociiiiiiiittiimsmssasssssmssssssssasmssassss sasssansssssssms sasssssasmssassns snsns snssnssnsassnsnns 1082

23.1 Functions of Option Bytes ........ccccirmmmmminiiiiissssscmsnninissssssssssssssssssssssssssmssssssssssssssssssssssssssssns 1082

23.1.1  User option byte (000COH to 000C2H/020C0H t0 020C2H) ......cccvereiiiieeeiiieeeeeeeeeeeee e 1082

23.1.2 On-chip debug option byte (000C3H/O20C3H) .......ceeiiiiiiiiiiiie it 1083

23.2 Format of User Option Byte ........ccciiicmiiininisminsissss s sssss s sssss s s ssssmssnsans 1084

23.3 Format of On-chip Debug Option Byte ........ccccccvemriiinmininnsnninssess s ssssssss s s sssssnnns 1088

23.4 Setting of OPION ByLe ......ccoiiiiiiisiiinins s s s s s s s 1089

CHAPTER 24 FLASH MEMORY ......ciiiiiiiimsmissnnsmssnsssssssss s ssss snsasssssss sasas s sasms snssnssssss nssnsnssnssnsanes 1091

P2 B © 1T T 1092

2411 Code flash MemOry fEATUIES........ooi i et e e e e 1092

24.1.2 Data flash Mmemory fEATUMES.........oo i e 1093

24.2 Registers that Control Flash Memory ... s sssans 1094

24.3 Data Flash ACCeSS ProCedUre.......cccuurmiriiismmrrissmnsnnssems s s s ssss s ssmss s ssmsssssssmss s samnsnas 1096

24.3.1 Data flash read ProCEAUIE ..........ciuiiiiiiiiieiie ettt nen e sneeeanes 1096

24.3.2 Data flash programming ProCeAUIe ............ccoiiiiiiiiiiiie e e 1096

24.3.3 Data flash STOP PrOCEAUIE ......c.eiiie et e e et e e e e sae e e e ebeeeeenns 1096
RO1UH0260EJ0300 Rev.3.00 RENESAS 15

Sep 25, 2013



24.4 Writing with Flash Memory Programmer ..........cccccucemnismmnmsmssessinssmsssssssss s ssssssssssssssans 1097

24.5 Programming ENVIrONMENT........cccciiiiimiiiiisnrnems s nnssss s sss s s s smss s smms s s samnneas 1100

24.6 Communication MOAE.........cccoiriiirmmrinimnriss e sams s sams s s sms s s sm e e amn s s e amn e e e mmnn e 1100

24.7 Connection of Pins on Board.........ccccciiiimimmnmmnnsinsssnessssssssssss s ssssssssssssssssssasssssssss s 1101

P2 A B o Y/ 10 N o | o TP PRSPPI 1101

P2 A 1O 1O 10 I o | o PSS 1102

P2 A T = T I o o T USROS 1102

P2 S e o ¢ o] TP PP PP PPRPPPPPPPTIN: 1103

P2 A = =l €T O o] | o PSPPSR 1103

24.7.6 X1 ANA X2 PINS <.eriiiiiiieeiitie ettt ettt e e e e bt e s e s e e e e s b e e e e e a b et e e e nae e e s nr e e e e anreeenaan 1103

24.7.7 POWET SUPPIY ..ttt st e s e s e b e e s e e nr e e e e are e e nane 1103

24.8 Programming Method .........ccccoiiicmiiiinmr s s s s s 1104

24.8.1 Controlling code flash MEMOTY ........ociiiiiiiiii e e e 1104

24.8.2 Code flash memory programming MOE............coviiiiiiiiiiiiir e 1104

24.8.3 Selecting commuNICAtION MOGE ........c.eiiiiiiiieiiieee et b e e 1105

24.8.4 CommuniCatioN COMMANTS ......cuuiiiiiiee et e et e e e e e s e e e e e e s e eaete e e e e e e eesnnnteeeaeeeseannseeeeas 1105

24.9 Security SettiNgs......ccurerriiriiiriin s s 1107

24.10 Code Flash Memory Programming by Self-Programming........cccccouucemmmnsrnsmsinsmsnssmssssans 1109

24.10.1 BOOt SWAP FUNCHION .....eiiiiiiiieeiiie ettt e et e e st e e s sab e e e e bee e e enaeeeennseeeeanseeeeanns 1111

24.10.2 Flash shield Window fUNCHION ..........oiiiiiiiiii e e e e e e e e aeeeas 1113

24.11 Creating ROM Code to Place Order for Previously Written Product...........ccccocmiimnrnaen 1114

24.11.1 Procedure for using ROM code to place an order...........ccccouiiviiiiiiiiin i 1114

CHAPTER 25 DATA PROTECTION AND SAFETY ..cocccciiiriisssmsmssssssnssssssssasssssssssssssssssssssassssanes 1115

25.1 Data Protection........cocceciiiimiiiimn s smss s s s e 1115

25.1.1 lllegal-memory access detection funNCion ... 1115

25.2 Safety SUPPOrt FUNCLION ......ccoiiiiiirn s ms s s s s 1121

CHAPTER 26 ON-CHIP DEBUG FUNCTION .......ccccoimirmmrmmisnnnnsssssnssssssssssssssss s ssssssssssssssssssnssssssnnns 1123

26.1 Connecting QB-MINI2 to 78KOR/HX3.........cccocmmieminimriiinnssmssssass s sssssssssmssssssssasassssssssnsans 1123

26.2 On-Chip Debug Security ID.........cccciiiremmiinimriinssniessrisemss s s s sssss s ssmssssssamnees 1124

26.3 Securing Of USEr RESOUICES .......cccuuuiumrisiummisssmssnsissassssssssssssssssms sasssssasmssssssssasassassnssnsmssssanss 1124

CHAPTER 27 BCD CORRECTION CIRCUIT .....cccciiiitmriemmnssmsmssssssssssssssssssssssassssssssssssss snsssssnsmssnsanes 1126

27.1 BCD Correction Circuit FUNCHON.........cciciiiiircin s s s s s snsens 1126

27.2 Registers Used by BCD Correction CirCUit ........ccuceriiimminssrnssnissmssssssesssssss s sssssssasans 1126

27.3 BCD Correction Circuit Operation............cccuvemmnrninsssinssmmssssssssissssssssssssssssssssssasssssssssans 1127

CHAPTER 28 INSTRUCTION SET......ciciciiissmssnsissmsissssnsssmssasassssssssasassssssssasasssssnssssasssssns sasnssnssnssssnnes 1129

28.1 Conventions Used in Operation List.........cccciiiiinminnnsmnnn s sssssmssssssssens 1130

28.1.1 Operand identifiers and specification Methods ............c.ooiiiiiiiiiiii e 1130

28.1.2 Description of 0peration COIUMN ..........oiuiii i e e s e e e e sneeeeeenns 1131

28.1.3 Description of flag operation COIUMN..........coiiiii e 1132

28.1.4 PREFIXINSIIUCHON «...eeeeeeiiiieee et e e e e e e e e e e e e e nnreeeeas 1132

P T O T Y=Y -1 o o T = 1133

CHAPTER 29 ELECTRICAL SPECIFICATIONS .......ccociirmmiimrissannsssmssssssssssmssasassssssssssmssnssmssssassnsans 1150
RO1UH0260EJ0300 Rev.3.00 RENESAS 16

Sep 25, 2013



CHAPTER 30 PACKAGE DRAWINGS .......cccootmitmismmimninnissssssmssnssssss s ssssssssssssssssssss sasssssssssnssnns 1209

R0 TR T 210 7 0 1209
30.2 7BKOR/HES .......ocicoeiiieriinriies s s s s s e e e e e R e R s Eaan e e R e R R R e R m e R mn e R e 1210
R0 T T 21 (0] 7 | 1211
B0 S =1 0 7 1212
APPENDIX A DEVELOPMENT TOOLS......ccccuietrimrmnrsmmnmsmasssssssss s sssssssassssssssssasssssssss sassssnsssssasnses 1213
A1 SOftWare PaCKAQE.......cucerrirrriimniississmsissassssmssssasssssss s sas s sasms s sas s s sms sasanssssmssasans sasmnsnssnssssnns 1216
A.2 Language Processing SOftWare...........cccuccmrnrcmmnssmminssmnsssnnss s s s s s s s sssssnsens 1216
A.3  CONrol SOftWArE ......coviiiiiiir i s an s s e sam s e s s e e mm e e e 1217
A.4  Flash Memory Programming TOOIS .......cccuiirmismsmnssmissmsmssasssssmssssssssssssssssmssssssssasassssssssasanas 1218
A.4.1 When using flash memory programmer FG-FP5, and FL-PR5.............cccoiiiiiiiie 1218
A.4.2  When using on-chip debug emulator with programming function QB-MINI2..............c.cccccueeee. 1218
A.5 Debugging Tools (HAardware).........cccccrecmeriiismmrmnssmssmsssmsssssssmss s ssss s s samssssssassssnssannees 1219
A.5.1  When using in-circuit emulator QB-78KORFX3.........cociiiiiiiiiiiiiee e 1219
A.5.2  When using on-chip debug emulator with programming function QB-MINI2.................cccccuveeen. 1220
A.6 Debugging TooIs (SOftWAre) ........cccurminimmiissrisrrss s s s s 1221
APPENDIX B REVISION HISTORY ......cccomrtmmimrrisssnsssmassmsssss s s ssssssssssssassssasssssssss nssssssssssasases 1222
B.1 Major Revisions in This EditioN........ccccuvciimmiimmmmnissrmnnse s enssssss e 1222
B.2 Revision History of Preceding Editions.........c.ccccimiiimmmnincmmnnnsnnnsssnsssss s s 1226
RO1UH0260EJ0300 Rev.3.00 RENESAS 17

Sep 25, 2013



LENESAS

78KOR/Hx3

RENESAS MCU

R0O1UHO0260EJ0300
Rev.3.00
Sep 25, 2013

1.1 Features

CHAPTER 1 OUTLINE

O Minimum instruction execution time can be changed from high speed (42 ns: @ 24 MHz operating frequency) to

ultra low-speed (33 us: @ 30 kHz operation with internal low-speed oscillator)
O General-purpose register: 8 bits x 32 registers (8 bits x 8 registers x 4 banks)

O ROM, RAM capacities

ROM | High-Speed | 78KOR/HC3 78KOR/HES3 78KOR/HF3 78KOR/HG3
RAM 48 Pins 64 Pins 80 Pins 100 Pins
256 KB 16KB | uPD78F1035 4PD78F1040 4PD78F1045 PD78F1050
192 KB 12KB | uPD78F1034 4PD78F1039 4PD78F1044 4PD78F1049
128 KB 8KB | uPD78F1033 4PD78F1038 LPD78F1043 LPD78F1048
96 KB 6KB | uPD78F1032 4PD78F1037 4PD78F1042 1PD78F1047
64 KB 4KB | uPD78F1031 4PD78F1036 4PD78F1041 1PD78F1046

O On-chip single-power-supply flash memory (with prohibition of chip erase/block erase/writing function)

Self-programming (with boot swap function/flash shield window function)
Data protection (with illegal-memory access detection function)

Safety (with specific-register protection/prevent unintended occurrences of overflows of the watchdog timer function)

On-chip power-on-clear (POC) circuit and low-voltage detector (LVI)
On-chip watchdog timer (operable with the on-chip internal low-speed oscillation clock)

O
O
O
O On-chip debug function
O
O
O

On-chip multiplier (16 bits x 16 bits, 32 bits/32 bits), key interrupt function, clock output controller, On-chip BCD
adjustment, 1/O ports, timer array unit, serial array unit, LIN-UART, CAN controller
10-bit resolution A/D converter (AVrer = 2.7 to 5.5 V)

O
O Power supply voltage: Vob=2.710 5.5V
O

Operating ambient temperature: Ta= —40 to +85°C

Caution The 78KOR/Hx3 has an on-chip debug function, which is provided for development and evaluation.
Do not use the on-chip debug function in products designated for mass production, because the
guaranteed number of rewritable times of the flash memory may be exceeded when this function is
used, and product reliability therefore cannot be guaranteed. Renesas Electronics is not liable for
problems occurring when the on-chip debug function is used.

Remark The functions mounted depend on the product. See 1.6 Block Diagram and 1.7 Outline of Functions.
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78KOR/Hx3 CHAPTER 1 OUTLINE

1.2 Applications

O Industrial equipment
O OA equipment

O Home appliances

O Audio visual equipment

1.3 Ordering Information

[List of Part Number]

78KOR/Hx3 Package Part Number
Microcontrollers

78KOR/HC3 48-pin plastic LQFP (fine pitch) | £PD78F1031GA-GAM-AX, 78F1032GA-GAM-AX, 78F1033GA-GAM-AX,
(7x7) 78F1034GA-GAM-AX, 78F1035GA-GAM-AX

78KOR/HE3 64-pin plastic LQFP (fine pitch) | xPD78F1036GB-GAH-AX, 78F1037GB-GAH-AX, 78F1038GB-GAH-AX,
(10 x 10) 78F1039GB-GAH-AX, 78F1040GB-GAH-AX

78KOR/HF3 80-pin plastic LQFP (fine pitch) | xPD78F1041GK-GAK-AX, 78F1042GK-GAK-AX, 78F1043GK-GAK-AX,
(12x12) 78F1044GK-GAK-AX, 78F1045GK-GAK-AX

78KOR/HG3 100-pin plastic LQFP (fine pitch) | ©xPD78F1046GC-UEU-AX, 78F1047GC-UEU-AX, 78F1048GC-UEU-AX,
(14 x 14) 78F1049GC-UEU-AX, 78F1050GC-UEU-AX

Caution The 78KOR/Hx3 has an on-chip debug function, which is provided for development and evaluation.
Do not use the on-chip debug function in products designated for mass production, because the
guaranteed number of rewritable times of the flash memory may be exceeded when this function is
used, and product reliability therefore cannot be guaranteed. Renesas Electronics is not liable for
problems occurring when the on-chip debug function is used.
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78KOR/Hx3

CHAPTER 1 OUTLINE

1.4 Pin Configuration (Top View)

1.4.1 78KOR/HC3

e 48-pin plastic LQFP (fine pitch) (7 x 7)

~—O P125/INTP1/ADTRG/TI03/TO03
10
09

~——O P92/AN

P91/AN

07

~——=(O P87/AN

06
05

~—(O P86/AN

~—O P85/AN

04
03
02

01

00

& |=~——O Ps4/aN

8 [0 P83/AN

&8 [~——0O Ps2/aN

& [~——O Ps1/aN

—O AVss
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~—0O P31/INTP2/STOPST/THA/TO11
~—O P15/S000/TI10/TO10

~——0O P16/SI00/TI12/TO12
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~—O P30/58SI100/INTP2/TI01/TO01

4847 4645444342
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P40/TOOLO/TI05/TO05 O=—+{ 3
RESET O—{ 4
P124/EXCLKS O——{ 5
P123O——| 6
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P121/X1 O—= 9
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Voo/EVoo O——— 12 2
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Cautions 1. Make AVss and EVss the same potential as Vss.

2.
3.

<R>

register.

P32/INTP4/TH3/TO13 O=—

Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).
The shaded pins are provided at two ports.

Select either port by using the corresponding

P80/ANIO0 to P87/ANI0O7 and P90/ANIO8 to P92/ANI10 are set as analog inputs in the order of

P80/ANIOO, ..., P87/ANI07, P90/ANIOS, ..., P92/ANI10 by the A/D port configuration register (ADPC).
When using P80/ANIO0 to P87/ANIO7 and P90/ANIO8 to P92/ANI10 as analog inputs, start
designing from P80/ANIOO0 (see 10.3 (8) A/D port configuration register (ADPC) for details).
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<R>

78KOR/Hx3

CHAPTER 1 OUTLINE

1.4.2 78KOR/HE3

4
3
2

1

64-pin plastic LQFP (fine pitch) (10 x 10)

0

08
07

06
05
04
03
02
01

00

R [=—O P125/INTP1/ADTRG/TI03/TO03

& [«——0O PY6/AN

Q [«—O P95/AN

Q f+——O P94/AN

S [«—0O P93/AN

3 =0 P92/AN

B [+~—0 P91/AN

& f=—O P90/AN

& [+~—0 P87/AN

& [=—0 P86/AN

€ |«—=0O P85/AN

& [=—0 P84/AN

& |=—=0 P83/AN

9 f+——O P82/AN

& |=——=0O P81/AN

& [=—0O P8O/AN

P120/INTPO/EXLVI/TIHA/TOIT O——»{ 1 O 48 ———O AVss
P43/RxD2/INTPR2/SDA20 O~—~{ 2 47 ———O AVrer
P42/TxD2/SCL20 O+——~ 3 46 f=—0O P10/SCK10/LTxD1/CTxD/TI00/TO00
P41/TOOL1/TI07/TO07 O~—~| 4 45 f=—=0O P11/SI10/LRXD1/INTPLR1/CRXxD/T102/TO02
P40/TOOLO/TIOS/TO05 O=+——~ 5 44 f=—0O P12/SO10/INTP3/TI16/TO16
RESET O——~ 6 43 f+~—=O P13/LTxD0/T104/TO04
P124/EXCLKS O———~ 7 42 f=—=0O P14/LRxDO/INTPLRO/TI06/TO06
P123O——~| 8 41 |=—0O P53/TI23/TO23
FLMDO O—= 9 40 f=—0O P52/T122/TO22/STOPST
P122/X2/EXCLK O———— 10 39 —0O P51/TI21/TO21
P121/X1 O—— 11 38 [+—0O P50/T120/TO20/INTP3
REGC O———— 12 37 |=—0O P31/INTP2/STOPST/TI11/TO11
Vss O—— 13 36 [~—O P15/S000/TI10/TO10
EVss O— 14 35 [=—=O P16/SI100/TI112/TO12
Voo O—— 15 34 =—O P17/SCKO0/TI114/TO14
EVoo O—— 16 33 =—O P30/SSI00/INTP2/T101/TO01
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
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Cautions 1.
2.
3.
4,

register.

Make AVss and EVss the same potential as Vss.
Make EVbb the same potential as Vop.
Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).
The shaded pins are provided at two ports.

Select either port by using the corresponding

P80/ANIO0 to P87/ANI07 and P90/ANIO8 to P96/ANI14 are set as analog inputs in the order of

P80/ANIOO, ..., P87/ANIO7, P90/ANIOS, ..., P96/ANI14 by the A/D port configuration register (ADPC).
When using P80/ANIO0 to P87/ANI0O7 and P90/ANIO8 to P96/ANI14 as analog inputs, start
designing from P80/ANIO0 (see 10.3 (8) A/D port configuration register (ADPC) for details).
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78KOR/Hx3 CHAPTER 1 OUTLINE

1.4.3 78KOR/HF3

e 80-pin plastic LQFP (fine pitch) (12x 12)

15
14
13
12
10
09
08
07
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03
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01
00

11

S +—O P01/TI04/TO04
3 |=——0O P126/TI01/TO01
J =0 P02/TI06/TO06
S —O P97/AN

oF f=—O P96/AN
N =0 P95/AN
3 f=—O P94/AN
N =—0O P93/AN
N =0 P92/AN
3 |+——=0O P91/AN
@ [+—=O P90/AN
R [=—O P87/AN
R |«—O P86/AN
R |«—O P85/AN
R l=—=0O P84/AN
@ [+——0O P83/AN
R [+—0O P82/AN
R |«—~0O P81/AN
@ |«—O P8O/AN

P120/INTPO/EXLVI O~—
P47/INTP8 O=—=
P46/TI12/TO12 O~—
P45/THO/MO10 O=—
P44/TI07/TO07 O=—+
P43/RxD2/INTPR2/SDA20 O=—+
P42/TxD2/SCL20 O~—~
P41/TOOL1/TI07/TO07 O=—+
P40/TOOLO/TIOS/TO05 O=——+
RESET O——=

P124/EXCLKS O——~

P123 O——~

FLMDO O——=
P122/X2/EXCLK O———~
P121/X1 O——

REGC O——

60 —O AVss

59 —O AVrer

58 [«—O P57/TI7/TO17

57 [«—CO P56/TI15/TO15

56 [~—=O P55/TH3/TO13

55 f+~—=O P54/TH1/TO11

54 [=—O P10/SCK10/LTxD1/CTxD/TI00/TO00
53 [=—O P11/SI10/LRxD1/INTPLR1/CRxD/TI02/TO02
52 [=—=O P12/SO10/INTP3/TIH6/TO16

51 [«—O P13/LTxDO/TI04/TO04

50 [«—O P14/LRxDO/INTPLRO/TI06/TO06

49 [=—O P53/TI23/TO23

48 [«—O P52/TI22/TO22/STOPST

47 |+—O P51/T121/TO21

46 [+=—O P50/T120/TO20/INTP3

45 [+——O P31/INTP2/STOPST/TIH1/TO11

(O 8|+——=0 P125/NTP1/ADTRG/TI03/T003

N0 WN =

JE )
o0 hWN = O

Vss O——{ 17 44 l«——=0O P15/SO00/TIH0/TO10

EVss O——{ 18 43 [«—=O P16/SI00/TIH2/TO12

Voo O——|19 42 [«——»0O P17/SCKO0/TI4/TO14
EVoo O——20 41 l«——=0O P30/SSI00/INTP2/TIO1/TO01
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Cautions 1. Make AVss and EVss the same potential as Vss.
2. Make EVop the same potential as Voo.
<R> 3. Connect the REGC pin to Vss via a capacitor (0.47 to 1 4F ).

4. The shaded pins are provided at two ports. Select either port by using the corresponding

register.

5. P80/ANIOO to P87/ANI0O7 and P90/ANIO8 to P97/ANI15 are set as analog inputs in the order of
P80/ANIOO, ..., P87/ANIO7, P90/ANIOS, ..., P97/ANI15 by the A/D port configuration register (ADPC).
When using P80/ANIO0 to P87/ANIO7 and P90/ANIO8 to P97/ANI15 as analog inputs, start
designing from P80/ANIOO0 (see 10.3 (8) A/D port configuration register (ADPC) for details).
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78KOR/Hx3

CHAPTER 1 OUTLINE

1.4.4 78KOR/HG3

¢ 100-pin plastic LQFP (fine pitch) (14 x 14)
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P152/S111 O=—n| 2 74 |—O Aves
P151/SO11 O=—n| 3 73|—O AVeer
P150 O~—~| 4 72 |=—~0O P104/ANI20
P47/INTP8 O=—»| 5 71 |=—0O P105/ANI21
P46/TH2/TO12 O=—| 6 70 [=—O P106/ANI22
P45/THO/TO10 O 7 69 |[=—O P107/ANI23
P44/T107/TO07 O-—| 8 68 [«—=O P57/TI17/TO17
P43/RxD2/INTPR2/SDA20 Q= 9 67 |=—=0O P56/TI15/TO15
P42/TxD2/SCL20 O=—{ 10 66 [«—O P55/TI18/TO13
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P124/EXCLKS O—=| 14 62 [=—=~0O P12/SO10/INTP3/TI16/TO16
P123 O—| 15 61 [=—=O P13/LTxDO/TI04/TO04
FLMDO O—~ 16 60 [+—=O P14/LRxD0/INTPLRO/TI06/TO06
P122/X2/EXCLK O—={ 17 59 [=—O P53/TI123/T0O23
P121/X1 O—~{ 18 58 [«—=O P52/TI122/TO22/STOPST
REGC O— 19 57 [=—=0O P51/T121/TO21
Vss O—— 20 56 [=—=O P50/T120/TO20/INTP3
EVsso O—] 21 55 [«—=O P31/INTP2/STOPST/TI11/TO11
Voo O— 22 54 |=«—=0O P15/S000/TI10/TO10
EVopo O—— 23 53 [——O EVoo1
P60(Nch-OD)/SCK00/SCL11 O=— 24 52 [=—O P16/SI00/T112/TO12
P61(Nch-OD)/SI00/SDA11 C=—={ 25 51 |=—=O P17/SCKO00/TI14/TO14
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Cautions 1.
2.
3.
4,

Make AVss , EVsso , and EVss1 the same potential as Vss.

Make EVbbo and EVpp1 the same potential as Vop.

Connect the REGC pin to Vss via a capacitor (0.47 to 1 4F).

The shaded pins are provided at two ports. Select either port by using the corresponding
register.

P80/ANIOO to P87/ANIO7, P90/ANIO8 to P97/ANI15 and P100/ANI16 to P107/ANI23 set as analog
inputs in the order of P80/ANIOO, ..., P87/ANIO7, P90/ANIO8, ..., P97/ANI15, P100/ANI16, ...,
P107/ANI23 by the A/D port configuration register (ADPC). When using P80/ANIO0 to P87/ANIO7,
P90/ANIO8 to P97/ANI15 and P100/ANI16 to P107/ANI23 as analog inputs, start designing from
P80/ANIOO (see 10.3 (8) A/D port configuration register (ADPC) for details).

Remark  When using the microcontroller for an application where the noise generated inside the microcontroller

must be reduced, it is recommended to supply separate powers to the Voo and two EVop pins and connect

the Vss and two EVss pins to separate ground lines.
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78KOR/Hx3

CHAPTER 1 OUTLINE

1.5 Pin Identification

ANIO to ANI23 : Analog Input P100 to P107 : Port 10

ADTRG : AD Trigger P120 to P127 : Port 12

AVREF : Analog Reference Voltage P130: Port 13

AVss : Analog Ground P140: Port 14

CTxD : Transmit data for CAN P150 to P157 : Port 15

CRxD : Receive data for CAN PCL : Programmable Clock Output

EVopb, EVppo, EVop1 : Power Supply for Port REGC : Regulator Capacitance

EVss, EVsso, EVsst :  Ground for Port RESET : Reset

EXCLK : External Clock Input RESOUT : RESET Output
(Main System Clock) RxD2 : Receive Data

EXCLKS : External Clock Input SCKO00, SCKof1, Serial Clock Input/Output
(Sub-clock) SCK10, SCK11:

EXLVI : External potential Input SCL11, SCL20 : Serial Clock Input/Output
for Low-voltage detector SDA11, SDA20: Serial Data Input/Output

FLMDO : Flash Programming Mode SI00, Slo1, Serial Data Input

INTPO to INTPS : External Interrupt Input SI10, SI11:

INTPLRO, INTPLR1 : External Interrupt Input S000, SO01, Serial Data Output
for LIN-UART S0O10, SO11:

INTPR2 : External Interrupt Input SSI00, SSI0f : Serial Interface Chip Select Input
for UART2 STOPST : STOP Status Output

KRO to KR7 : Key Return TIOO to TIO7, Timer Input

LRxD : Receive Data for LIN-UART THHOto TI17,

LTxD : Transmit Data for LIN-UART TI20 to TI27 :

LVIOUT: Low-Voltage Detection Flag TOO00 to TOO07, Timer Output
Output TO10to TO17,

P00 to P03 : Port 0 TO20 to TO27 :

P10to P17: Port 1 TOOLO : Data Input/Output for Tool

P30 to P32 : Port 3 TOOL1 : Clock Output for Tool

P40 to P47 : Port 4 TxD2 : Transmit Data

P50 to P57 : Port 5 Vob : Power Supply

P60 to P67 : Port 6 Vss: Ground

P70 to P77 : Port 7 X1, X2: Crystal Oscillator (Main System Clock)

P80 to P87 : Port 8

P90 to P97 : Port 9
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78KOR/Hx3

CHAPTER 1 OUTLINE

1.6 Block Diagram

1.6.1 78KOR/HC3

TIO0/TO00/P10 ~—

TI01/TO01/P30 ~-—

TI02/TO02/P11 ~—

TIO3/TO03/P125 ~—

TI04/TO04/P13 ~—

-~

-

-

]

TIMER ARRAY
UNITO (8ch)

cho

cht

o
=
()

o
=

o
=
II

TI05/TO05/P00 - s
TI05/TO05/P40
TIO6/TO06/P14 ~—{~| ch6
TIO7/TO07/P41 ~—{=| ch7
TIMER ARRAY
UNIT1 (8ch)
THO/TO10/P15 ~— cho
TI1/TO11/P31 - o
TH1/TO11/P120
TH2/TO12/P16 ~—#>
LRxDO/P14 ch2
TH3TO13/P32
LRxD1/P11 }’ ch3
LRxD1/P73

TI14/TO14/P17 ~—

-

ch

I

78KOR
CPU
CORE

CODE
FLASH
MEMORY

{

{

U

g

RAM

DATA
FLASH
MEMORY

CAN

LIN-UARTO

LIN-UART1

T5/TO15/P70 ~—p~ ch5
TH6/TO16/P12 =~—p~ ché
TH7/TO17/P71 =—= ch7
16-BIT
WAKE-UP
TIMER
4
LOW-SPEED
INTERNAL
OSCILLATOR
'
WINDOW
WATCHDOG
TIMER
SERIAL ARRAY
UNITO (1ch)
SCKO00/P17
SCK00/P60
SI00/P16
sy o
S000/P62 bl
SSI100/P30
SSI100/P63 —J
SERIAL ARRAY
UNIT1 (2ch)
SCK10/P10
SI10/P11 csi10
SO10/P12
SCL11/P60 =~—=

SDA11/P61 =—

-

lIC11

Vop, Vss,
EVoo EVss

CRxD/P11
<—E CRxD/P73

CTxD/P10
CTxD/P72

[=—— LRxDO/INTPLRO/P14
—> LTxD0/P13

<—E LRxD1/INTPLR1/P11

LRxD1/INTPLR1/P73
LTxD1/P10
LTxD1/P72

o

FLMDO STOPST/P31

PORT

|-~ Poo
P10to P17
K3 >P30to P32
K 2> P40, P41

K 4> P60 to P63
K2 >P70t0 P73
K8~ >P8o to P87
K =3~ >P90to P92
(2> P120, P125
4 ]P121to P124

= P130
~— P140

<

CLOCK OUTPUT
CONTROL

— PCL/P140

A/D CONVERTER

“ ANIO/P80 to
ANI7/P87
ANI8/P90 to
ANI10/P92
ADTRG/P125
AVrer

AVss

KRO/P70 to
> KEYRETURN KRa/P73

<

DIRECT MEMORY
ACCESS CONTROL

POWER ON CLEAR/
LOW VOLTAGE
INDICATOR

POC/LVI
CONTROL

(| RESET CONTROL

RESOUT/P130

<

MULTIPLIER&
DIVIDER

~——= TOOLO0/P40
“ N-CHIP DEB
ON-C Ve TOOL1/P41

-

BCD
ADJUSTMENT
SYSTEM
CONTROL RESET
PLL X1/P121
X2/EXCLK/P122
EXCLKS/P124
HIGH-SPEED
INTERNAL
OSCILLATOR
VOLTAGE
REGULATOR REGC

INTERRUPT
CONTROL

INTP2/P31(IPSELO)
INTP2/P30(IPSELO)
[=—— INTP3/P12
[=— INTP4/P32

[=— INTP7/P00

EXLVI/P120
LVIOUT/P70

<;Z|INTPO/P120, INTP1/P125

K2 1INTP5/P70, INTP6/P71
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78KOR/Hx3 CHAPTER 1 OUTLINE

1.6.2 78KOR/HE3

TIMER ARRAY TIMER ARRAY e+ PoO
UNITO (8ch) UNIT2 (4ch) T Pi0topr7
TIOO/TO00/P10 ~— cho cho = TI20/T020/P50 P30 1o P2
(e
TIO1/TO01/P30 ~—{~ chi - chi = TI21/T021/P51 K2 >PaotoPa3
K 4_>Ps50to P53
TIO2/TO02/P11 == ch2 ch2 = TI22/T022/P52
K2 >P60to P63
TI03/TO03/P125 <~} ch3 <:'> ch3 — TI23/TO23/P53 K< A PORT P70 to P77
P80 to P87
K 7> Po0to P96
TIO5/TO05/P00 b 2> P120, P125
TosToogpi (=
("4 P12110 P124
TIO6/TO06/P14 ~—~| ché - P130
[« P140
TIO7/TO07/P41 ~—=| ch7
TIMER ARRAY CLOCK OUTPUT
UNIT1 (8ch) < CONTROL PCL/P140
THO/TO10/P15 ~— cho
|5 ANIoPs0 to
TI1/TO11/P31 - . ANI7/PS7
TI1/TO11/P120 ANIB/P90 to
TH2/TO12/P16 ~—e-|~] {>| AID CONVERTER ANI14/P96
LRxDO/P14 ch2 [«—— ADTRG/P125
TH3TO13/P32 AVrer
LRxD1/P11 } AVes
LRxD1/P73
KRO/P70 to
> KEYRETURN
THA4/TO14/P17 == ch4 KR7/P77
DIRECT MEMORY
TIH5/TO15/P70 == chs
7ekoR | | cope <=|access ConTRoL
cPU FLASH
TH6/TO16/P12 == ché CORE | |MEMORY
POWER ON CLEAR/ [« ExLviP120
TH7/TO17/P71 == ch7 LOW VOLTAGE CPO?\I(':I'/IF_{\C/)IL LVIOUT/P70
INDICATOR
16-BIT
WAKE-UP [ @ @
TIVER )| RESET CONTROL RESOUT/P130
] DATA
LOW-SPEED RAM FLASH <:> MULTIPLIER&
INTERNAL MEMORY DIVIDER
OSCILLATOR
¥ |~——= TOOLO/P40
WINDOW ()| ON-CHIP DEBUG TOOL1/P41
WATCHDOG  [(2)
TIMER L [ CRopi
CRXD/P73 (> BCD
K CAN ADJUSTMENT
CTXD/P10
SERIAL ARRAY CTHDIPT2
UNITO (2ch)
SCKO00/P17 [+—— LRxDO/INTPLRO/P14 SYSTEM
LIN-UARTO I
scSKlggjg?g - <:> L L TxDO/P13 CONTROL |~ REsET
SlooPet —J csioo PLL X1/P121
S000/P15 LRxD1/INTPLR1/P11 [« X2/EXCLK/P122
SO00/P62 = K2 K LIN-UARTY L L (RxD1INTPLRI/P73 EXCLKS/P124
55100 LTxD1/P10 ¥
SSIo0/P30 —¢ HIGH-SPEED
SSI00/P63 LTxD1/P72 INTERNAL
SCK01/P76 OSCILLATOR|
SI01/P75 ARRAY
S001/P74 csiot UNIT2 (2ch)
SSI10/P77 || VOLTAGE
- UART2 ?:gf,’,',’gp R2/P43 REGULATOR REGC
SERIAL ARRAY
[<]—= scL20/Pa2
UNITT (2ch) 11C20 -]~ SpA20/P43 K 2 JINTPO/P120, INTP1/P125
SCK10/P10 INTP2/P31(IPSELO)
S1o/P11 csio - INTP2/P30(IPSELO)
SO10/P12 <:> INTERRUPT INTP3/P50(IPSELO)
CONTROL INTP3/P12(IPSELO)
SCL11/P60 = ’ Voo, Vss, FLMDO STOPST/ STOPST/ ~—— INTP4/P32
SDA11/P61 =—~| EVoo EVss P31 P52 <:|2 INTP5/P70, INTP6/P71
l—— INTP7/P00
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78KOR/Hx3 CHAPTER 1 OUTLINE

1.6.3 78KOR/HF3

TIMER ARRAY TIMER ARRAY
UNITO (8ch) UNIT2 (4ch) K3 P00 to P2
TI00/TO00/P10 ho o TI20/TO20/P50 K8 >P10to P17
TI00/TO00/P66
K3 >P30 to P32
TI01/TO01/P30 ~—¢-{-|
TI01/TO01/P126 eht - cht TI21/TO21/P51 K8 P40 to P47
i:g;ggg:g; o ch2 ch2 = Ti22/TO22/P52 (8PS0 toPs7
K8 >P60 to P67
TI03/TO03/P125 == ch3 - ch3 = TI23/T023/P53 (= PORT K8 >P70to P77
TI04/TO04/P01 ~—o-}~ " K8~ >P80 to P87
TI04/T004/P13 K8 >P90 to P97
TI05/TO05/P00 ~—3-{~
TI05/TO05/P40 3 >P120, P125, P126
TI06/TO06/P02 * (2 IP121to P124
TI06/TO06/P14 - P130
TI07/TO07/P41 ~—3-{~] g L~ P140
TI07/TO07/P44
TIMER ARRAY | Sk SuTPUT PCL/P140
UNITH (8ch)
THOTO10/P15 o
THOTO10/P45 (g ANIOPSO to
TH1/TO11/P31 ~—g-f~ » ANI7/P87
TIH1TO11/P54 c -5 ANIBP9O to
{~>| AD CONVERTER ANI15/P97
TH2TO121P16 ~— l——— ADTRG/P125
Ti127012/Pd6 =4 ch2 v
LRxDO/P14 AVss

TI13/TO13/P32

TI3/TO13/P55 <:> KEY RETURN KRO/P70 to
ch3 Kt
LRxD1/P73 KR7/P77

]

LRxD1/P11 K- DIRECT MEMORY
TH4/TO14/P17 * 78KOR CODE ACCESS CONTROL
TH4/TO14/P64 CPU FLASH
TH5/TO15/P56 - s CORE | |MEMORY PO\(I)VEH (O)N CI.GEAH/ POGILVI EXLVIP120
LOW VOLTAGE
TI5/TO15/P70 INDIGATOR CONTROL LVIOUT/P70
TH6/TO16/P12 - o @ @
TH6/TO16/P65 @
TH7/TO17/P57 -
IO ) | eh7 @ @ < :>| RESET CONTROL |—~ RESOUT/P130
MULTIPLIER&
16-BIT DATA
WAKE-UP [ RAM FLASH Y DIVIDER
TIMER MEMORY TOOLOPAO
4 {1 ON-CHIP DEBUG TOOL1/Pa1
LOW-SPEED
INTERNAL
OSCILLATOR BCD
CRxD/P11
v [ Crxoprs - ADJUSTMENT
WINDOW K> CAN
CTXD/P10
WATCHDOG () CTxDIP72
TIMER SYSTEM
| Un-uarTo L LRXDO/INTPLRO/P14 CONTROL RESET
SERIAL ARRAY | . LTxpo/Pi13 PLL X1/P121
UNITO (2ch) [~ X2/EXCLK/P122
SCKO0/P17
SCKO0/P60 ~| — LRxD1/INTPLR1/P11 IGHSPEED EXCLKS/P124
SI00P16 — K| LIN-UART1 LRXDVINTPLR1/P73 INTERNAL
S%ggﬁg?; Csl0o ﬂig}jﬁ}g OSCILLATOR
S000/P62 K
§S100/P30 1 SERIAL ARRAY VOLTAGE
Sscsmo;Pes UNIT2 (2ch) REGULATOR REGC
KO1/P76
| «|—— RxD2/INTPR2/P4
SI01/P75 K UART2 I
S001/P74 csio1 K "2 JINTPO/P120, INTP1/P125
SSI01/P77 Ic20 | +[—= sCL20/P42 INTP2/P31(IPSELO)
| <|—= SDA20/P43 INTP2/P30(IPSELO)
SRR INTP3/P50(IPSELO)
INTERRUPT INTP3/P12(IPSEL(
UNIT1 (2ch) | conrroL — |NTPZP32( SELO
SCsK| 13;:(1) csi1o - ‘ i 1 (2 INTPS/P70, INTPE/P71
Voo, Vss, FLMDO STOPST/ STOPST/ l—— INTP7/P00
10/P12 " y
SO10/ EVop EVss P31 P52 e INTP8/P47
SCL11/P60 ~—1+]
SDAT1/P61 ~—|| e
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78KOR/Hx3 CHAPTER 1 OUTLINE

1.6.4 78KOR/HG3

TIMER ARRAY TIMER ARRAY k> Po0 to P03
UNITO (8ch) UNIT2 (8ch)
Tl00/T000/P10 cho cho L~ TI20/TO20/P50 (B P10t P17
TI00/TO00/PE6 K3~ >P30 to P32
TlT(;?}r/goo?;F/sgg 7 cht ch1 = TI21/T021/P51 K8 > P40 to P47
8 >P50to P57
TI02/TO02/P11 =41 - ”
TI02/TO02/P67 c c = T122/T022/P52 P60 to P67
TIO3TO03/P125 <t~ P70 to P77
h3 h3 I TI23/T023/P
TI03/TO03/P127 ° Ko KO ° 31023/ - PORT K 8> P80 to P87
1:8:?382?2; i ch4 ch4 —= TI24/TO24/P154 K 8> P90 to P97
P100 to P107
TIO5/TO05/PO0 ~—¢-=
TI05/TO05/P40 ch5 chs = TI25/T025/P155 K74"> P120, P125 to P127
TI06/TO06/P02 =91 ch6 ché = TI26/TO26/P156 A meto Pz
TIO6/TO06/P14 —— P130
TIO7/TO07/P41 =41 -~ P140
ch7 ch7 I~ TI27/TO27/P157
TIO7/TO07/P44 P150 to P157
TIMER ARRAY
UNIT1 (8ch)
TI10/TO10/P15 o (| Sk SUTPUT PCL/P140
THOTO10/P45 c
Tmorees | L |
TH1/TO11/P54 | g ANIOPEO 0
ANI7/P87
TH2TO12/P16 < ANI8/P9O to
TH2/TO12/P46 ~— ch2 KB aNls/P97
LRDO/P14 {~>| Ap convERTER g ANIT6/P100 10
THB/TO18/P32 ANI23/P107
TH3/TO13/P55 ADTRG/P125
- ch3 K
LRxD1/P73 AVrer
LRxD1/P11 AVss
TH4/TO14/P17 =31~ KRO/P70 to
TH4/TO14/P64 ch4 78KOR CODE {Z> KEYRETURN KR7/PT7
TH5/TO15/P56 <3+~ hs ccoPFLaJE MFELGg:Y
TH5/TO15/P70 c (| DIRECT MEMORY
ACCESS CONTROL
THB/TO16/P12 =31~ o @ @
TH6/TO16/P65
I POWER ON CLEAR/ EXLVI/P120
m ;ﬁg} ;ji?Z ch7 LOW VOLTAGE c%?ﬁ%[ LVIOUT/P70
@ @ INDICATOR
16-BIT
WAKE-UP K" DATA
TIMER RAM FLASH RESET CONTROL RESOUT/P130
T MEMORY
LOW-SPEED
NTERARAL (= MULTIPLEERS
OSCILLATOR DIVIDER
i CRxD/P11
WINDOW = CAN . L CrxoP73 ¢ oncHip pEBUG |7 TOOLOP40
WATCHDOG |/ CTxD/P10 TOOL1/P41
TIMER CTxD/P72
l~—— LRxDO/INTPLRO/P14 <) BCD
SERIAL ARRAY K~ LIN-UARTO ADJUSTMENT
UNITO (2ch) LTxDO/P13
SCKO0P17 =
SCKO0/P60 | [ LRXOVNTPLR1/P11 SYSTEM
S100/P16 LRXD1/INTPLR1/P73 —
SI00/Pe1 —J csI00 K-> LIN-UART1 LTXD1/P10 CONTROL | REsET
S000/P15 - LTXD1/P72 PLL X1/P121
SO00/P62 K2 [~ X2/EXCLK/P122
$S100/P30 ™ SERIAL ARRAY EXCLKS/P124
Sscsmo;Pes UNIT2 (2ch) HIGH-SPEED
K01/P76 INTERNAL
| RxD2/INTPR2/P43
S%g};g;i csiot - UART2 = TxD2/P42 OSCILLATOR|
SSI01/P77 11c20 — SCL20/P42
[<1— SDA20/P43 VOLTAGE REGGC
REGULATOR
SERIAL ARRAY
UNIT1 (2ch)
SCK10/P10 K _2 ]JINTPO/P120, INTP1/P125
SI10/P11 csio INTP2/P31(IPSELO)
SO10/P12 ‘ i 1 INTP2/P30(IPSELO)
SCK11/P153 <:> Voo, Vss, FLMDO STOPST/  STOPST/ INTERRUPT INTP3/P50(IPSELO)
S11/P152 csii EVooo, EVsso, P31 P52 < onTRaL INTP3/P12(IPSELO)
SO11/P151 EVoor EVsst l«— INTP4/P32
SCL11/P60 ~— 1= o1 K "2 JINTP5/P70, INTP6/P71
SDA11/P61 ~—} L INTP7/P00
[~ INTP8/P47
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78KOR/Hx3

CHAPTER 1 OUTLINE

1.7 Outline of Functions

(1/4)
Part Number 78KOR/HC3
Item #PD78F1031 uPD78F1032 uPD78F1033 #PD78F1034 uPD78F1035
Code flash memory 64 KB 96 KB 128 KB 192 KB 256 KB
Data flash memory 16 KB 16 KB 16 KB 16 KB 16 KB
High-Speed RAM 4 KB 6 KB 8 KB 12 KB 16 KB
Regulator Provided

Operating frequency

21024 MHz: Vop =2.71t0 5.5V

High-speed system

21020 MHz: Voo =2.7t0 5.5V

Main

Internal high-speed
oscillation

Clock

4,8 MHz (TYP.): Voo =2.7t0 5.5 V

PLL oscillation

x1, x6, x8

Internal low-speed
oscillation

30 kHz (TYP.): Voo = 2.7t0 5.5 V

General-purpose register

8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Minimum instruction
execution time

42 ns (24 MHz: Voo = 2.7 to 5.5 V)/50 ns (20 MHz: Voo = 2.7 to 5.5 V)/
0.1 us (10 MHz: Voo = 2.7 t0 5.5 V)/0.2 us (5 MHz: Voo = 2.7 to 5.5 V)/
33 us (30 kHz : When internal low-speed oscillator is used)

Instruction set

¢ 8-bit operation, 16-bit operation
¢ Bit manipulation (Set, reset, test, and Boolean operation), etc.

1/0 port Total: 41
CMOS 1/0: 32
CMOS input: 4
CMOS output: 1
N-ch open-drain I/O (6 V tolerance): 4
Timer e 16-bit timer: 16 channels
¢ Watchdog timer: 1 channel
o 16-bit wakeup timer: 1 channel
Timer outputs| 16 (PWM outputs unit 0: 7, unit 1: 7)
Clock output Provided

A/D converter

10-bit resolution x 11 channels

Serial interface

e CSI: 1 channel (supports full SPI)
e CSI: 1 channel

¢ Simplified I°C: 1 channel

e LIN-UART: 2 channels

e CAN controller : 1 channel

Multiplier/divider

¢ 16 bits x 16 bits = 32 bits (multiplication)
e 32 bits + 32 bits = 32 bits, 32-bit remainder (division)

DMA controller

4 channels

External

10

Internal

Interrupt

40

Key interrupt

Key interrupt (INTKR) occurs by detecting falling edge of the key input pins (KRO to KR3).

Reset

¢ Reset bympin

o Internal reset by watchdog timer

o Internal reset by clock monitor

o Internal reset by illegal-memory access
* Internal reset by power-on-clear

¢ Internal reset by low-voltage detector
o Internal reset by illegal instruction execution

Note

On-chip debug function

Provided

Power supply voltage

Vop=2.7t05.5V

Operating ambient temperature

Ta =-40 to +85°C

Package

48-pin plastic LQFP (fine pitch) (7 x 7)

Note

When instruction code FFH is executed.

Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip debug

emulator.
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78KOR/Hx3

CHAPTER 1 OUTLINE

(2/4)
Part Number 78KOR/HE3
Item 1PD78F1036 1PD78F1037 1PD78F1038 1PD78F1039 1PD78F1040
Code flash memory 64 KB 96 KB 128 KB 192 KB 256 KB
Data flash memory 16 KB 16 KB 16 KB 16 KB 16 KB
High-Speed RAM 4 KB 6 KB 8 KB 12 KB 16 KB
Regulator Provided

Operating frequency

21024 MHz: Voo =2.7t0 5.5V

High-speed system

Main

2t020 MHz: Vop =2.7t0 5.5V

Internal high-speed
oscillation

Clock

4,8 MHz (TYP.): Voo = 2.7 t0 5.5

PLL oscillation

x1, x6, x8

Internal low-speed
oscillation

30 kHz (TYP.): Voo = 2.710 5.5 V

General-purpose register

8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Minimum instruction
execution time

42 ns (24 MHz: Voo = 2.7 to 5.5 V)/50 ns (20 MHz: Voo = 2.7 to 5.5 V)/
0.1 us (10 MHz: Voo = 2.7 t0 5.5 V)/0.2 us (5 MHz: Voo = 2.7 t0 5.5 V)/
33 us (30 kHz : When internal low-speed oscillator is used)

Instruction set

» 8-bit operation, 16-bit operation

« Bit manipulation (Set, reset, test, and Boolean operation), etc.

1/0O port Total: 55
CMOS 1/0: 46
CMOS input: 4
CMOS output: 1
N-ch open-drain I/O (6 V tolerance): 4
Timer o 16-bit timer: 20 channels
e Watchdog timer: 1 channel
e 16-bit wakeup timer: 1 channel
Timer outputs| 20 (PWM outputs unit 0: 7, unit 1: 7, unit 2: 3)
Clock output Provided

A/D converter

10-bit resolution x 15 channels

Serial interface

e CSI: 2 channels (supports full SPI)

e CSI: 1 channel
e Smplified I°C: 1 channel

e UART 1 channel / simplified I°C: 1 channel

e LIN-UART: 2 channels
e CAN controller : 1 channel

Multiplier/divider

e 16 bits x 16 bits = 32 bits (multiplication)
e 32 bits + 32 bits = 32 bits, 32-bit remainder (division)

DMA controller 4 channels
‘5 External 11

@

€ Internal 47

Key interrupt

Key interrupt (INTKR) occurs by detecting falling edge of the key input pins (KRO to KR7).

Reset

e Reset by RESET pin

o Internal reset by watchdog timer
o Internal reset by clock monitor

¢ Internal reset by low-voltage detector

¢ Internal reset by illegal instruction execution

* Internal reset by illegal-memory access

* Internal reset by power-on-clear

Note

On-chip debug function

Provided

Power supply voltage

Voo =2.7t05.5V

Operating ambient temperature

Ta=-40to +85°C

Package

64-pin plastic LQFP (fine pitch) (10 x 10)

Note When instruction code FFH is executed.
Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip debug

emulator.
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78KOR/Hx3

CHAPTER 1 OUTLINE

(3/4)
Part Number 78KOR/HF3
Item 1PD78F1041 1PD78F1042 1PD78F1043 1PD78F1044 1PD78F1045
Code flash memory 64 KB 96 KB 128 KB 192 KB 256 KB
Data flash memory 16 KB 16 KB 16 KB 16 KB 16 KB
High-Speed RAM 4 KB 6 KB 8 KB 12 KB 16 KB
Regulator Provided

Operating frequency

21024 MHz: Voo =2.7t0 5.5V

High-speed system

Main

2t020 MHz: Vop =2.7t0 5.5V

Internal high-speed
oscillation

Clock

4,8 MHz (TYP.): Voo = 2.7 t0 5.5

PLL oscillation

x1, x6, x8

Internal low-speed
oscillation

30 kHz (TYP.): Voo = 2.710 5.5 V

General-purpose register

8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Minimum instruction
execution time

42 ns (24 MHz: Voo = 2.7 to 5.5 V)/50 ns (20 MHz: Voo = 2.7 to 5.5 V)/
0.1 us (10 MHz: Voo = 2.7 t0 5.5 V)/0.2 us (5 MHz: Voo = 2.7 t0 5.5 V)/
33 us (30 kHz : When internal low-speed oscillator is used)

Instruction set

* 8-bit operation, 16-bit operation
¢ Bit manipulation (Set, reset, test, and Boolean operation), etc.

1/0 port Total: 71
CMOS 1/0: 62
CMOS input: 4
CMOS output: 1
N-ch open-drain I/O (6 V tolerance): 4
Timer e 16-bit timer: 20 channels
¢ Watchdog timer: 1 channel
¢ 16-bit wakeup timer: 1 channel
Timer outputs| 20 (PWM outputs unit 0: 7, unit 1: 7, unit 2: 3)
Clock output Provided

A/D converter

10-bit resolution x 16 channels

Serial interface

e CSI: 2 channels (supports full SPI)

e CSI: 1 channel

e Simplified I°C: 1 channel

e UART 1 channel / simplified I°C: 1 channel

e LIN-UART: 2 channels
e CAN controller : 1 channel

Multiplier/divider

¢ 16 bits x 16 bits = 32 bits (multiplication)
e 32 bits + 32 bits = 32 bits, 32-bit remainder (division)

DMA controller

4 channels

External

12

Interrupt

Internal

47

Key interrupt

Key interrupt (INTKR) occurs by detecting falling edge of the key input pins (KRO to KR7).

Reset

e Reset by RESET pin

¢ Internal reset by watchdog timer

o Internal reset by clock monitor

» Internal reset by illegal-memory access

¢ Internal reset by power-on-clear

* Internal reset by low-voltage detector

o Internal reset by illegal instruction execution

Note

On-chip debug function

Provided

Power supply voltage

Voo =2.7t05.5V

Operating ambient temperature

Ta=-40to +85°C

Package

80-pin plastic LQFP (fine pitch) (12 x 12)

Note

When instruction code FFH is executed.

Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip debug

emulator.
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78KOR/Hx3

CHAPTER 1 OUTLINE

(4/4)
Part Number 78KOR/HG3
Item 1PD78F1046 1PD78F1047 1PD78F1048 1PD78F1049 4#PD78F1050
Code flash memory 64 KB 96 KB 128 KB 192 KB 256 KB
Data flash memory 16 KB 16 KB 16 KB 16 KB 16 KB
High-Speed RAM 4 KB 6 KB 8 KB 12 KB 16 KB
Regulator Provided

Operating frequency

21024 MHz: Voo =2.7t0 5.5V

High-speed system

Main

2t020 MHz: Vop =2.7t0 5.5V

Internal high-speed
oscillation

Clock

4,8 MHz (TYP.): Voo = 2.7 t0 5.5

PLL oscillation

x1, x6, x8

Internal low-speed
oscillation

30 kHz (TYP.): Voo = 2.710 5.5 V

General-purpose register

8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Minimum instruction
execution time

42 ns (24 MHz: Voo = 2.7 to 5.5 V)/50 ns (20 MHz: Voo = 2.7 to 5.5 V)/
0.1 us (10 MHz: Voo = 2.7 t0 5.5 V)/0.2 us (5 MHz: Voo = 2.7 t0 5.5 V)/
33 us (30 kHz : When internal low-speed oscillator is used)

Instruction set

* 8-bit operation, 16-bit operation
¢ Bit manipulation (Set, reset, test, and Boolean operation), etc.

1/0 port Total: 89
CMOS 1/0: 80
CMOS input: 4
CMOS output: 1
N-ch open-drain I/O (6 V tolerance): 4
Timer e 16-bit timer: 24 channels
¢ Watchdog timer: 1 channel
¢ 16-bit wakeup timer: 1 channel
Timer outputs| 24 (PWM outputs unit 0: 7, unit 1: 7, unit 2: 7)
Clock output Provided

A/D converter

10-bit resolution x 24 channels

Serial interface

e CSI: 2 channels (supports full SPI)

e CSI: 1 channel

e CSI: 1 channel / Simplified I’C: 1 channel
e UART 1 channel / simplified I°C: 1 channel

e LIN-UART: 2 channels
e CAN controller : 1 channel

Multiplier/divider

¢ 16 bits x 16 bits = 32 bits (multiplication)
e 32 bits + 32 bits = 32 bits, 32-bit remainder (division)

DMA controller

4 channels

External

12

Interrupt

Internal

49

Key interrupt

Key interrupt (INTKR) occurs by detecting falling edge of the key input pins (KRO to KR7).

Reset

e Reset by RESET pin

¢ Internal reset by watchdog timer

o Internal reset by clock monitor

» Internal reset by illegal-memory access

¢ Internal reset by power-on-clear

* Internal reset by low-voltage detector

o Internal reset by illegal instruction execution

Note

On-chip debug function

Provided

Power supply voltage

Voo =2.7t05.5V

Operating ambient temperature

Ta=-40to +85°C

Package

100-pin plastic LQFP (fine pitch) (14 x 14)

Note

When instruction code FFH is executed.

Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip debug

emulator.
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78KOR/Hx3 CHAPTER 2 PIN FUNCTIONS

CHAPTER 2 PIN FUNCTIONS

2.1 Pin Function List

Pin I/O buffer power supplies depend on the product. The relationship between these power supplies and the pins is
shown below.

Table 2-1. Pin I/0 Buffer Power Supplies (AVreF, EVbb, Vbp)

o 78KOR/HCS: 48-pin plastic LQFP (fine pitch) (7 x 7)
e 78KOR/HE3: 64-pin plastic LQFP (fine pitch) (10 x 10)
e 78KOR/HF3: 80-pin plastic LQFP (fine pitch) (12 x 12)

Power Supply Corresponding Pins
AVRer P80 to P87, P90 to P97
EVoo Port pins other than P80 to P87, P90 to P97, and P121 to P124
Voo e P121to P124
¢ Pins other than port pins

Table 2-2. Pin I/O Buffer Power Supplies (AVrer, EVppo, EVbp1, VDD)

e 78KOR/HG3: 100-pin plastic LQFP (fine pitch) (14 x 14)

Power Supply Corresponding Pins
AVRer P80 to P87, P90 to P97, P100 to P107
EVobo, EVbb1 Port pins other than P80 to P87, P90 to P97, P100 to P107, and P121 to P124
Voo e P121 to P124
¢ Pins other than port pins

RO1UHO0260EJ0300 Rev.3.00 NS 33
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78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

2.1.1 78KOR/HC3

(1) Port functions (1/2): 78KOR/HC3

Function Name I/0 Function After Reset Alternate Function
P00 I/0 Port 0. Input port INTP7/T105/TO05
1-bit I/O port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting.
P10 I/0 Port 1. Input port TI00/SCK10/TO00/
8-bit 1/0 port. LTxD1/CTxD
P11 Input/output can be specified in 1-bit units. TI02/S110/LRXD/
Use of an on-chip pull-up resistor can be specified by a software INTPLR1/TO02/
setting. CRxD
P12 INTP3/T116/SO10/
TO16
P13 TI04/LTxD0/TO04
P14 TI06/LRxDO/INTPLRO/
TOO06
P15 TI10/SO00/TO10
P16 TI12/8100/TO12
P17 TI14/SCK00/TO14
P30 I/0 Port 3. Input port INTP2/SSI00/TI01/
3-bit 1/0 port. TOO1
P31 Input/output can be specified in 1-bit units. INTP2/TI11/STOPST/
Use of an on-chip pull-up resistor can be specified by a software TO11
setting.
P32 INTP4/TI13/TO13
P40 1/0 Port 4. Input port TOOLO/TIO5/TO05
P41 2-bit I/ port. TOOL1/TI07/TO07
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting.
P60 I/0 Port 6. Input port SCKO00/SCL11
P61 4-bit /O port SI00/SDA11
Output of P60 to P63 is N-ch open-drain output (6 V tolerance).
P62 Input of P60, P61 and P63 can be set to TTL input buffer"™. S000
P63 Input/output can be specified in 1-bit units. SSI00
Use of an on-chip pull-up resistor can be specified by a software
setting.
P70 I/0 Port 7. Input port INTP5/KRO/TI15/TO15/
4-bit 1/0 port. LVIOUT
P71 Input of P73 can be set to TTL input buffer"®. INTP6/KR1/TI17/TO17
QOutput of P72 can be set to N-ch open-drain output (Voo
P72 tolerance)*. KR2/CTxD/LTxD1
P73 Input/output can be specified in 1-bit units. KR3/CRxD/LRxD1/
Use of an on-chip pull-up resistor can be specified by a software INTPLR1
setting.

Note For details, see 4.4.4 Connecting to external device with different power potential (3 V).

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

(1) Port functions (2/2): 78KOR/HC3

Function Name I/0 Function After Reset Alternate Function

P80 to P87 I/0 Port 8. Digital input | ANIOO to ANIO7
8-bit I/O port. port
Input/output can be specified in 1-bit units.

P90 to P92 I/0 Port 9. Digital input | ANIO8 to ANI10
3-bit I/O port. port
Input/output can be specified in 1-bit units.

P120 I/0 Port 12. Input port INTPO/EXLVI/TI11/
2-bit 1/0 port and 4-bit input port. TO11

P121 Input Input/output can be specified in 1-bit units. X1
For only P120 and P125, use of an on-chip pull-up resistor can be

P122 - . X2/EXCLK
specified by a software setting.

P123 -

P124 EXCLKS

P125 I/0 INTP1/ADTRG/TIO03/

TOO03

P130 Output | Port 13. Output port | RESOUT
1-bit output port.

P140 I/0 Port 14. Output port | PCL
1-bit 1/0 port.

Use of an on-chip pull-up resistor can be specified by a software

setting.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (1/4): 78KOR/HC3

Function Name I/0 Function After Reset Alternate Function
ANIOO to ANI10 | Input A/D converter analog input Digital input | P80 to P87, P90 to P92
port
ADTRG Input A/D converter external trigger input Input port P125/INTP1/TI03/TO03
CRxD Input CAN receive data input Input port P11/SI10/LRxD1/
INTPLR1/T102/
TO02, P73/KR3/LRxD1/
INTPLR1
CTxD Qutput | CAN transmit data output Input port P10/SCK10/LTxD1/
TIO0/TOO00,
P72/KR2/LTxD1
EXLVI Input Potential input for external low-voltage detection Input port P120/INTPO/TI11/TO11
FLMDO - Flash memory programming mode setting - -
INTPO Input External interrupt request input for which the valid edge (rising Input port P120/EXLVI/TI11/TO11
INTP1 edge, falling edge, or both rising and falling edges) can be specified P125/ADTRG/TI03/
TOO03
INTP2 P30/SS100/T101/TO01,
P31/STOPST/TI11/
TO11
INTP3 P12/SO10/TI16/TO16
INTP4 P32/TI113/TO13
INTP5 P70/KRO/TI15/TO15/
LVIOUT
INTP6 P71/KR1/TI17/TO17
INTP7 P00/TI05/TO05
INTPLRO Input External interrupt request input for which the valid edge for LIN- Input port P14/LRxD0/T106/TO06
UARTO (rising edge, falling edge, or both rising and falling edges)
can be specified
INTPLR1 Input External interrupt request input for which the valid edge for LIN- Input port P11/T102/S110/LRxD1/
UART1 (rising edge, falling edge, or both rising and falling edges) CRxD/TO02,
can be specified P73/KR3/CRxD/LRxD1
KRO Input Key interrupt input Input port P70/INTP5/TI15/TO15/
LVIOUT
KR1 P71/INTP6/TI17/TO17
KR2 P72/CTxD/LTxD1
KR3 P73/CRxD/LRxD1/
INTPLR1
LRxDO Input Serial data input to LIN-UARTO Input port P14/INTPLRO/TI06/
TO06
LRxD1 Input Serial data input to LIN-UART1 Input port P11/T102/SI10/
INTPLR1/CRxD/TO02,
P73/CRxD/KR3/
INTPLR1

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (2/4): 78KOR/HC3

Function Name I/0 Function After Reset Alternate Function

LTxDO Output | Serial data output from LIN-UARTO Input port P13/T104/TO04

LTxD1 Output | Serial data output from LIN-UART1 Input port P10/SCK10/CTxD/
TI00/TOO00,
P72/CTxD/KR2

LVIOUT Output | Low-voltage detection flag output Input port P70/INTP5/KRO/TI15/
TO15

PCL Output | Clock output Output port | P140

REGC - Connecting regulator output (2.5 V) stabilization capacitance for - -

internal operation.
Connect to Vss via a capacitor (0.47 to 1 uF).

RESET Input System reset input - -

RESOUT Output | RESET output Output port | P130

SCKO00 I/0 Clock input/output for CSI00 and CSI10 Input port P17/TI14/TO14,
P60/SCL11

SCK10 P10/LTxD1/CTxD/
TI00/TO00

SCL11 I/0 Clock input/output for simplified I°C Input port P60/SCK00

SDA11 I/0 Serial data I/O for simplified I°'C Input port P61/S100

SI00 Input Serial data input to CSI00 and CSI10 Input port P16/TI12/TO12,
P61/SDA11

Si1o P11/LRxD1/CRxD/
INTPLR1/T102/TO02

SO00 Output | Serial data output from CSI00 and CSI10 Input port P15/TI10/TO10, P62

SO10 P12/INTP3/TI116/TO16

SSI00 Input Chip select input to CSI00 Input port P30/INTP2/TI01/TOO01,
P63

STOPST Output | STOP status output Input port P31/INTP2/TI11/TO11

TI0OO Input External count clock input to 16-bit timer 00 Input port P10/SCK10/LTxD1/
CTxD/TO00

TIO1 External count clock input to 16-bit timer 01 P30/SSI00/INTP2/
TOO1

TIo2 External count clock input to 16-bit timer 02 P11/SI10/LRxD1/
CRxD/INTPLR1/TO02

TIO3 External count clock input to 16-bit timer 03 P125/INTP1/ADTRG/
TOO03

TIO4 External count clock input to 16-bit timer 04 P13/LTxD0/TO04

TIO5 External count clock input to 16-bit timer 05 P40/TOOLO/TO05,
POO/INTP7/TO05

TIO6 External count clock input to 16-bit timer 06 P14/LRxD0/INTPLRO/
TOO06

TIO7 External count clock input to 16-bit timer 07 P41/TOOL1/TO07

THHO External count clock input to 16-bit timer 10 P15/8000/TO10

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (3/4): 78KOR/HC3

Function Name I/0 Function After Reset Alternate Function

TI11 Input External count clock input to 16-bit timer 11 Input port P31/INTP2/STOPST/
TO11,
P120/INTPO/EXLVI/
TO11

TH2 External count clock input to 16-bit timer 12 P16/S100/TO12

T3 External count clock input to 16-bit timer 13 P32/INTP4/TO13

T4 External count clock input to 16-bit timer 14 P17/SCK00/TO14

TI15 External count clock input to 16-bit timer 15 P70/KRO/INTP5/TO15/
LVIOUT

TI6 External count clock input to 16-bit timer 16 P12/SO10/INTP3/TO16

TI7 External count clock input to 16-bit timer 17 P71/KR1/INTP6/TO17

TOO00 Output | 16-bit timer 00 output Input port P10/SCK10/LTxD1/
CTxD/TI00

TOO1 16-bit timer 01 output P30/SSI00/INTP2/TI01

TOO02 16-bit timer 02 output P11/SI10/LRxD1/
CRxD/INTPLR1/TI02

TOO03 16-bit timer 03 output P125/INTP1/ADTRG/
TIO3

TO04 16-bit timer 04 output P13/LTxDO0/T104

TOO05 16-bit timer 05 output P40/TOOLO/TIOS5,
POO/INTP7/TI05

TOO06 16-bit timer 06 output P14/LRxDO/INTPLRO/
TIO6

TO07 16-bit timer 07 output P41/TOOL1/TI07

TO10 16-bit timer 10 output P15/SO00/TI10

TO11 16-bit timer 11 output P31/INTP2/STOPST/
TIHA,
P120/INTPO/EXLVI/
TI1

TO12 16-bit timer 12 output P16/S100/TI12

TO13 16-bit timer 13 output P32/INTP4/TI13

TO14 16-bit timer 14 output P17/SCKO00/TI14

TO15 16-bit timer 15 output P70/KRO/INTP5/TI15/
LVIOUT

TO16 16-bit timer 16 output P12/SO10/INTP3/TI16

TO17 16-bit timer 17 output P71/KR1/INTP6/TI17

TOOLO I/0 Data I/O for flash memory programmer/debugger Input port P40/TI05/TO05

TOOL1 Output | Clock output for debugger Input port P41/T107/TO07

X1 - Resonator connection for main system clock Input port P121

X2 - Input port P122/EXCLK

EXCLK Input External clock input for main system clock Input port P122/X2

EXCLKS Input External clock input for subclock Input port P124

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (4/4): 78KOR/HC3

Function Name

I/0

Function

After Reset

Alternate Function

Vob

Positive power supply (P121 to P124 and other than ports (other
than RESET pin and FLMDO pin))

EVoo

Positive power supply for ports (other than P80 to P87, P90 to P92,
and P121 to P124), and RESET and FLMDO pin. Make EVoo the
same potential as Voo.

AVRer

e A/D converter and comparator reference voltage input
o Positive power supply for P80 to P87, P90 to P92, and A/D
converter

Vss

Ground potential (P121 to P124 and other than ports (other than
RESET pin and FLMDO pin))

EVss

Ground potential for ports (other than P80 to P87, P90 to P92, and
P121 to P124), and RESET and FLMDO pin. Make EVss the same
potential as Vss.

AVss

Ground potential for A/D converter, P80 to P87, and P90 to P92.
Make AVss the same potential as Vss and EVss.
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78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

2.1.2 78KOR/HE3

(1) Port functions (1/2): 78KOR/HE3

Function Name I/0 Function After Reset Alternate Function
P00 I/0 Port 0. Input port INTP7/T105/TO05
1-bit I/O port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting.
P10 I/0 Port 1. Input port TI00/SCK10/TO00/
8-bit 1/0 port. LTxD1/CTxD
P11 Input/output can be specified in 1-bit units. TI02/S110/LRXD/
Use of an on-chip pull-up resistor can be specified by a software INTPLR1/TO02/CRXD
setting.
P12 INTP3/T116/SO10/
TO16
P13 TI04/LTxD0/TO04
P14 TI06/LRxDO/INTPLRO/
TOO06
P15 TI10/SO00/TO10
P16 TI12/S100/TO12
P17 TI14/SCK00/TO14
P30 I/0 Port 3. Input port INTP2/SSI00/TI01/
3-bit I/0 port. TOO1
P31 Input/output can be specified in 1-bit units. INTP2/TI11/STOPST/
Use of an on-chip pull-up resistor can be specified by a software TO11
setting.
P32 INTP4/TI13/TO13
P40 I/0 Port 4. Input port TOOLO/TI05/TO05
P41 4-bit /0 port. TOOL1/TI07/TO07
QOutput of P42 and P43 can be set to N-ch open-drain output (Voo
P42 tolerance)*. TxD2/SCL20
P43 Input/output can be specified in 1-bit units. RxD2/SDA20/INTPR2
Use of an on-chip pull-up resistor can be specified by a software
setting.
P50 I/0 Port 5. Input port INTP3/T120/TO20
P51 4-bit I/ port. TI21/TO21
Input/output can be specified in 1-bit units.
P52 Use of an on-chip pull-up resistor can be specified by a software TI22/ . 1022
P53 setting. TI23/TO23
P60 I/0 Port 6. Input port SCKO00/SCL11
P61 4-bit /O port SI00/SDA11
QOutput of P60 to P63 is N-ch open-drain output (6 V tolerance).
P62 Input of P60, P61 and P63 can be set to TTL input buffer®. S000
P63 Input/output can be specified in 1-bit units. SSI00
Use of an on-chip pull-up resistor can be specified by a software
setting.

Note For details, see 4.4.4 Connecting to external device with different power potential (3 V).

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

(1) Port functions (2/2): 78KOR/HE3

Function Name I/0 Function After Reset Alternate Function

P70 I/0 Port 7. Input port INTP5/KRO/TI15/TO15/L
8-bit 1/0 port. VIOUT

P71 Input of P73, P75 to P77 can be set to TTL input buffer". INTP6/KR1/TIH7/TO17
Output of P72, P74, and P76 can be set to N-ch open-drain output

P72 Note KR2/CTxD/LTxD1
(Voo tolerance)™".

P73 Input/output can be specified in 1-bit units. KR3/CRxD/LRxD1/
Use of an on-chip pull-up resistor can be specified by a software INTPLR1

P74 setting. KR4/S001

P75 KR5/S101

P76 KR6/SCKO1

P77 KR7/SSI01

P80 to P87 I/0 Port 8. Digital input | ANIOO to ANIO7
8-bit I/O port. port
Input/output can be specified in 1-bit units.

P90 to P96 I/0 Port 9. Digital input | ANIO8 to ANI14
7-bit I/O port. port
Input/output can be specified in 1-bit units.

P120 I/0 Port 12. Input port INTPO/EXLVI/TI1/
2-bit 1/0 port and 4-bit input port. TO11

P121 Input Input/output can be specified in 1-bit units. X1
For only P120 and P125, use of an on-chip pull-up resistor can be

P122 - . X2/EXCLK
specified by a software setting.

P123 -

P124 EXCLKS

P125 I/0 INTP1/ADTRG/TI03/

TOO03

P130 Output | Port 13. Output port | RESOUT
1-bit output port.

P140 I/0 Port 14. Output port | PCL
1-bit I/O port.
Use of an on-chip pull-up resistor can be specified by a software
setting.

Note For details, see 4.4.4 Connecting to external device with different power potential (3 V).

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (1/4): 78KOR/HE3

Function Name I/0 Function After Reset Alternate Function
ANIOO to ANI14 | Input A/D converter analog input Digital input | P80 to P87, P90 to P96
port
ADTRG Input A/D converter external trigger input Input port P125/INTP1/TI03/TO03
CRxD Input CAN receive data input Input port P11/SI10/LRxD1/
INTPLR1/T102/TO02,
P73/KR3/LRxD1/
INTPLR1
CTxD Qutput | CAN transmit data output Input port P10/SCK10/LTxD1/
TIO0/TOO00,
P72/KR2/LTxD1
EXLVI Input Potential input for external low-voltage detection Input port P120/INTPO/TI11/TO11
FLMDO - Flash memory programming mode setting - -
INTPO Input External interrupt request input for which the valid edge (rising Input port P120/EXLVI/TI11/TO11
INTP1 edge, falling edge, or both rising and falling edges) can be specified P125/ADTRG/TI03/
TOO03
INTP2 P30/SS100/T101/TO01,
P31/STOPST/TI11/
TO11
INTP3 P12/SO10/TI16/TO16,
P50/T120/TO20
INTP4 P32/TI113/TO13
INTP5 P70/KRO/TI15/TO15/
LVIOUT
INTP6 P71/KR1/TI17/TO17
INTP7 P00/TI05/TO05
INTPLRO Input External interrupt request input for which the valid edge for LIN- Input port P14/LRxD0/T106/TO06
UARTO (rising edge, falling edge, or both rising and falling edges)
can be specified
INTPLR1 Input External interrupt request input for which the valid edge for LIN- Input port P11/T102/S110/
UART1 (rising edge, falling edge, or both rising and falling edges) CRxD/LRxD1/TO02,
can be specified P73/KR3/CRxD/LRxD1
INTPR2 Input External interrupt request input for UART2 Input port P43/RxD2/SDA20
KRO Input Key interrupt input Input port P70/INTP5/TI15/TO15/
LVIOUT
KR1 P71/INTP6/TI17/TO17
KR2 P72/CTxD/LTxD1
KR3 P73/CRxD/LRxD1/
INTPLR1
KR4 P74/SO01
KR5 P75/S101
KR6 P76/SCKO1
KR7 P77/SSI01

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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<R>

78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (2/4): 78KOR/HE3

Function Name I/0 Function After Reset Alternate Function

LRxDO Input Serial data input to LIN-UARTO Input port P14/INTPLRO/TI06/
TO06

LRxD1 Input Serial data input to LIN-UART1 Input port P11/T102/S110/
CRxD/INTPLR1/
TO02, P73/CRxD/KR3/
INTPLR1

LTxDO Output | Serial data output from LIN-UARTO Input port P13/T104/TO04

LTxD1 Qutput | Serial data output from LIN-UART1 Input port P10/T100/SCK10/
CTxD/TO00,
P72/CTxD/KR2

LVIOUT Output | Low-voltage detection flag output Input port P70/INTP5/KRO/TI15/
TO15

PCL Output | Clock output Output port | P140

REGC - Connecting regulator output (2.5 V) stabilization capacitance for - -

internal operation.
Connect to Vss via a capacitor (0.47 to 1 uF).

RESET Input System reset input - -

RESOUT OQutput | RESET output Qutput port | P130

RxD2 Input Serial data input to UART2 Input port P43/INTPR2/SDA20

SCKO00 I/0 Clock input/output for CSI00, CSI01, and CSI10 Input port P17/TI14/TO14,
P60/SCL11

SCKO1 P76/KR6

SCK10 P10/LTxD1/CTxD/
TI00/TO00

SCL11 1/0 Clock input/output for simplified I°C Input port P60/SCKO00

SCL20 P42/TxD2

SDA11 1/0 Serial data I/O for simplified I°'C Input port P61/S100

SDA20 P43/RxD2/INTPR2

SI00 Input Serial data input to CSI00, CSI01, and CSI10 Input port P16/TI12/TO12,
P61/SDA11

Slio1 P75/KR5

S0 P11/LRxD1/CRxD/
INTPLR1/T102/TO02

S000 Qutput | Serial data output from CSI00, CSI01, and CSI10 Input port P15/TI10/TO10, P62

SO01 P74/KR4

SO10 P12/INTP3/TI16/TO16

SSI00 Input Chip select input to CSI00, CSI01 Input port P30/INTP2/TI01/TOO01,
P63

SSlo1 P77/KR7

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (3/4): 78KOR/HE3

Function Name I/0 Function After Reset Alternate Function

STOPST Output | STOP status output Input port P31/INTP2/TI11/TO11,
P52/T122/TO22

TIOO Input External count clock input to 16-bit timer 00 Input port P10/SCK10/LTxD1/
CTxD/TO00

TIO1 External count clock input to 16-bit timer 01 P30/SSI00/INTP2/TO01

TI02 External count clock input to 16-bit timer 02 P11/S110/LRxD1/
CRxD/INTPLR1/TO02

TIO3 External count clock input to 16-bit timer 03 P125/INTP1/ADTRG/
TOO03

TIO4 External count clock input to 16-bit timer 04 P13/LTxD0/TO04

TIO5 External count clock input to 16-bit timer 05 P40/TOOLO/TO05,
POO/INTP7/TO05

TIO6 External count clock input to 16-bit timer 06 P14/LRxDO/INTPLRO/
TO06

TIO7 External count clock input to 16-bit timer 07 P41/TOOL1/TO07

THHO External count clock input to 16-bit timer 10 P15/8000/TO10

TI1 External count clock input to 16-bit timer 11 P31/INTP2/STOPST/
TO11,
P120/INTPO/EXLVI/
TO11

TH2 External count clock input to 16-bit timer 12 P16/S100/TO12

T3 External count clock input to 16-bit timer 13 P32/INTP4/TO13

T4 External count clock input to 16-bit timer 14 P17/SCK00/TO14

TIH5 External count clock input to 16-bit timer 15 P70/KRO/INTP5/TO15/
LVIOUT

TI16 External count clock input to 16-bit timer 16 P12/SO10/INTP3/TO16

TI7 External count clock input to 16-bit timer 17 P71/KR1/INTP6/TO17

TI20 External count clock input to 16-bit timer 20 P50/TO20/INTP3

TI21 External count clock input to 16-bit timer 21 P51/TO21

TI22 External count clock input to 16-bit timer 22 P52/TO22/STOPST

TI23 External count clock input to 16-bit timer 23 P53/TO23

TOO00 Output | 16-bit timer 00 output Input port P10/SCK10/LTxD1/
CTxD/TI00

TOO1 16-bit timer 01 output P30/SSI00/INTP2/TI01

TOO02 16-bit timer 02 output P11/SI10/LRxD1/
CRxD/INTPLR1/TI02

TOO03 16-bit timer 03 output P125/INTP1/ADTRG/
TIO3

TO04 16-bit timer 04 output P13/LTxDO0/TI04

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (4/4): 78KOR/HE3

Function Name I/0 Function After Reset Alternate Function
TOO05 Output | 16-bit timer 05 output Input port P40/TOOLO/TIOS,
POO/INTP7/TI05
TOO06 16-bit timer 06 output P14/LRxD0/INTPLRO/
TIO6
TO07 16-bit timer 07 output P41/TOOL1/TI07
TO10 16-bit timer 10 output P15/SO00/TI10
TO11 16-bit timer 11 output P31/INTP2/STOPST/
TiA,
P120/INTPO/EXLVI/
Ti1A
TO12 16-bit timer 12 output P16/S100/TI12
TO13 16-bit timer 13 output P32/INTP4/TI13
TO14 16-bit timer 14 output P17/SCKO00/TI14
TO15 16-bit timer 15 output P70/KRO/INTP5/TI15/
LVIOUT
TO16 16-bit timer 16 output P12/SO10/INTP3/TI16
TO17 16-bit timer 17 output P71/KR1/INTP6/TI17
TO20 16-bit timer 20 output P50/TI20/INTP3
TO21 16-bit timer 21 output P51/TI21
TO22 16-bit timer 22 output P52/TI122/STOPST
TO23 16-bit timer 23 output P53/TI23
TOOLO I/0 Data I/O for flash memory programmer/debugger Input port P40/TI05/TO05
TOOL1 Output | Clock output for debugger Input port P41/T107/TO07
TxD2 Qutput | Serial data output from UART2 Input port P42/SCL20
X1 - Resonator connection for main system clock Input port P121
X2 - Input port P122/EXCLK
EXCLK Input External clock input for main system clock Input port P122/X2
EXCLKS Input External clock input for subclock Input port P124
Voo - Positive power supply (P121 to P124 and other than ports (other - -
than RESET pin and FLMDO pin))
EVop - Positive power supply for ports (other than P80 to P87, P90 to P96, - -
and P121 to P124), and RESET and FLMDO pin. Make EVoo the
same potential as Voo.
AVRer - e A/D converter and comparator reference voltage input - -
» Positive power supply for P80 to P87, P90 to P96, and A/D
converter
Vss - Ground potential (P121 to P124 and other than ports (other than - -
RESET pin and FLMDO pin))
EVss - Ground potential for ports (other than P80 to P87, P90 to P96, and - -
P121 to P124), and RESET and FLMDO pin. Make EVss the same
potential as Vss.
AVss - Ground potential for A/D converter, P80 to P87, and P90 to P96. - -

Make AVss the same potential as Vss and EVss.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

2.1.3 78KOR/HF3

(1) Port functions (1/2): 78KOR/HF3

Function Name I/0 Function After Reset Alternate Function

P00 I/0 Port 0. Input port INTP7/T105/TO05

PO1 3-bit I/ port. TI04/TO04
Input/output can be specified in 1-bit units.

P02 . . - TI06/TO06
Use of an on-chip pull-up resistor can be specified by a software
setting.

P10 I/0 Port 1. Input port T100/SCK10/TO00/
8-bit I/O port. LTxD1/CTxD

P11 Input/output can be specified in 1-bit units. Ti02/s110/LRXD1/
Use of an on-chip pull-up resistor can be specified by a software CRxD/INTPLR1/
setting. TO02

P12 INTP3/T116/SO10/

TO16
P13 [T104/LTxD0/TO04
P14 T106/LRxDO/INTPLRO/
TOO06

P15 TI10/SO00/TO10

P16 TI12/S100/TO12

P17 TI14/SCK00/TO14

P30 I/0 Port 3. Input port INTP2/SSI00/T101/
3-bit I/O port. TOO1

P31 Input/output can be specified in 1-bit units. INTP2/TI11/STOPST/
Use of an on-chip pull-up resistor can be specified by a software TO11
setting.

P32 INTP4/TI13/TO13

P40 I/0 Port 4. Input port TOOLO/TI05/TO05

P41 8-bit /O port. TOOL1/Ti07/T007
Output of P42 and P43 can be set to N-ch open-drain output (Voo

P42 Note TxD2/SCL20
tolerance)™".

P43 Input/output can be specified in 1-bit units. RxD2/SDA20/INTPR2

P44 Use of an on-chip pull-up resistor can be specified by a software TI07/TO07

P45 setting. TI10/TO10

P46 TI12/TO12

P47 INTP8

P50 1’0 Port 5. Input port INTP3/TI20/TO20

P51 8-bit /0 port. TI21/TO21
Input/output can be specified in 1-bit units.

P52 Use of an on-chip pull-up resistor can be specified by a software TI22/STOPST/TO22

P53 setting. TI23/TO23

P54 TH1/TO11

P55 TIH3/TO13

P56 TI15/TO15

P57 TIH7/TO17

Note For details, see 4.4.4 Connecting to external device with different power potential (3 V).

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

(1) Port functions (2/2): 78KOR/HF3

Function Name I/0 Function After Reset Alternate Function
P60 1/0 Port 6. Input port SCKO00/SCL11
P61 8-bit /0 port. SI00/SDA11
b QOutput of P60 to P63 is N-ch open-drain output (6 V tolerance). 55
62 Input of P60, P61 and P63 can be set to TTL input buffer*®. L
P63 Input/output can be specified in 1-bit units. SSI00
P64 Use of an on-chip pull-up resistor can be specified by a software TH4/TO14
P65 setting. TH6/TO16
P66 TI00/TO00
P67 TI02/TO02
P70 I/0 Port 7. Input port INTP5/KRO/TI15/TO15/
8-bit 1/0 port. LVIOUT
. Note
P71 Input of P73, P75 to P77 can be set to TTL input buffer *. INTP&/KR1/TIH7/TO17
Output of P72, P74, and P76 can be set to N-ch open-drain output
P72 (Voo tolerance)™®. KR2/CTxD/LTxD1
P73 Input/output can be specified in 1-bit units. KR3/CRxD/LRxD1/
Use of an on-chip pull-up resistor can be specified by a software INTPLR1
P74 setting. KR4/S0O01
P75 KR5/S101
P76 KR6/SCKO01
P77 KR7/SSI01
P80 to P87 I/0 Port 8. Digital input | ANIOO to ANIO7
8-bit 1/0 port. port
Input/output can be specified in 1-bit units.
P90 to P97 I/0 Port 9. Digital input | ANIO8 to ANI15
8-bit 1/0 port. port
Input/output can be specified in 1-bit units.
P120 I/0 Port 12. Input port INTPO/EXLVI
P121 Input 3-bit I/O port and 4-bit input port. X1
Input/output can be specified in 1-bit units.
P122 For only P120 and P125, P126, use of an on-chip pull-up resistor X2/EXCLK
P123 can be specified by a software setting. -
P124 EXCLKS
P125 I/0 INTP1/ADTRG/TI03/
TOO03
P126 TI01/TOO01
P130 Output | Port 13. Output port | RESOUT
1-bit output port.
P140 I/0 Port 14. Output port | PCL
1-bit I/O port.
Use of an on-chip pull-up resistor can be specified by a software
setting.

Note For details, see 4.4.4 Connecting to external device with different power potential (3 V).

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (1/5): 78KOR/HF3

Function Name I/0 Function After Reset Alternate Function
ANIOO to ANI15 | Input A/D converter analog input Digital input | P80 to P87, P90 to P97
port
ADTRG Input A/D converter external trigger input Input port P125/INTP1/T103/TO03
CRxD Input CAN receive data input Input port P11/T102/S110/LRxD1/
INTPLR1/TO02,
P73/KR3/LRxD1/
INTPLR1
CTxD Output | CAN transmit data output Input port P10/TI00/SCK10/
LTxD1/TO00,
P72/KR2/LTxD1
EXLVI Input Potential input for external low-voltage detection Input port P120/INTPO
FLMDO - Flash memory programming mode setting - -
INTPO Input External interrupt request input for which the valid edge (rising Input port P120/EXLVI
INTP1 edge, falling edge, or both rising and falling edges) can be specified P125/ADTRG/TI03/
TOO03
INTP2 P30/SSI00/T101/TO01,
P31/STOPST/TI11/
TO11
INTP3 P12/SO10/T116/TO16,
P50/T120/TO20
INTP4 P32/TI18/TO13
INTP5 P70/KRO/TI15/TO15/
LVIOUT
INTP6 P71/KR1/TI17/TO17
INTP7 P00/TI05/TO05
INTP8 P47
INTPLRO Input External interrupt request input for which the valid edge for LIN- Input port P14/LRxDO0/TI06/TO06
UARTO (rising edge, falling edge, or both rising and falling edges)
can be specified
INTPLR1 Input External interrupt request input for which the valid edge for LIN- Input port P11/T102/S110/LRxD1/
UART1 (rising edge, falling edge, or both rising and falling edges) CRxD/TO02,
can be specified P73/KR3/CRxD/
LRxD1
INTPR2 Input External interrupt request input for UART2 Input port P43/RxD2/SDA20
KRO Input Key interrupt input Input port P70/INTP5/TI15/TO15/
LVIOUT
KR1 P71/INTP6/TI17/TO17
KR2 P72/CTxD/LTxD1
KR3 P73/CRxD/LRxD1/
INTPLR1
KR4 P74/SO01
KR5 P75/S101
KR6 P76/SCKO1
KR7 P77/SSI01
LRxDO Input Serial data input to LIN-UARTO Input port P14/INTPLRO/TIO6/
TO06

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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<R>

78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (2/5): 78KOR/HF3

Function Name I/0 Function After Reset Alternate Function

LRxD1 Input Serial data input to LIN-UART1 Input port P11/T102/S110/
INTPLR1/CRxD/TO02,
P73/CRxD/KR3/
INTPLRA1

LTxDO Output | Serial data output from LIN-UARTO Input port P13/T104/TO04

LTxD1 Output | Serial data output from LIN-UART1 Input port P10/T100/SCK10/
CTxD/TO00,
P72/CTxD/KR2

LVIOUT Output | Low-voltage detection flag output Input port P70/INTP5/KRO/TI15/
TO15

PCL Output | Clock output Output port | P140

REGC - Connecting regulator output (2.5 V) stabilization capacitance for - -

internal operation.
Connect to Vss via a capacitor (0.47 to 1 uF).

RESET Input System reset input - -

RESOUT Output | RESET output Output port | P130

RxD2 Input Serial data input to UART2 Input port P43/INTPR2/SDA20

SCKO00 I/0 Clock input/output for CSI00, CSI01, and CSI10 Input port P17/T114/TO14,
P60/SCL11

SCKO1 P76/KR6

SCK10 P10/LTxD1/CTxD/
TI00/TO00

SCL11 /0 Clock input/output for simplified I°C Input port P60/SCK00

SCL20 P42/TxD2

SDA11 /0 Serial data /O for simplified I°C Input port P61/S100

SDA20 P43/RxD2/INTPR2

SI00 Input Serial data input to CSI00, CSI01, and CSI10 Input port P16/TI12/TO12,
P61/SDA11

SIo1 P75/KR5

S0 P11/LRxD1/INTPLR1/
CRxD/T102/TO02

SO00 Output | Serial data output from CSI00, CSI01, and CSI10 Input port P15/TI10/TO10, P62

SO01 P74/KR4

SO10 P12/INTP3/TI16/TO16

SSI00 Input Chip select input to CSI00, CSI01 Input port P30/INTP2/TI01/TOO01,
P63

SSI01 P77/KR7

STOPST Output | STOP status output Input port P31/INTP2/TI11/TO11,
P52/T122/TO22

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (3/5): 78KOR/HF3

Function Name I/0 Function After Reset Alternate Function

TIOO Input External count clock input to 16-bit timer 00 Input port P10/SCK10/LTxD1/
CTxD/TO00, P66/TO00

TIO1 External count clock input to 16-bit timer 01 P30/SSI00/INTPO/
TOO01, P126/TO01

Tio2 External count clock input to 16-bit timer 02 P11/SI10/LRxD1/
INTPLR1/CRxD/
TO02, P67/TO02

TIO3 External count clock input to 16-bit timer 03 P125/INTP1/ADTRG/
TOO03

TIo4 External count clock input to 16-bit timer 04 P13/LTxD0/TO04,
P01/TO04

TIO5 External count clock input to 16-bit timer 05 P40/TOOLO/TO05,
POO/INTP7/TO05

TIO6 External count clock input to 16-bit timer 06 P14/LRxD0/INTPLRO/
TO06, P02/TO06

TIO7 External count clock input to 16-bit timer 07 P41/TOOL1/TO07,
P44/TO07

TIHO External count clock input to 16-bit timer 10 P15/SO00/TO10,
P45/TO10

TI11 External count clock input to 16-bit timer 11 P31/INTP2/STOPST/
TO11, P54/TO11

T2 External count clock input to 16-bit timer 12 P16/S100/TO12,
P46/TO12

T3 External count clock input to 16-bit timer 13 P32/INTP4/TO18,
P55/TO13

T4 External count clock input to 16-bit timer 14 P17/SCK00/TO14,
P64/TO14

TI5 External count clock input to 16-bit timer 15 P70/KRO/INTP5/TO15/
LVIOUT, P56/TO15

TI16 External count clock input to 16-bit timer 16 P12/SO10/INTP3/TO16,
P65/TO16

TIH7 External count clock input to 16-bit timer 17 P71/KR1/INTP6/TO17,
P57/TO17

TI20 External count clock input to 16-bit timer 20 P50/TO20/INTP3

TI21 External count clock input to 16-bit timer 21 P51/TO21

TI22 External count clock input to 16-bit timer 22 P52/TO22/STOPST

TI23 External count clock input to 16-bit timer 23 P53/TO23

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (4/5): 78KOR/HF3

Function Name I/0 Function After Reset Alternate Function

TOO00 Output | 16-bit timer 00 output Input port P10/SCK10/LTxD1/
CTxD/TI00, P66/TI100

TOO1 16-bit timer 01 output P30/SSI00/INTP2/
Tlo1, P126/Tl01

TOO02 16-bit timer 02 output P11/SI10/LRxD1/
CRxD/INTPLR1/TI02,
P67/TI02

TO03 16-bit timer 03 output P125/INTP1/ADTRG/
TIO3

TO04 16-bit timer 04 output P13/LTxDO0/T104,
P01/T104

TO05 16-bit timer 05 output P40/TOOLO/TIOS,
POO/INTP7/TI05

TOO06 16-bit timer 06 output P14/LRxD0/INTPLRO/
TI06, P02/TI06

TOO07 16-bit timer 07 output P41/TOOL1/TI07,
P44/TI07

TO10 16-bit timer 10 output P15/SO00/TI10,
P45/TI10

TO11 16-bit timer 11 output P31/INTP2/STOPST/
TI11, P54/TI11

TO12 16-bit timer 12 output P16/SI100/TI12,
P46/TI12

TO13 16-bit timer 13 output P32/INTP4/TI13,
P55/TI13

TO14 16-bit timer 14 output P17/SCKO00/TI14,
P64/TI14

TO15 16-bit timer 15 output P70/KRO/INTP5/TI15/
LVIOUT, P56/TI15

TO16 16-bit timer 16 output P12/SO10/INTP3/TI16,
P65/TI16

TO17 16-bit timer 17 output P71/KR1/INTP6/TI17,
P57/TI17

TO20 16-bit timer 20 output P50/TI20/INTP3

TO21 16-bit timer 21 output P51/TI21

TO22 16-bit timer 22 output P52/TI122/STOPST

TO23 16-bit timer 23 output P53/TI23

TOOLO I/0 Data I/O for flash memory programmer/debugger Input port P40/TI05/TO05

TOOL1 Output | Clock output for debugger Input port P41/T107/TO07

TxD2 Qutput | Serial data output from UART2 Input port P42/SCL20

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (5/5): 78KOR/HF3

Function Name I/0 Function After Reset Alternate Function
X1 - Resonator connection for main system clock Input port P121
X2 - Input port P122/EXCLK
EXCLK Input External clock input for main system clock Input port P122/X2
EXCLKS Input External clock input for subclock Input port P124
Vob - Positive power supply (P121 to P124 and other than ports (other - -
than RESET pin and FLMDO pin))
EVop - Positive power supply for ports (other than P80 to P87, P90 to P97, - -
and P121 to P124), and RESET and FLMDO pin. Make EVoo the
same potential as Voo.
AVRer - e A/D converter and comparator reference voltage input - -
o Positive power supply for P80 to P87, P90 to P97, and A/D
converter
Vss - Ground potential (P121 to P124 and other than ports (other than - -
RESET pin and FLMDO pin))
EVss - Ground potential for ports (other than P80 to P87, P90 to P97, and - -
P121 to P124), and RESET and FLMDO pin. Make EVss the same
potential as Vss.
AVss - Ground potential for A/D converter, P80 to P87, and P90 to P97. - -

Make AVss the same potential as Vss and EVss.
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78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

2.1.4 78KOR/HG3

(1) Port functions (1/3): 78KOR/HG3

Function Name I/0 Function After Reset Alternate Function

P00 I/0 Port 0. Input port INTP7/T105/TO05

PO1 4-bit 1/0 port. TI04/TO04
Input/output can be specified in 1-bit units.

P02 . . - TI06/TO06
Use of an on-chip pull-up resistor can be specified by a software

P03 setting. -

P10 I/0 Port 1. Input port T100/SCK10/TO00/
8-bit 1/0 port. CTxD/LTxD1

P11 Input/output can be specified in 1-bit units. Ti02/s110/LRXD1/
Use of an on-chip pull-up resistor can be specified by a software INTPLR1/CRxD/TO02
setting.

P12 INTP3/T116/SO10/

TO16
P13 [T104/LTxD0/TO04
P14 T106/LRxDO/INTPLRO/
TOO06

P15 TI10/SO00/TO10

P16 TI12/S100/TO12

P17 TI14/SCK00/TO14

P30 I/0 Port 3. Input port INTP2/SSI00/T101/
3-bit I/O port. TOO1

P31 Input/output can be specified in 1-bit units. INTP2/TI11/STOPST/
Use of an on-chip pull-up resistor can be specified by a software TO11
setting.

P32 INTP4/TI13/TO13

P40 I/0 Port 4. Input port TOOLO/TI05/TO05

P41 8-bit /O port. TOOL1/Ti07/T007
Output of P42 and P43 can be set to N-ch open-drain output (Voo

P42 Note TxD2/SCL20
tolerance)™".

P43 Input/output can be specified in 1-bit units. RxD2/SDA20/INTPR2

P44 Use of an on-chip pull-up resistor can be specified by a software TI07/TO07

P45 setting. TI10/TO10

P46 TI12/TO12

P47 INTP8

P50 I/0 Port 5. Input port INTP3/T120/TO20

P51 8-bit I/O port. TI21/TO21
Input/output can be specified in 1-bit units.

P52 . . . TI22/STOPST/TO22
Use of an on-chip pull-up resistor can be specified by a software

P53 Setting. TI23/TO23

P54 TH1/TO11

P55 TIH3/TO13

P56 TI15/TO15

P57 TH7/TO17

Note For details, see 4.4.4 Connecting to external device with different power potential (3 V).

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

(1) Port functions (2/3): 78KOR/HG3

Function Name I/0 Function After Reset Alternate Function
P60 I/0 Port 6. Input port SCKO00/SCL11
P61 8-bit /O port SI00/SDA11
P62 Output of P60 to P63 is N-ch open-drain output (6 V tolerance). 50
Input of P60, P61 and P63 can be set to TTL input buffer*®. o
P63 Input/output can be specified in 1-bit units. SSI00
P64 Use of an on-chip pull-up resistor can be specified by a software TIH4/TO14
P65 setting. TH6/TO16
P66 TI00/TO00
P67 TI02/TO02
P70 I/0 Port 7. Input port INTP5/KRO/TI15/TO15/
8-bit 1/0 port. LVIOUT
P71 Input of P73, P75 to P77 can be set to TTL input buffer™. INTP&/KR1/TIH7/TO17
Qutput of P72, P74, and P76 can be set to N-ch open-drain output
P72 Note KR2/CTxD/LTxD1
(Voo tolerance) .
P73 Input/output can be specified in 1-bit units. KR3/CRxD/LRxD1/
Use of an on-chip pull-up resistor can be specified by a software INTPLR1
P74 setting. KR4/S0O01
P75 KR5/S101
P76 KR6/SCKO01
P77 KR7/SSI01
P80 to P87 I/0 Port 8. Digital input | ANIOO to ANIO7
8-bit I/O port. port
Input/output can be specified in 1-bit units.
P90 to P97 I} Port 9. Digital input | ANIO8 to ANI15
8-bit 1/0 port. port
Input/output can be specified in 1-bit units.
P100 to P107 I/0 Port 10. Digital input | ANI16 to ANI23
8-bit I/O port. port
Input/output can be specified in 1-bit units.
P120 I/0 Port 12. Input port INTPO/EXLVI
P121 Input 4-bit I/O port and 4-bit input port. X1
b Input/output can be specified in 1-bit units. XOIEXCLK
122 For only P120 and P125 to P127, use of an on-chip pull-up resistor 2
P123 can be specified by a software setting. -
P124 EXCLKS
P125 I/0 INTP1/ADTRG/TI03/
TOO03
P126 TI01/TOO01
P127 TI03/TO03
P130 Output | Port 13. Output port | RESOUT
1-bit output port.
P140 I/0 Port 14. Output port | PCL
1-bit I/O port.
Use of an on-chip pull-up resistor can be specified by a software
setting.

Note For details, see 4.4.4 Connecting to external device with different power potential (3 V).

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

(1) Port functions (3/3): 78KOR/HG3

Function Name I/0 Function After Reset Alternate Function
P150 I/0 Port 15. Input port -
152 Input/output can be specified in 1-bit units. s
5 Use of an on-chip pull-up resistor can be specified by a software
P153 setting. SCK11
P154 TI24/TO24
P155 TI25/TO25
P156 TI26/TO26
P157 TI27/TO27
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78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (1/5): 78KOR/HG3

Function Name I/0 Function After Reset Alternate Function
ANIOO to ANI23 | Input A/D converter analog input Digital input | P80 to P87, P90 to P97,
port P100 to P107

ADTRG Input A/D converter external trigger input Input port P125/INTP1/T103/TO03

CRxD Input CAN receive data input Input port P11/T102/SI10/
LRxD1/INTPLR1/
TO02, P73/KR3/LRxD1/
INTPLR1

CTxD Qutput | CAN transmit data output Input port P10/SCK10/LTxD1/
TI00/TO00,
P72/KR2/LTxD1

EXLVI Input Potential input for external low-voltage detection Input port P120/INTPO

FLMDO - Flash memory programming mode setting - -

INTPO Input External interrupt request input for which the valid edge (rising Input port P120/EXLVI

INTP1 edge, falling edge, or both rising and falling edges) can be specified P125/ADTRG/TI03/
TOO03

INTP2 P30/SS100/T101/TO01,
P31/STOPST/TI11/
TO11

INTP3 P12/SO10/TI16/TO16,
P50/T120/TO20

INTP4 P32/TI18/TO13

INTP5 P70/KRO/TI15/TO15/
LVIOUT

INTP6 P71/KR1/TI17/TO17

INTP7 P00/TI05/TO05

INTP8 P47

INTPLRO Input External interrupt request input for which the valid edge for LIN- Input port P14/LRxDO/TI06/TO06

INTPLR1 UARTO (rising edge, falling edge, or both rising and falling edges) P11/T102/S110/LRXD1/

can be specified CRxD/TO02

P73/KR3/CRxD/LRxD1

INTPR2 Input External interrupt request input for UART2 Input port P43/RxD2/SDA20

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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<R>

78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (2/5): 78KOR/HG3

Function Name I/0 Function After Reset Alternate Function

KRO Input Key interrupt input Input port P70/INTP5/TI15/TO15/
LVIOUT

KR1 P71/INTP6/TI17/TO17

KR2 P72/CTxD/LTxD1

KR3 P73/CRxD/LRxD1/
INTPLRA1

KR4 P74/S0O01

KR5 P75/S101

KR6 P76/SCKO1

KR7 P77/SSI01

LRxDO Input Serial data input to LIN-UARTO Input port P14/INTPLRO/TI06/
TOO06

LRxD1 Input Serial data input to LIN-UART1 Input port P11/T102/S110/
INTPLR1/CRxD/TO02,
P73/CRxD/KR3/
INTPLR1

LTxDO Output | Serial data output from LIN-UARTO Input port P13/T104/TO04

LTxD1 Qutput | Serial data output from LIN-UART1 Input port P10/T100/SCK10/CTxD/
TO00, P72/CTxD/KR2

LVIOUT Output | Low-voltage detection flag output Input port P70/INTP5/KRO/TI15/
TO15

PCL Qutput | Clock output Qutput port | P140

REGC - Connecting regulator output (2.5 V) stabilization capacitance for - -

internal operation.
Connect to Vss via a capacitor (0.47 to 1 uF).

RESET Input System reset input - -

RESOUT Output | RESET output Output port | P130

RxD2 Input Serial data input to UART2 Input port P43/INTPR2/SDA20

SCKO00 I/0 Clock input/output for CSI00, CSI01, CSI10, and CSI11 Input port P17/TI14/TO14,
P60/SCL11

SCKO1 P76/KR6

SCK10 P10/LTxD1/CTxD/T100/
TOO00

SCK11 P153

SCL11 1/0 Clock input/output for simplified I°C Input port P60/SCKO00

SCL20 P42/TxD2

SDA11 1/0 Serial data I/O for simplified I°'C Input port P61/S100

SDA20 P43/RxD2/INTPR2

SI00 Input Serial data input to CSI00, CSI01, CSI10, and CSI11 Input port P16/TI12/TO12,
P61/SDA11

SI01 P75/KR5

S0 P11/LRxD1/CRxD/
INTPLR1/T102/TO02

SI11 P152

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (3/5): 78KOR/HG3

Function Name I/0 Function After Reset Alternate Function

SO00 Output | Serial data output from CSI00, CSI01, CSI10, and CSI11 Input port P15/TI10/TO10, P62

SO01 P74/KR4

SO10 P12/INTP3/TI16/TO16

SO11 P151

SSI00 Input Chip select input to CSI00, CSI01 Input port P30/INTP2/T101/TO01,
P63

SSI01 P77/KR7

STOPST Output | STOP status output Input port P31/INTP2/TI11/TO11,
P52/T122/TO22

TIOO Input External count clock input to 16-bit timer 00 Input port P10/SCK10/LTxD1/
CTxD/TO00, P66/TO00

TIO1 External count clock input to 16-bit timer 01 P30/SSI00/INTP2/
TOO01, P126/TO01

TIo2 External count clock input to 16-bit timer 02 P11/SI10/LRxD1/
INTPLR1/CRxD/TO02,
P67/TO02

TIO3 External count clock input to 16-bit timer 03 P125/INTP1/ADTRG/
TOO083, P127/TO03

TIo4 External count clock input to 16-bit timer 04 P13/LTxD0/TO04,
P01/TO04

TIO5 External count clock input to 16-bit timer 05 P40/TOOLO/TO05,
POO/INTP7/TO05

TI06 External count clock input to 16-bit timer 06 P14/LRxDO/INTPLRO/
TO06, P02/TO06

TIO7 External count clock input to 16-bit timer 07 P41/TOOL1/TO07,
P44/TO07

TIHO External count clock input to 16-bit timer 10 P15/S000/TO10,
P45/TO10

TI1 External count clock input to 16-bit timer 11 P31/INTP2/STOPST/
TO11, P54/TO11

T2 External count clock input to 16-bit timer 12 P16/S100/TO12,
P46/TO12

TIH3 External count clock input to 16-bit timer 13 P32/INTP4/TO13,
P55/TO13

T4 External count clock input to 16-bit timer 14 P17/SCK00/TO14,
P64/TO14

TI15 External count clock input to 16-bit timer 15 P70/KRO/INTP5/TO15/
LVIOUT, P56/TO15

TI16 External count clock input to 16-bit timer 16 P12/SO10/INTP3/TO16,
P65/TO16

TH7 External count clock input to 16-bit timer 17 P71/KR1/INTP6/TO17,
P57/TO17

TI20 External count clock input to 16-bit timer 20 P50/TO20/INTP3

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (4/5): 78KOR/HG3

Function Name 110 Function After Reset Alternate Function

TI21 Input External count clock input to 16-bit timer 21 Input port P51/TO21

TI22 External count clock input to 16-bit timer 22 P52/TO22/STOPST

TI23 External count clock input to 16-bit timer 23 P53/TO23

TI24 External count clock input to 16-bit timer 24 P154/TO24

TI25 External count clock input to 16-bit timer 25 P155/TO25

TI26 External count clock input to 16-bit timer 26 P156/TO26

TI27 External count clock input to 16-bit timer 27 P157/TO27

TOO00 Output | 16-bit timer 00 output Input port P10/SCK10/LTxD1/
CTxD/TI00, P66/TI00

TOO1 16-bit timer 01 output P30/SSI00/INTP2/
Tlo1, P126/TI01

TO02 16-bit timer 02 output P11/SI10/LRxD1/
INTPLR1/CRxD/TI02,
P67/T102

TOO03 16-bit timer 03 output P125/INTP1/ADTRG/
TI03, P127/T103

TO04 16-bit timer 04 output P13/LTxDO0/T104,
P01/TI04

TOO05 16-bit timer 05 output P40/TOOLO/TIOS5,
POO/INTP7/TI05

TO06 16-bit timer 06 output P14/LRxDO/INTPLRO/
TI06, P02/TI06

TOO07 16-bit timer 07 output P41/TOOL1/TI07,
P44/T107

TO10 16-bit timer 10 output P15/SO00/TI10,
P45/TI10

TO11 16-bit timer 11 output P31/INTP2/STOPST/
TI11, P54/TI11

TO12 16-bit timer 12 output P16/SI100/TI12,
P46/TI12

TO13 16-bit timer 13 output P32/INTP4/TI13,
P55/TI13

TO14 16-bit timer 14 output P17/SCKO00/TI14,
P64/TI14

TO15 16-bit timer 15 output P70/KRO/INTP5/TI15/
LVIOUT, P56/TI15

TO16 16-bit timer 16 output P12/SO10/INTP3/TI16,
P65/TI16

TO17 16-bit timer 17 output P71/KR1/INTP6/TI17,
P57/TI17

TO20 16-bit timer 20 output P50/TI120/INTP3

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (5/5): 78KOR/HG3

Function Name I/0 Function After Reset Alternate Function
TO21 Output | 16-bit timer 21 output Input port P51/TI21
TO22 16-bit timer 22 output P52/T122/STOPST
TO23 16-bit timer 23 output P53/TI23
TO24 16-bit timer 24 output P154/TI124
TO25 16-bit timer 25 output P155/T125
TO26 16-bit timer 26 output P156/TI126
TO27 16-bit timer 27 output P157/TI127
TOOLO I/0 Data /O for flash memory programmer/debugger Input port P40/T105/TO05
TOOL1 Output | Clock output for debugger Input port P41/T107/TO07
TxD2 Output | Serial data output from UART2 Input port P42/SCL20
X1 - Resonator connection for main system clock Input port P121
X2 - Input port P122/EXCLK
EXCLK Input External clock input for main system clock Input port P122/X2
EXCLKS Input External clock input for subclock Input port P124
Vop - Positive power supply (P121 to P124 and other than ports (other - -
than RESET pin and FLMDO pin))
EVopo, EVop1 - Positive power supply for ports (other than P80 to P87, P90 to P97, - -
P100 to P107, and P121 to P124), and RESET and FLMDO pin.
Make EVooo and EVop1 the same potential as Voo.
AVrer - e A/D converter and comparator reference voltage input - -
¢ Positive power supply for P80 to P87, P90 to P97, P100 to P107,
and A/D converter
Vss - Ground potential (P121 to P124 and other than ports (other than - -
RESET pin and FLMDO pin))
EVsso, EVsst - Ground potential for ports (other than P80 to P87, P90 to P97, - -
P100 to P107, and P121 to P124), and RESET and FLMDO pin.
Make EVsso and EVsst the same potential as Vss.
AVss - Ground potential for A/D converter, P80 to P87, P90 to P97, and - -

P100 to P107. Make AVss the same potential as Vss, EVsso and
EVssi1.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

2.2 Description of Pin Functions

Remark The pins mounted depend on the product.

Function List.

2.2.1 P00 to P03 (port 0)

P00 to P03 function as an I/O port. P00 to P03 pins also function as timer I/O, and external interrupt request input.

See 1.4 Ordering Information (Top View) and 2.1

78KOR/HC3 78KOR/HE3 78KOR/HF3 78KOR/HG3
(uPD78F10yy) (uPD78F10yy) (uPD78F10yy) (uPD78F10yy)
yy=311035 yy = 36 to 40 yy =411t0 45 yy =46 to 50
POO/INTP7/TI05/ x/ \ \ \
TO05
PO1/TI04/TO04 - - \
P02/TI06/TO06 - - N
P03 - - - J

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark +: Mounted, —: Not mounted

The following operation modes can be specified in 1-bit units.

(1) Port mode

Pin

P00 to P03 function as an I/O port. P00 to P03 can be set to input or output port in 1-bit units using port mode

register 0 (PMO0). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 0 (PUO).

(2) Control mode

P00 to P03 function as timer 1/0, and external interrupt request input.

(a) INTP7

This is the external interrupt request input pins for which the valid edge (rising edge, falling edge, or both rising

and falling edges) can be specified.

(b) TIO4 to TI06
These are the pins for inputting an external count clock/capture trigger to 16-bit timers 04 to 06.

(c) TOO04 to TO06
These are the timer output pins of 16-bit timers 04 to 06.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Hx3 CHAPTER 2 PIN FUNCTIONS

2.2.2 P10 to P17 (port 1)
<R> P10 to P17 function as an I/O port. These pins also function as external interrupt request input, serial interface data 1/0,
clock I/0O, and timer 1/O.

78KOR/HC3
(uPD78F10yy)

78KOR/HE3
(uPD78F10yy)

78KOR/HF3
(uPD78F10yy)

78KOR/HG3
(uPD78F10yy)

yy =31 to 35

yy = 36 to 40

yy =411045

yy = 46 to 50

P10//T100/ N
SCK10/LTxD1/
CTxD/TO00

P11/TI02/ \
SI10/LRxD1/CRxD/
INTPLR1/TO02

P12/INTP3/TI16/ N
S010/TO16

P13/T104/LTxDO0/ \
TO04

P14/T106/LRxDO0/ N
INTPLRO/TO06

P15/T110/S000/ J
TO10

P16/TI12/S100/ \
TO12

P17/T114/SCKO00/ N
TO14

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
Remark +: Mounted

The following operation modes can be specified in 1-bit units.
(1) Port mode

P10 to P17 function as an I/O port. P10 to P17 can be set to input or output port in 1-bit units using port mode
register 1 (PM1). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 1 (PU1).
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78KOR/Hx3 CHAPTER 2 PIN FUNCTIONS

(2) Control mode
P10 to P17 function as external interrupt request input, serial interface data 1/O, clock I/O, and timer 1/O.

(a)

(b)

(c)

(d)

(e)

®

(C))

(h)

0]

@

()

INTP3
These are the external interrupt request input pins for which the valid edge (rising edge, falling edge, or both
rising and falling edges) can be specified.

Sloo, Ssi10
These are the serial data input pins of serial interface CSI100, CSI10.

CRxD
This is a CAN data input pin of CAN.

CTxD
This is a CAN data output pin of CAN.

S000, SO10
These are the serial data output pins of serial interface CSI00, CSI10.

SCKO00, SCK10
These are the serial clock I/O pins of serial interface CSI00, CSI10.

LRxDO0, LRxD1
These are the serial data input pins of serial interface LIN-UARTO, LIN-UART1.

LTxDO, LTxD1
These are the serial data output pins of serial interface LIN-UARTO, LIN-UART1.

INTPLRO, INTPLR1
These are the external interrupt request input pins for which the valid edge for LIN-UARTO, LIN-UART1 (rising
edge, falling edge, or both rising and falling edges) can be specified.

TIO0O, TI02, TI04, TI06, TI10, TI12, TI14, TI16
These are the pins for inputting an external count clock/capture trigger to 16-bit timers 00, 02, 04, 06, 10, 12, 14,
and 16.

TO00, TO02, TO04, TO06, TO10, TO12, TO14, TO16
These are the timer output pins of 16-bit timers 00, 02, 04, 06, 10, 12, 14, and 16.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

RO1UHO0260EJ0300 Rev.3.00 NS 63
Sep 25, 2013 RENES



78KOR/Hx3 CHAPTER 2 PIN FUNCTIONS

2.2.3 P30 to P32 (port 3)
P30 to P32 function as an 1/O port. P30 to P32 pins also function as external interrupt request input, serial interface
chip select input, timer 1/O, and STOP status output.

78KOR/HC3 78KOR/HE3 78KOR/HF3 78KOR/HG3

(«PD78F10yy) («PD78F10yy) («PD78F10yy) (uPD78F10yy)
yy=311t035 yy = 36 to 40 yy =41 to 45 yy = 46 to 50

P30/INTP2/SSI00/TI J

01/TO01

P31/INTP2/TI11/ S

STOPST/TO11

P32/INTP4/TI18/ J

TO13

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
Remark +: Mounted, — Not mounted
The following operation modes can be specified in 1-bit units.

(1) Port mode
P30 to P32 function as an I/O port. P30 to P32 can be set to input or output port in 1-bit units using port mode
register 3 (PM3). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 3 (PU3).

(2) Control mode
P30 to P32 function as external interrupt request input, serial interface chip select input, timer I/O, and STOP status
output.

(a) INTP2, INTP4

These are the external interrupt request input pins for which the valid edge (rising edge, falling edge, or both
rising and falling edges) can be specified.

(b) SSI00
This is a chip select input pin of serial interface CSIO00.

(c) STOPST
This is a STOP status output pin.

(d) miod, T, T3
These are the pins for inputting an external count clock/capture trigger to 16-bit timers 01, 11, and 13.

(e) TOO1, TO11,TO13
These are the timer output pins of 16-bit timers 01, 11, and 13.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

RO1UHO0260EJ0300 Rev.3.00 NS 64
Sep 25, 2013 RENES



78KOR/Hx3 CHAPTER 2 PIN FUNCTIONS

2.2.4 P40 to P47 (port 4)

P40 to P47 function as an I/O port. These pins also function as external interrupt request input, serial interface data I/O,
clock 1/O, data /O for a flash memory programmer/debugger, and timer 1/O.

Output from the P42 and P43 pins can be specified as normal CMOS output or N-ch open-drain output (Vob tolerance)
in 1-bit units using port output mode register 4 (POM4).

78KOR/HC3 78KOR/HE3 78KOR/HF3 78KOR/HG3
(uPD78F10yy) (uPD78F10yy) (uPD78F10yy) (#PD78F10yy)
yy=311035 yy = 36 to 40 yy =411t0 45 yy =46 to 50
P40/TOOLO/TI05/ N v v \
TOO05
P41/TOOL1/TI07/ N N N \
TO07
P42/TxD2/SCL20 - v
P43/RxD2/SDA20/ - N N
INTPR2
P44/TI07/TO07 - - N S
P45/TH0/TO10 - - v \
P46/TI12/TO12 - - N S
P47/INTP8 - - v v

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
Remark +: Mounted, —: Not mounted
The following operation modes can be specified in 1-bit units.

(1) Port mode
P40 to P47 function as an I/O port. P40 to P47 can be set to input or output port in 1-bit units using port mode
register 4 (PM4). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 4 (PU4).
Be sure to connect an external pull-up resistor to P40 when on-chip debugging is enabled (by using an option byte).

(2) Control mode
P40 to P47 function as external interrupt request input, serial interface data I/O, clock 1/O, data I/O for a flash memory
programmer/debugger, and timer I/O.

(a) INTP8
This is the external interrupt request input pin for which the valid edge (rising edge, falling edge, or both rising
and falling edges) can be specified.

RO1UH0260EJ0300 Rev.3.00 NS 65
Sep 25, 2013 aENES



78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

(b) TIOS5, TIO7, TI10, TI12
These are the pins for inputting an external count clock/capture trigger to 16-bit timers 05, 07, 10, and 12.

(c) TOO05, TO07, TO10, TO12
These are the timer output pins from 16-bit timers 05, 07, 10, and 12.

(d) TOOLO

This is a data I/O pin for a flash memory programmer/debugger.
Be sure to pull up this pin externally when on-chip debugging is enabled (pulling it down is prohibited).

(e) ToOL1

This is a clock output pin for a debugger.
When the on-chip debug function is used, P41/TOOL1 pin can be used as follows by the mode setting on the

debugger.

1-line mode: can be used as a port (P41).
2-line mode: used as a TOOL1 pin and cannot be used as a port (P41).

(f) RxD2

This is a serial data input pin of serial interface UART2.

(g) TxD2

This is a serial data output pin of serial interface UART2.

(h) SDAT1

This is a serial data 1/O pin of serial interface for simplified I°C.

(i) scL11

This is a serial clock 1/O pin of serial interface for simplified 1°C.

() INTPR2

This is the external interrupt request input pin for which the valid edge for UART2 (rising edge, falling edge, or
both rising and falling edges) can be specified.

Cautions 1. The shaded pins are provided at two ports. Select either port by using the corresponding
register.
2. The function of the P40/TOOLO pin varies as described in (a) to (c) below.
In the case of (b) or (c), make the specified connection.
(a) In normal operation mode and when on-chip debugging is disabled (OCDENSET = 0) by
an option byte (000C3H)
=> Use this pin as a port pin (P40).
(b)In normal operation mode and when on-chip debugging is enabled (OCDENSET = 1) by
an option byte (000C3H)
=> Connect this pin to EVbbo or EVop1 via an external resistor, and always input a high
level to the pin before reset release.
(c) When on-chip debug function is used, or in write mode of flash memory programmer
=> Use this pin as TOOLO.
Directly connect this pin to the on-chip debug emulator or a flash memory
programmer, or pull it up by connecting it to EVooo or EVpp1 via an external resistor.
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2.2.5 P50 to P57 (port 5)

P50 to P57 function as an 1/O port.

status output.

These pins also function as external interrupt request input, timer 1/0, and STOP

78KOR/HC3 78KOR/HE3 78KOR/HF3 78KOR/HG3
(«PD78F10yy) («PD78F10yy) («PD78F10yy) (uPD78F10yy)
yy=311t035 yy = 36 to 40 yy =41 to 45 yy = 46 to 50
P50/INTP3/TI20/ - J d J
TO20
P51/TI21/TO21 -
P52/TI22/STOPST/ - d J
TO22
P53/TI123/T023 - J v J
P54/TI11/TO11 - - d J
P55/TI13/TO13 - - «/ S
P56/TI15/TO15 - - v \
P57/TI17/TO17 - - «/ \

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
Remark +: Mounted, —: Not mounted
The following operation modes can be specified in 1-bit units.
(1) Port mode
P50 to P57 function as an I/O port. P50 to P57 can be set to input or output port in 1-bit units using port mode

register 5 (PM5). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 5 (PU5).

(2) Control mode
P50 to P57 function as external interrupt request input, timer 1/0, and STOP status output.

(a) INTP3
This is the external interrupt request input pin for which the valid edge (rising edge, falling edge, or both rising
and falling edges) can be specified.

(b) TI11, TI13, TI15, TI17, TI20 to TI23
These are the pins for inputting an external count clock/capture trigger to 16-bit timers 11, 13, 15, 17, and 20 to

23.

(c) TO11, TO13, TO15, TO17, TO20 to TO23
These are the timer output pins of 16-bit timers 11, 13, 15, 17, and 20 to 23.

(d) STOPST
This is a STOP status output pin.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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2.2.6 P60 to P67 (port 6)
P60 to P67 function as an 1/O port. P60 to P67 pins also function as serial interface data 1/O, clock I/O, chip select

input, and timer I/O.

Input to the P60, P61 and P63 pins can be specified through a normal input buffer or a TTL input buffer in 1-bit units,

using port input mode register 6 (PIM6).

78KOR/HC3 78KOR/HE3 78KOR/HF3 78KOR/HG3

(uPD78F10yy) (uPD78F10yy) (uPD78F10yy) (uPD78F10yy)

yy=311035 yy = 36 to 40 yy =411t0 45 yy =46 to 50
P60/SCK00/SCL11 V J J J
P61/SI00/SDA11 x/ J J J
P62/S000 V J J J
P63/SS100 N N N N
P64/TI14/TO14 - - J J
P65/TI16/TO16 - - J J
P66/T100/TO00 - - J J
P67/T102/T002 - - J J

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark +: Mounted, —: Not mounted

The following operation modes can be specified in 1-bit units.

(1) Port mode

P60 to P67 function as an I/O port. P60 to P67 can be set to input port or output port in 1-bit units using port mode
register 6 (PM6). P60 to P67, use of an on-chip pull-up resistor can be specified by pull-up resistor option register 6

(PUSB).

Output of P60 to P63 is N-ch open-drain output (6 V tolerance).

(2) Control mode

P60 to P67 function as serial interface data I/O, clock 1/O, chip select input, and timer 1/O.
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(a) TIOO, TI02, TI14, TI16
These are the pins for inputting an external count clock/capture trigger to 16-bit timers 00, 02, 14, and 16.

(b) TOO00, TO02, TO14, TO16
These are the timer output pins of 16-bit timers 00, 02, 14, and 16.

(c) SCK00
This is a serial clock 1/O pin of serial interface CSI00.

(d) Sloo
This is a serial data input pin of serial interface CSI00.

(e) SO00
This is a serial data output pin of serial interface CSI00.

(f) Ssloo
This is a chip select input pin of serial interface CSI00.

(g) SDA11
This is a serial data 1/O pin of serial interface for simplified I°C.

(h) SCL11
This is a serial clock 1/O pin of serial interface for simplified 1°C.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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2.2.7 P70 to P77 (port 7)
P70 to P77 function as an I/O port. These pins also function as external interrupt request input, key interrupt input,

CAN data I/O, serial interface data /O, clock I/O, timer 1/O, and low-voltage detection flag output.

Input to the P73, P75 to P77 pins can be specified through a normal input buffer or a TTL input buffer in 1-bit units,

using port input mode register 7 (PIM7).

Output from the P72, P74, and P76 pins can be specified as normal CMOS output or N-ch open-drain output (Vop
tolerance) in 1-bit units, using port output mode register 7 (POM7).

78KOR/HC3 78KOR/HE3 78KOR/HF3 78KOR/HG3
(uPD78F10yy) (uPD78F10yy) (uPD78F10yy) (uPD78F10yy)
yy=311035 yy = 36 to 40 yy =411t0 45 yy =46 to 50
P70/INTP5/KRO0/ N v \ \
TI15/TO15/LVIOUT
P71/INTP6/KR1/ N N v N
TI17/TO17
P72/KR2/CTxD/ N v \ \
LTxD1
P73/KR3/CRxD/ N S N \
LRxD1/INTPLR1
P74/KR4/S001 - v v v
P75/KR5/S101 - \ v \
P76/KR6/SCKO1 - S N \
P77/KR7/SSI01 - v v v

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark +: Mounted, —: Not mounted

The following operation modes can be specified in 1-bit units.

(1) Port mode

P70 to P77 function as an I/O port. P70 to P77 can be set to input or output port in 1-bit units using port mode

register 7 (PM7). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 7 (PU7).

(2) Control mode

P70 to P77 function as external interrupt request input, key interrupt input, CAN data I/O, serial interface data /O,

clock I/0, timer 1/0, and low-voltage detection flag output.
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(a)

(b)

(c)

(d)

(e)

®

(@

(h)

@

(k)

U}

INTPS, INTP6

These are the external interrupt request input pins for which the valid edge (rising edge, falling edge, or both

rising and falling edges) can be specified.

KRO to KR7
These are the key interrupt input pins

CRxD
This is a serial data input pin of CAN.

CTxD
This is a serial data output pin of CAN.

LRxD1
This is a serial data input pin of serial interface LIN-UART1.

LTxD1

This is a serial data output pin of serial interface LIN-UART1.

INTPLR1

This is a external interrupt request input pin for which the valid edge for LIN-UART1 (rising edge, falling edge, or

both rising and falling edges) can be specified.

SCKO1
This is a serial clock 1/0O pin of serial interface CSI01.

Slo1
This is a serial data input pin of serial interface CSIO1.

SOoo1
This is a serial data output pin of serial interface CSIO1.

SSio1

This is a chip select input pin of serial interface CSI01.

TI15, TI7

These are the pins for inputting an external count clock/capture trigger to 16-bit timers 15 and 17.

(m) TO15, TO17

(n)

These are the timer output pins of 16-bit timers 15 and 17.

LVIOUT
This is a low-voltage detection flag output pin.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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2.2.8 P80 to P87 (port 8)
P80 to P87 function as an I/O port. These pins also function as A/D converter analog input.

78KOR/HC3
(uPD78F10yy)

78KOR/HE3
(PD78F10yy)

78KOR/HF3
(PD78F10yy)

78KOR/HG3
(uPD78F10yy)

yy=311035

yy = 36 to 40

yy =411045

yy =46 to 50

P80/ANIOO

P81/ANIO1

P82/ANI02

P83/ANIO3

P84/ANI04

P85/ANI05

P86/ANIO6

P87/ANIO7

P [ - = = - .

Remark : Mounted

The following operation modes can be specified in 1-bit units.

(1) Port mode

P80 to P87 function as an I/O port. P80 to P87 can be set to input or output port in 1-bit units using port mode

register 8 (PM8).

(2) Control mode

P80 to P87 function as A/D converter analog input pins (ANIOO to ANIO7). When using these pins as analog input

pins, see 10.6 (6) ANI00/P80 to ANI07/P87 and ANI08/P90 to ANI15/P97 and ANI16/P100 to ANI23/P107.

Caution ANIO0/P80 to ANIO7/P87 are set in the digital input (general-purpose port) mode after release of

reset.
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2.2.9 P90 to P97 (port 9)
P90 to P97 function as an 1/O port. These pins also function as A/D converter analog input.

78KOR/HC3 78KOR/HES3 78KOR/HF3 78KOR/HG3

(uPD78F10yy) (uPD78F10yy) (uPD78F10yy) (uPD78F10yy)

yy=311035 yy = 36 to 40 yy =411t0 45 yy =46 to 50
P90/ANI08 \ \ \ J
P91/ANI09 J J \ J
P92/ANI10 \ \ v <
P93/ANI11 - J \ J
P94/ANI12 - \ v \
P95/ANI13 - J \ J
P96/ANI14 - J \ J
P97/ANI15 - - v <

Remark +: Mounted, —: Not mounted

The following operation modes can be specified in 1-bit units.

(1) Port mode

P90 to P97 function as an I/O port. P90 to P97 can be set to input or output port in 1-bit units using port mode

register 9 (PM9).

(2) Control mode

P90 to P97 function as A/D converter analog input pins (ANIO8 to ANI15). When using these pins as analog input

pins, see 10.6 (6) ANI00/P80 to ANI07/P87 and ANI08/P90 to ANI15/P97 and ANI16/P100 to ANI23/P107.

Caution ANIO8/P90 to ANI15/P97 are set in the digital input (general-purpose port) mode after release of

reset.
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2.2.10 P100 to P107 (port 10)

P100 to P107 function as an 1/O port. These pins also function as A/D converter analog input.

78KOR/HC3 78KOR/HES3 78KOR/HF3 78KOR/HG3

(uPD78F10yy) (uPD78F10yy) (uPD78F10yy) (uPD78F10yy)

yy=311035 yy = 36 to 40 yy =411t0 45 yy =46 to 50
P100/ANI16 - - - <
P101/ANI17 - - - J
P102/ANI18 - - - <
P103/ANI19 - - - J
P104/ANI20 - - - \
P105/ANI21 - - - J
P106/ANI22 - - - J
P107/ANI23 - - - <

Remark +: Mounted, —: Not mounted

The following operation modes can be specified in 1-bit units.

(1) Port mode

P100 to P107 function as an I/O port. P100 to P107 can be set to input or output port in 1-bit units using port mode
register 10 (PM10).

(2) Control mode

P100 to P107 function as A/D converter analog input pins (ANI16 to ANI23). When using these pins as analog input

pins, see 10.6 (6) ANI00/P80 to ANI07/P87 and ANI08/P90 to ANI15/P97 and ANI16/P100 to ANI23/P107.

Caution ANI16/P100 to ANI23/P107 are set in the digital input (general-purpose port) mode after release of

reset.
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2.2.11 P120 to P127 (port 12)

P120 and P125 toP127 function as a 4-bit 1/O port. P121 to P124 function as a 4-bit input port. These pins also
function as external interrupt request input, potential input for external low-voltage detection, connecting resonator for
main system clock, external clock input for main system clock, external clock input for subclock, external trigger input for
A/D converter, and timer 1/O.

78KOR/HC3 78KOR/HE3 78KOR/HF3 78KOR/HG3
(uPD78F10yy) (uPD78F10yy) (uPD78F10yy) (uPD78F10yy)
yy=311035 yy = 36 to 40 yy =411t0 45 yy =46 to 50
P120/INTPO/EXLVI/ J J Note Note
TH1/TO11
P121/X1 J J \ J
P122/X2/EXCLK \ \ v <
P123 J J \ J
P124/EXCLKS J J V J
P125/INTP1/ N \ N J
ADTRG/TIO3/TO03
P126/T101/TO01 - - \ J
P127/TI03/TO03 - - - J

Note TI11, TO11 pins are not mounted. Port functions other than TI11 and TO11 as well as shared functions are

provided.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark +: Mounted, —: Not mounted

The following operation modes can be specified in 1-bit units.

(1) Port mode

P120 and P125 to P127 function as a 4-bit I/0 port. P120 and P125 to P127 can be set to input or output port using
port mode register 12 (PM12). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register

12 (PU12).

P121 to P124 function as a 4-bit input port.

(2) Control mode

P120 to P127 function as external interrupt request input, potential input for external low-voltage detection, connecting

resonator for main system clock, external clock input for main system clock, external clock input for subclock, external
trigger input for A/D converter, and timer 1/O.

(a) INTPO, INTP1

These are the external interrupt request input pins for which the valid edge (rising edge, falling edge, or both
rising and falling edges) can be specified.

(b) EXLVI

This is a potential input pin for external low-voltage detection.

(c) X1, X2

These are the pins for connecting a resonator for main system clock.
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(d) EXCLK

This is an external clock input pin for main system clock.

(e) EXCLKS

This is an external clock input pin for subclock.

() ADTRG

This is an external trigger input pin for A/D converter

(@

(h)

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Tlo1, TI03, TI11

These are the pins for inputting an external count clock/capture trigger to 16-bit timer 01, 03, and 11.

TOO01, TO03, TO11

These are the timer output pins from 16-bit timer 01, 03, and 11.

2.2.12 P130 (port 13)

P130 functions as a 1-bit output port.

78KOR/HC3 78KOR/HE3 78KOR/HF3 78KOR/HG3
(4PD78F10yy) (4PD78F10yy) (4PD78F10yy) (4PD78F10yy)
yy =311t0 35 yy = 36 to 40 yy = 411to 45 yy = 46 to 50
P130/RESOUT \ \ v \
Remarks 1. When the device is reset, P130 outputs a low level.
2. : Mounted, —: Not mounted
(1) Port mode
P130 functions as a 1-bit output port.
(2) Control mode
P130 functions as reset output.
(a) RESOUT
This is a pin for reset output.
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2.2.13 P140 (port 14)

P140 functions as an I/O port. P140 pin also functions as clock output.

78KOR/HC3 78KOR/HE3 78KOR/HF3 78KOR/HGS3
(«PD78F10yy) («PD78F10yy) («PD78F10yy) («PD78F10yy)
yy=311035 yy = 36 to 40 yy =411t0 45 yy =46 to 50
P140/PCL J V \ N

Remarks 1. When the device is reset, P140 outputs a low level.

2. : Mounted, —: Not mounted

The following operation modes can be specified in 1-bit units.

(1) Port mode

P140 functions as an I/O port. P140 can be set to input or output port in 1-bit unit using port mode register 14 (PM14).

Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 14 (PU14).

(2) Control mode

P140 functions as clock output.

(a) PCL

This is a clock output pin.
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2.2.14 P150 to P157 (port 15)

P150 to P157 function as an I/O port. These pins also function as serial interface data I/O, clock I/O, and timer I/O.

78KOR/HC3 78KOR/HES3 78KOR/HF3 78KOR/HG3

(uPD78F10yy) (uPD78F10yy) (uPD78F10yy) (uPD78F10yy)

yy=311035 yy = 36 to 40 yy =411t0 45 yy =46 to 50
P150 - - - \
P151/SO11 - - - J
P152/S111 - - - \
P153/SCK11 - - - J
P154/TI24/T024 - - - S
P155/T125/T025 - - - \
P156/T126/TO26 - - - J
P157/TI27/TO27 - - - <

Remark +: Mounted, —: Not mounted
The following operation modes can be specified in 1-bit units.

(1) Port mode
P150 to P157 function as an I/O port. P150 to P157 can be set to input or output port in 1-bit units using port mode
register 15 (PM15).

(2) Control mode
P150 to P157 function as serial interface data I/O, clock I/O, and timer I/O.

(a) SCK11
This is a serial clock I/O pin of serial interface CSI11.

(b) SI11
This is a serial data input pin of serial interface CSI11.

(c) So11
This is a serial data output pin of serial interface CSI11.

(d) Ti24 to TI27
These are the pins for inputting an external count clock/capture trigger to 16-bit timers 24 to 27.

(e) TO24to TO27
These are the timer output pins of 16-bit timers 24 to 27.

2.2.15 AVRer

This is the A/D converter reference voltage input pin and the positive power supply pin of P80 to P87, P90 to P97, P100
to P107, and A/D converter.

When all pins of ports 8 to 10 are used as the analog port pins, make the potential of AVrer be such that 2.7 V < AVrer
< Vop. When one or more of the pins of ports 8 to 10 are used as the digital port pins or when the A/D converter is not
used, make AVrer the same potential as EVop, EVboo, EVbb1, or Vbb.
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2.2.16 AVss

This is the ground potential pin of A/D converter, P80 to P87, P90 to P97, and P100 to P107.

converter is not used, always use this pin with the same potential as EVss, EVsso, EVss1, and Vss.

2.2.17 RESET
This is the active-low system reset input pin.
When the external reset pin is not used, connect this pin directly or via a resistor to EVop
When the external reset pin is used, design the circuit based on Vob.

Note

Note EVooo and EVob1 in the 78KOR/HGS3.

2.2.18 REGC

Even when the A/D

This is the pin for connecting regulator output (2.5 V) stabilization capacitance for internal operation. Connect this pin

<R> to Vss via a capacitor (0.47 to 1 uF ).
Also, use a capacitor with good characteristics, since it is used to stabilize internal voltage.

X "f REGC
1
1
1
1
1
1
1

Caution Keep the wiring length as short as possible for the broken-line part in the above figure.

2.2.19 Vob, EVop, EVbbo, EVDD1

Vop is the positive power supply pin for P121 to P124 and pins other than ports (excluding the RESET and FLMDO

pins).

EVop, EVppo, and EVbb1 are the positive power supply pins for ports other than P80 to P87, P90 to P97, P100 to P107,

and P121 to P124 as well as for the RESET and FLMDO pins.

78KOR/HC3 78KOR/HE3 78KOR/HF3 78KOR/HG3
(«uPD78F10yy) («PD78F10yy) (uPD78F10yy) (uPD78F10yy)
yy=311t035 yy = 36 to 40 yy =411045 yy = 46 to 50
Voo \ \/ v \
EVop \ S v -
EVopo - - -
EVob1 - - -
Remark +: Mounted, —: Not mounted
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2.2.20 Vss, EVss, EVsso, EVss1
Vss is the ground potential pin for P121 to P124 and pins other than ports (excluding the RESET and FLMDO pins).
EVss, EVsso, and EVss1 are the ground potential pins for ports other than P80 to P87, P90 to P97, P100 to P107, and
P121 to P124 as well as for the RESET and FLMDO pins.

78KOR/HC3 78KOR/HE3 78KOR/HF3 78KOR/HG3
(«PD78F10yy) («PD78F10yy) («PD78F10yy) («PD78F10yy)
yy =311t0 35 yy = 36 to 40 yy =41 to 45 yy =46 to 50
Vss \ \ v \
EVss \ \ y -
EVsso - - -
EVsst - - -

Remark +V: Mounted, —: Not mounted

2.2.21 FLMDO
This is a pin for setting flash memory programming mode.
Perform either of the following processing.

(a) In normal operation mode

It is recommended to leave this pin open during normal operation.

The FLMDO pin must always be kept at the Vss level before reset release but does not have to be pulled down
externally because it is internally pulled down by reset. However, pulling it down must be kept selected (i.e.,
FLMDPUP = “0”, default value) by using bit 7 (FLMDPUP) of the background event control register (BECTL) (see

<R> 24.2 (2) Back ground event control register). To pull it down externally, use a resistor of 100 kQ or more.

Self programming and the rewriting of flash memory with the programmer can be prohibited using hardware, by
directly connecting this pin to the Vss pin.

(b) In self programming mode
It is recommended to leave this pin open when using the self programming function. To pull it down externally,
<R> use a resistor of 100 kQ or more.
In the self programming mode, the setting is switched to pull up in the self programming library.

(c) In flash memory programming mode
Directly connect this pin to a flash memory programmer when data is written by the flash memory programmer.
This supplies a writing voltage of the Vob level to the FLMDO pin.
The FLMDO pin does not have to be pulled down externally because it is internally pulled down by reset. To pull
<R> it down externally, use a resistor of 100 kQ or more.
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2.3 Pin I/O Circuits and Recommended Connection of Unused Pins
Table 2-3 shows the types of pin I/O circuits and the recommended connections of unused pins.

Remark The pins mounted depend on the product. See 1.4 Ordering Information (Top View) and 2.1 Pin
Function List.

Table 2-3. Connection of Unused Pins (1/4)

Pin Name 1/0O Circuit Type 110 Recommended Connection of Unused Pins
POO/INTP7/T105/TO05 8-R I/0 Input:  Independently connect to EVoo, EVooo,
PO1/TI04/TO04 EVob1, EVss, EVsso, or EVsst1 via a resistor.

Output: Leave open.
P02/T106/TO06
P03
P10/T100/SCK10/ 8-T
TOO00/LTxD1/CTxD
P11/T102/S110/LRxD1/CRxD/ | 8-R
INTPLR1/TO02
P12/INTP3/T116/SO10/TO16 | 8-T
P13/T104/LTxD0/TO04 8-R
P14/T106/LRxDO/INTPLRO/
TOO06

P15/TI10/S000/TO10
P16/T112/S100/TO12
P17/TI14/SCK00/TO14
P30/INTP2/SSI00/TI01/TO01 | 8-T

P31/INTP2/TI11/STOPST/ 8-R
TO11

P32/INTP4/TI13/TO13

P40/TOOLO/TI05/TO05 <When on-chip debugging is enabled>
Pull this pin up (pulling it down is prohibited).
Note

Recommended pull-up 10 kQ™".
<When on-chip debugging is disabled>

Input:  Independently connect to EVob, EVooo,
EVob1, EVss, EVsso, or EVsst1 via a resistor.
Output: Leave open.

P41/TOOL1/T107/TO07 Input:  Independently connect to EVop, EVooo,
EVob1, EVss, EVsso, or EVss1 via a resistor.
Output: Leave open.

P42/TxD2/SCL20 5-AR Input:  Independently connect to EVoo, EVooo,
P43/RxD2/SDA20/INTPR2 EVob1, EVss, EVsso, or EVss1 via a resistor.
Output: Leave open.

<When N-ch open-drain>
Set the port output latch to 0 and leave open with low
level output.

Note In case on-chip debugging is enabled the external pull-up resistor is mandatory to ensure a proper
operation of the device when the QB-MINI2 is not connected.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding
register.
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Table 2-3. Connection of Unused Pins (2/4)

Pin Name 1/0 Circuit Type 110 Recommended Connection of Unused Pins
P44/T107/TO07 8-R I/0 Input:  Independently connect to EVoo, EVooo,
P45/TIH0/TO10 EVob1, EVss, EVsso, or EVss1 via a resistor.

Output: Leave open.

P46/TI12/TO12

P47/INTP8

P50/INTP3/T120/TO20

P51/TI121/TO21

P52/T122/STOPST/TO22

P53/T123/TO23

P54/TI11/TO11

P55/TIH3/TO13

P56/TI15/TO15

P57/TH7/TO17

P60/SCK00/SCL11 13-AK Input:  Independently connect to EVopb, EVooo,

P61/SI100/SDA11 EVob1, EVss, EVsso, or EVss1 via a resistor,

P62/80 13AL or connect directly to EVss, EVsso, or EVss1.

6 00 3 Output: Leave these pins open by setting the port

P63/5S100 13-AK output latches to 0 and outputting low
levels, or independently connect them to
EVooo, EVbp1, EVsso, or EVssi via a resistor
by setting the port output latches to 1.

P64/T114/TO14 8-R Input:  Independently connect to EVop, EVooo,

P65/TI16/TO16 EVob1, EVss, EVsso, or EVsst1 via a resistor.

Qutput: Leave open.
P66/T100/TO00
P67/T102/TO02

P70/INTP5/KRO/TI15/TO15/
LVIOUT

P71/INTP6/KR1/TIH7/TO17

P72/KR2/CTxD/LTxD1

5-AR Input:  Independently connect to EVoo, EVooo,
EVob1, EVss, EVsso, or EVss1 via a resistor.
Output: Leave open.

<When N-ch open-drain>

Set the port output latch to 0 and leave open with low
level output.

P73/KR3/CRxD/LRxD1/
INTPLR1

5-AN Input:  Independently connect to EVoo, EVooo,
EVob1, EVss, EVsso, or EVss1 via a resistor.
Output: Leave open.

Caution The shaded pins are provided at two ports.

register.

Select either port by using the corresponding
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Table 2-3. Connection of Unused Pins (3/4)

Pin Name 1/0 Circuit Type /0 Recommended Connection of Unused Pins

P74/KR4/S0O01 5-AZ I/0 Input:  Independently connect to EVoo, EVooo,
EVob1, EVss, EVsso, or EVsst1 via a resistor.
Output: Leave open.

<When N-ch open-drain>

Set the port output latch to 0 and leave open with low
level output.

P75/KR5/SI01 5-AN Input:  Independently connect to EVob, EVooo,
EVob1, EVss, EVsso, or EVsst1 via a resistor.
Output: Leave open.

P76/KR6/SCKO01 5-AY Input:  Independently connect to EVoo, EVooo,
EVob1, EVss, EVsso, or EVss1 via a resistor.
Output: Leave open.

<When N-ch open-drain>
Set the port output latch to 0 and leave open with low
level output.

P77/KR7/SSI01 5-AN Input:  Independently connect to EVob, EVooo,
EVob1, EVss, EVsso, or EVss1 via a resistor.
Output: Leave open.

P80/ANIOO to P87/ANIO7"*" | 11-G Input:  Independently connect to AVrer or AVss via
a resistor.
Output: Leave open.

P90/ANI08 to P97/ANI15"""
P100/ANI16 to P107/ANI23"""

P120/INTPO/EXLVI/TI11/ 8-R Input:  Independently connect to EVob, EVooo,

TO11 EVoo1, EVss, EVsso, or EVss1 via a resistor.
Output: Leave open.

P121/X1%"*? 37-E Input Independently connect to Voo or Vss via a resistor.

P122/X2/EXCLK""?

p123"* 2-H

P124/EXCLKS""? 37-F

P125/INTP1/ADTRG/TI08/ 8-R I/0 Input:  Independently connect to AVrer or AVss via

TOO03 a resistor.

P126/TI01/TO01 Output: Leave open.

P127/T103/TO03

Notes 1. P80/ANIOO to P87/ANIO7, P90/ANIO8 to P97/ANI15, and P100/ANI16 to P107/ANI23 are set in the
digital input port mode after release of reset.
2. Use recommended connection above in input port mode (see Figure 5-3 Format of Clock
Operation Mode Control Register (CMC)) when these pins are not used.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding
register.
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Table 2-3. Connection of Unused Pins (4/4)
Pin Name 1/0 Circuit Type /0 Recommended Connection of Unused Pins
P130/RESOUT 3-C Output Leave open.
P140/PCL 8-T I/0 Input:  Independently connect to EVoo, EVooo,
P150 8-R EVop1, EVss, EVsso, or EVss1 via a resistor.
Qutput: Leave open.
P151/SO11
P152/SI11
P153/SCK11
P154/T124/TO24
P155/T125/TO25
P156/T126/TO26
P157/T127/TO27
AVRer - - <When one or more of P80 to P87 and P90 to P97
and P100 to P107 are set as a digital port>
Make this pin the same potential as EVoo, EVopo,
EVob1, or Vob.
<When all of P80 to P87 and P90 to P97 and P100 to
P107 are set as analog ports>
Make this pin to have a potential where 2.7 V < AVrer
< Voo.
<R> In addition, when the following conditions are fulfilled,
it is possible to reduce current consumption current
during AVeRer =0 V.
e |t is ADCS=0 and ADCE=0.
» Positive supply voltage should not be applied to all
the analog ports (ANIO-ANI23).
» Positive supply voltage should not be applied to all
the digital ports (P80-P87, P90-P97, P100-P107).
o All the digital ports (P80-P87, P90-P97, P100-P107)
have not carried out "H" output.
AVss - - Make this pin the same potential as the EVss, EVsso,
EVssi, or Vss.
FLMDO 2-W - Leave open or connect to Vss via a resistor of 100 kQ
or more.
RESET 2 Input Connect directly to Vop or via a resistor.
<R> REGC - - Connect to Vss via capacitor (0.47 to 1 uF).

Caution The shaded pins are provided at two ports. Select either port by using the corresponding
register.

RO1UHO0260EJ0300 Rev.3.00

84
Sep 25, 2013 RENESAS



78KOR/Hx3

CHAPTER 2 PIN FUNCTIONS

Figure 2-1. Pin I/O Circuit List (1/3)

Type 2

Type 3-C

Schmitt-triggered input with hysteresis characteristics

EVDD
4| —® P-ch
IN -
data 4|>©—' ouT
Schmitt-triggered input with hysteresis characteristics 4| ~— N-ch
E\@U
Type 2-H Type 5-AN
pull-up
enable Do P-ch
data :D_|
—O IN
- ﬂ o IN/OUT
output
disable
input
enable
CMOS
I
TTL
input
characteristic
Type 2-W Type 5-AR
EVDbD
L EVDD
P-ch ~eat— —o<]7 pull-bL:p |
enable pullup
enable {>O } P-ch
EVDD
Neh oo CMOS/N-ch OD
IN/OUT
T/7 Evss output «—N-ch
disable
IN . } Jij

g ﬂ EVss
input

enable

Remark When using the 78KOR/HG3, read EVop as EVbpo and EVop1, and EVss as EVsso and EVss1.
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Figure 2-1. Pin I/O Circuit List (2/3)

Type 5-AY Type 8-R
EVoo
pull-up |
enable Do = P-ch BV
EVoo DD
data P-ch
output —{ oullup
disable ullu |
output Y ) =—N-ch enable {>O | P-ch
characteristic
EVss EVDD
t—+4-0 IN/OUT
Y EVoo
[P daa o[ [ e
IN/OUT
<~—N-ch
output N-ch
EVss disable
EVss
o@
input
characteristic
Type 5-AZ Type 8-T
EVoo
g EVoo
pull-up |
enable Do |- P-ch pull-up |
enable o = P-ch
EVoo
data —{ p—{[=P-ch data
output output
disable ; —
disabl
output ) =—N-ch output sable
characteristic characteristic
EVss
Vo O IN/OUT IN/OUT
—1{ o{f=P-ch
=—N-ch
EVss
(7]
input
enable
Remark When using the 78KOR/HG3, read EVop as EVppo and EVop1, and EVss as EVsso and EVss1.
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Figure 2-1. Pin I/O Circuit List (3/3)

Type 11-G Type 37-E
AVReF Clock input “
enable
»——O INOUT <—C®_‘ O X2
Output N-ch input
disable enable amp &
enable L
J_ AVss <| |>
P-ch ~
Comparator = -
¢ ' s .08
o =5
T N-ch
Series resistor string voltage % J
D nput
Input enable enable
Type 13-AK Type 37-F
EVop
pull-up |
enable > [ P-ch
data Clock input “
o IN/OUT ;]put—@—\
output =) So-{[~-N-ch enable
disable
EVss <—@_‘ OIN
CMOS input
T enable
I
TTL
input
characteristic

Type 13-AL
EVop

pull-up |
enable >0 | P-ch
data
+O IN/OUT
output N-ch
disable

EVss
A—i—‘
i put

disable

Remark When using the 78KOR/HG3, read EVpp as EVppo and EVop1, and EVss as EVsso and EVss1.
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CHAPTER 3 CPU ARCHITECTURE

3.1 Memory Space
Products in the 78 KOR/Hx3 can access a 1 MB memory space. Figures 3-1 to 3-5 show the memory maps.

Figure 3-1. Memory Map (+.PD78F1031, 78F1036, 78F1041, 78F1046)

FFFFFH OFFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 32 bytes
FFEDFH
RANMNote 1 o0~ Program area -
4 KB
FEFOOH
FEEFFH
£ Mirror L
T 55.75 KB T —
F1000H 03FFFH
FOFFFH 020CEH
Reserved 020CDH
FO800H On-chip debug security
FO7FFH ID setting areaN°te?
Foro0d Y TTP o 020C4H 10 bytes
E 8 2 (F) g H ,,,,,,,,,,,,,, ANarea 020C3H Option byte area°te2
Special function register (2nd SFR) 020COH 4 bytes
F0000H 2 KB 020BFH Boot cluster 1
EFFFFH CALLT table area
£ L 64 bytes
ot Reserved o 02080H
Data memory Egggg: 0207FH
space Data flash memory
16 KB Vector table area
E9800H 128 bytes
E97FFH
02000H
01FFFH
= Program area =
3= Reserved ot
000CEH
000CDH On-chip debug security
ID setting areaN°te?
000C4H 10 bytes
10000H 000C3H Option byte areal°te2 Note 3
Boot clust
OFFFFH 000COH 4 bytes oot eluster©
000BFH
CALLT table area
64 bytes
00080H
Program A4 Code flash memory A4 0007FH
memory ot 64 KB ~
space
Vector table area
128 bytes
: 00000H 00000H

Notes 1. Instructions can be executed from the RAM area excluding the general-purpose register area.
2. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security
IDs to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the
on-chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
3. Writing boot cluster 0 can be prohibited depending on the setting of security (see 24.9 Security Setting).
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Figure 3-2. Memory Map (:PD78F1032, 78F1037, 78F1042, 78F1047)

FFFFFH 17FFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 82 bytes
FFEDFH
RAMNete 1 = Program area =
6 KB
FE700H
FE6FFH
g Mirror
T 53.75 KB
E1000H 03FFFH
FOFFFH 020CEH
Reserved 020CDH
FO800H On-chip debug security
FO7TFFH ID setting areal°te2
E OO e 020C4H 10 bytes
FO500H __________"_(?A_l\l__a_r?_a ____________ 020C3H Option byte areaN°te2
FO4FFH Special function register (2nd SFR) 020COH 4 bytes
F0000H 2 KB 020BFH Boot cluster 1
EFFREH CALLT table area
M 64 bytes
=~ Reserved 02080H
Data memory ED8OOH 0207FH
ED7FFH
space Data flash memory
16 KB Vector table area
E9800H 128 bytes
E97FFH
02000H
01FFFH 1
L Reserved -l Program area -
000CEH
000CDH On-chip debug security
ID setting arealoe2
(8000H 000C4H 10 bytes
TEFFH 000C3H Option byte areaN°te? Boot cluster gNete 3
000COH 4 bytes
000BFH
CALLT table area
64 bytes
Program p0080H
mer%]ory A Code flash memory 0007FH
space 96 KB
Vector table area
128 bytes
! 00000H 00000H Y

Notes 1. Instructions can be executed from the RAM area excluding the general-purpose register area.
2. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security
IDs to 000C4H to 000CDH.

When boot swap is used:

Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the

on-chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
3. Writing boot cluster 0 can be prohibited depending on the setting of security (see 24.9 Security Setting).
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Figure 3-3. Memory Map (:PD78F1033, 78F1038, 78F1043, 78F1048)

FFFFFH TFFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 32 bytes
FFEDFH
RAMNote = Program area -
8 KB
FDFOOH
FDEFFH
L Mirror
T 51.75 KB
E1000H 03FFFH
FOFFFH 020CEH
Reserved 020CDH
FO800H On-chip debug security
FO7TFFH ID setting areal°te2
E OO e 020C4H 10 bytes
FO500H __________"_(?A_l\l__a_r?_a ____________ 020C3H Option byte areaN°te2
FO4FFH Special function register (2nd SFR) 020COH 4 bytes
F0000H 2KB 020BFH Boot cluster 1
EFFREH CALLT table area
M 64 bytes
=~ Reserved 02080H
Data memory ED8OOH 0207FH
ED7FFH
space Data flash memory
16 KB Vector table area
E9800H 128 bytes
E97FFH
02000H
01FFFH 1
= Reserved - Program area -
000CEH
000CDH On-chip debug security
90000H ID setting arealoe2
TFFFFH 000C4H 10 bytes
000C3H Option byte areaN°'e? Boot cluster gNete 3
000COH 4 bytes
000BFH
CALLT table area
b 64 bytes
rogram A Code flash memory 00080H
memory it 128KB 0007FH
space
Vector table area
128 bytes
! 00000H 00000H Y

Notes 1. Instructions can be executed from the RAM area excluding the general-purpose register area.
2. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security
IDs to 000C4H to 000CDH.

When boot swap is used:

Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the

on-chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
3. Writing boot cluster 0 can be prohibited depending on the setting of security (see 24.9 Security Setting).
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Figure 3-4. Memory Map (:PD78F1034, 78F1039, 78F1044, 78F1049)

FFFFFH 2FFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 82 bytes
FFEDFH
RAMNote = Program area -
12 KB
FCFOOH
FCEFFH
L Mirror
T 47.75 KB
E1000H 03FFFH
FOFFFH 020CEH
Reserved 020CDH
FO800H On-chip debug security
FO7TFFH ID setting areal°te2
E OO e 020C4H 10 bytes
FO500H _____________C_/:\[\l_?f?? ____________ 020C3H Option byte areaN°te2
FO4FFH Special function register (2nd SFR) 020COH 4 bytes
F0000H 2KB 020BFH Boot cluster 1
EFFREH CALLT table area
M 64 bytes
=~ Reserved 02080H
Data memory ED8OOH 0207FH
ED7FFH
space Data flash memory
16 KB Vector table area
E9800H 128 bytes
E97FFH
02000H
01FFFH 1
= Reserved - Program area -
000CEH
000CDH On-chip debug security
30000H ID setting arealoe2
2FFFFH 000C4H 10 bytes
000C3H Option byte areaN°'e? Boot cluster gNete 3
000COH 4 bytes
000BFH
CALLT table area
b 64 bytes
rogram A Code flash memory 00080H
memory it 192 KB 0007FH
space
Vector table area
128 bytes
! 00000H 00000H Y

Notes 1. Instructions can be executed from the RAM area excluding the general-purpose register area.
2. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security
IDs to 000C4H to 000CDH.

When boot swap is used:

Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the

on-chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
3. Writing boot cluster 0 can be prohibited depending on the setting of security (see 24.9 Security Setting).
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Figure 3-5. Memory Map (:PD78F1035, 78F1040, 78F1045, 78F1050)

FFFFFH SFFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 82 bytes
FFEDFH
= Program area -
RAMNo!e1
16 KB
FBFOOH
FBEFFH[ Mirror
F1000H—— 43.75 KB 03FFFH
FOFFFH 020CEH
Reserved 020CDH
FO800H On-chip debug security
FO7TFFH ID setting areal°te2
Fo700f PP 020C4H 10 bytes
FOS00H|.___ ...~ AN area . 020C3H Option byte areaN°te2
FO4FFH Special function register (2nd SFR) 020COH 4 bytes
FOOOOH 2KB 020BFH Boot cluster 1
EFFREH CALLT table area
M 64 bytes
=~ Reserved 02080H
Data memory ED8OOH 0207FH
ED7FFH
space Data flash memory
16 KB Vector table area
E9800H 128 bytes
E97FFH
02000H
01FFFH 1
Pt Reserved
-l Program area -
L,
000CDH On-chip debug security
ID setting arealoe2
000C4H 10 bytes
000C3H Option byte areaN°'e2 Boot cluster gNete 3
000COH 4 bytes
000BFH
CALLT table area
Program A Code flash memory 64 bytes
memory T 256 KB Y
space 00080H
0007FH
Vector table area
128 bytes
! 00000H 00000H Y

Notes 1. Instructions can be executed from the RAM area excluding the general-purpose register area.
2. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security

When boot swap is used:

IDs to 000C4H to 000CDH.
Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the

on-chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
3. Writing boot cluster 0 can be prohibited depending on the setting of security (see 24.9 Security Setting).
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Remark The code flash memory is divided into blocks (one block = 1 KB). For the address values and block numbers,
see Table 3-1 Correspondence Between Address Values and Block Numbers in Flash Memory.

SFFFFH Block FFH
3FCO0H
3FBFFH
007FFH
Block 01H
00400H
003FFH Block 00H 1KB
00000H
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Correspondence between the address values and block numbers in the code flash memory are shown below.

Table 3-1. Correspondence Between Address Values and Block Numbers in Code Flash Memory (1/2)

Address Value Block Address Value Block Address Value Block Address Value Block
Number Number Number Number
00000H to 003FFH | OOH 08000H to 083FFH | 20H 10000H to 103FFH | 40H 18000H to 183FFH | 60H
00400H to 007FFH | 01H 08400H to 087FFH | 21H 10400H to 107FFH | 41H 18400H to 187FFH | 61H
00800H to 00BFFH | 02H 08800H to 08BFFH | 22H 10800H to 10BFFH | 42H 18800H to 18BFFH | 62H
00COOH to OOFFFH | 03H 08CO0H to 09FFFH | 23H 10CO0H to 10FFFH | 43H 18CO0H to 19FFFH | 63H
01000H to 013FFH | 04H 09000H to 093FFH | 24H 11000H to 113FFH | 44H 19000H to 193FFH | 64H
01400H to 017FFH 05H 09400H to 097FFH 25H 11400H to 117FFH 45H 19400H to 197FFH 65H
01800H to 01BFFH | 06H 09800H to 09BFFH | 26H 11800H to 11BFFH | 46H 19800H to 19BFFH | 66H
01CO0H to O1FFFH | 07H 09CO0H to 09FFFH | 27H 11CO0H to 11FFFH | 47H 19CO00H to 19FFFH | 67H
02000H to 023FFH | 08H OAOOOH to OA3FFH | 28H 12000H to 123FFH | 48H 1A000H to 1A3FFH | 68H
02400H to 027FFH 09H 0A400H to OA7FFH | 29H 12400H to 127FFH 49H 1A400H to 1A7FFH | 69H
02800H to 02BFFH | 0AH 0A800H to OABFFH | 2AH 12800H to 12BFFH | 4AH 1A800H to 1ABFFH | 6AH
02COO0H to 02FFFH | 0BH 0ACOOH to OAFFFH | 2BH 12C00H to 12FFFH | 4BH 1ACOOH to 1AFFFH | 6BH
03000H to 033FFH | 0CH 0BOOOH to 0B3FFH |2CH 13000H to 133FFH | 4CH 1BO0OH to 1B3FFH | 6CH
03400H to 037FFH | ODH 0B400H to OB7FFH | 2DH 13400H to 137FFH | 4DH 1B400H to 1B7FFH | 6DH
03800H to 03BFFH | OEH 0B800H to 0BBFFH | 2EH 13800H to 13BFFH | 4EH 1B800H to 1BBFFH | 6EH
03CO0H to 03FFFH | OFH 0BCOOH to OBFFFH | 2FH 13CO00H to 13FFFH | 4FH 1BCOOH to 1BFFFH | 6FH
04000H to 043FFH 10H 0COO00H to 0OC3FFH | 30H 14000H to 143FFH | 50H 1C000H to 1C3FFH | 70H
04400H to 047FFH 11H 0C400H to 0OC7FFH | 31H 14400H to 147FFH 51H 1C400H to 1C7FFH | 71H
04800H to 04BFFH | 12H 0C800H to 0OCBFFH | 32H 14800H to 14BFFH | 52H 1C800H to 1CBFFH | 72H
04COOH to 0O4FFFH | 13H 0CCOOH to OCFFFH | 33H 14CO0H to 14FFFH | 53H 1CCOOH to 1CFFFH | 73H
05000H to 053FFH 14H ODOOOH to OD3FFH | 34H 15000H to 153FFH | 54H 1DO00H to 1D3FFH | 74H
05400H to 057FFH 15H 0D400H to OD7FFH | 35H 15400H to 157FFH | 55H 1D400H to 1D7FFH | 75H
05800H to 05BFFH | 16H 0D800H to ODBFFH | 36H 15800H to 15BFFH | 56H 1D800H to 1DBFFH | 76H
05CO0H to O5FFFH | 17H 0DCOOH to ODFFFH | 37H 15C00H to 15FFFH | 57H 1DCOOH to 1DFFFH | 77H
06000H to 063FFH 18H OEOOOH to OE3FFH | 38H 16000H to 163FFH | 58H 1EO00H to 1E3FFH | 78H
06400H to 067FFH 19H OE400H to OE7FFH | 39H 16400H to 167FFH | 59H 1E400H to 1E7FFH | 79H
06800H to 06BFFH | 1AH OE800H to OEBFFH | 3AH 16800H to 16BFFH | 5AH 1E800H to 1EBFFH | 7AH
06CO0H to 0O6FFFH | 1BH OECOOH to OEFFFH | 3BH 16C00H to 16FFFH | 5BH 1ECOOH to 1EFFFH | 7BH
07000H to 073FFH 1CH OFO00H to OF3FFH | 3CH 17000H to 173FFH | 5CH 1FO00H to 1F3FFH | 7CH
07400H to 077FFH 1DH OF400H to OF7FFH | 3DH 17400H to 177FFH 5DH 1F400H to 1F7FFH | 7DH
07800H to 07BFFH | 1EH OF800H to OFBFFH | 3EH 17800H to 17BFFH | 5EH 1F800H to 1FBFFH | 7EH
07CO0H to 07FFFH | 1FH OFCOOH to OFFFFH | 3FH 17C0O0H to 17FFFH | 5FH 1FCOOH to 1FFFFH | 7FH

Remark »PD78F1031, 78F1036, 78F1041, 78F1046: Block numbers 00H to 3FH
uPD78F1032, 78F1037, 78F1042, 78F1047: Block numbers 00H to 5FH
uPD78F1033, 78F1038, 78F1043, 78F1048: Block numbers 00H to 7FH
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Table 3-1. Correspondence Between Address Values and Block Numbers in Code Flash Memory (2/2)

Address Value Block Address Value Block Address Value Block Address Value Block
Number Number Number Number

20000H to 203FFH 80H 28000H to 283FFH AOH 30000H to 303FFH COH 38000H to 383FFH EOH
20400H to 207FFH 81H 28400H to 287FFH A1H 30400H to 307FFH C1H 38400H to 387FFH E1H
20800H to 20BFFH 82H 28800H to 28BFFH A2H 30800H to 30BFFH C2H 38800H to 38BFFH E2H
20C00H to 20FFFH 83H 28CO00H to 29FFFH A3H 30C00H to 30FFFH C3H 38CO00H to 39FFFH | E3H
21000H to 213FFH 84H 29000H to 293FFH A4H 31000H to 313FFH C4H 39000H to 393FFH E4H
21400H to 217FFH 85H 29400H to 297FFH A5H 31400H to 317FFH C5H 39400H to 397FFH E5H
21800H to 21BFFH 86H 29800H to 29BFFH A6H 31800H to 31BFFH C6H 39800H to 39BFFH E6H
21CO0H to 21FFFH 87H 29CO00H to 29FFFH A7H 31CO0H to 31FFFH C7H 39CO00H to 39FFFH | E7H
22000H to 223FFH 88H 2A000H to 2A3FFH A8H 32000H to 323FFH C8H 3A000H to 3A3FFH | E8H
22400H to 227FFH 89H 2A400H to 2A7FFH A9H 32400H to 327FFH C9H 3A400H to 3A7FFH | E9H
22800H to 22BFFH 8AH 2A800H to 2ABFFH | AAH 32800H to 32BFFH CAH 3A800H to 3ABFFH | EAH
22CO00H to 22FFFH 8BH 2ACOO0H to 2AFFFH | ABH 32CO00H to 32FFFH CBH 3ACOOH to 3AFFFH | EBH
23000H to 233FFH 8CH 2B000H to 2B3FFH ACH 33000H to 333FFH CCH 3BO000H to 3B3FFH | ECH
23400H to 237FFH 8DH 2B400H to 2B7FFH ADH 33400H to 337FFH CDH 3B400H to 3B7FFH | EDH
23800H to 23BFFH 8EH 2B800H to 2BBFFH | AEH 33800H to 33BFFH CEH 3B800H to 3BBFFH | EEH
23CO00H to 23FFFH 8FH 2BCOOH to 2BFFFH | AFH 33CO00H to 33FFFH CFH 3BCOOH to 3BFFFH | EFH
24000H to 243FFH 90H 2CO000H to 2C3FFH | BOH 34000H to 343FFH DOH 3C000H to 3C3FFH | FOH
24400H to 247FFH 91H 2C400H to 2C7FFH | B1H 34400H to 347FFH D1H 3C400H to 3C7FFH | F1H
24800H to 24BFFH 92H 2C800H to “CBFFH B2H 34800H to 34BFFH D2H 3C800H to 3CBFFH | F2H
24CO00H to 24FFFH 93H 2CCO0H to 2CFFFH | B3H 34CO0H to 34FFFH D3H 3CCO0H to 3CFFFH | F3H
25000H to 253FFH 94H 2D000H to 2D3FFH | B4H 35000H to 353FFH D4H 3D000H to 3D3FFH | F4H
25400H to 257FFH 95H 2D400H to 2D7FFH | B5H 35400H to 357FFH D5H 3D400H to 3D7FFH | F5H
25800H to 25BFFH 96H 2D800H to 2DBFFH | B6H 35800H to 35BFFH D6H 3D800H to 3DBFFH | F6H
25CO00H to 25FFFH 97H 2DCOOH to 2DFFFH | B7H 35C00H to 35FFFH D7H 3DCOOH to 3DFFFH | F7H
26000H to 263FFH 98H 2EO000H to 2E3FFH B8H 36000H to 363FFH D8H 3EO000H to 3E3FFH | F8H
26400H to 267FFH 99H 2E400H to 2E7FFH B9H 36400H to 367FFH DoH 3E400H to 3E7FFH | FOH
26800H to 26BFFH 9AH 2E800H to 2EBFFH | BAH 36800H to 36BFFH DAH 3E800H to 3EBFFH | FAH
26C00H to 26FFFH 9BH 2ECOOH to 2EFFFH | BBH 36C00H to 36FFFH DBH 3ECOO0H to 3EFFFH | FBH
27000H to 273FFH 9CH 2F000H to 2F3FFH BCH 37000H to 373FFH DCH 3F000H to 3F3FFH FCH
27400H to 277FFH 9DH 2F400H to 2F7FFH BDH 37400H to 377FFH DDH 3F400H to 3F7FFH FDH
27800H to 27BFFH 9EH 2F800H to 2FBFFH BEH 37800H to 37BFFH DEH 3F800H to 3FBFFH | FEH
27CO00H to 27FFFH 9FH 2FCOOH to 2FFFFH | BFH 37CO00H to 37FFFH DFH 3FCOO0H to 3FFFFH | FFH

Remark 4PD78F1034, 78F1039, 78F1044, 78F1049: Block numbers 00H to BFH
uPD78F1035, 78F1040, 78F1045, 78F1050: Block numbers 00H to FFH
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3.1.1 Internal program memory space

<R> The internal program memory space stores the program and table data. Normally, it is addressed with the program
counter (PC).

78KO0OR/Hx3 products incorporate internal ROM (code flash memory), as shown below.

Table 3-2. Internal ROM Capacity

Part Number Internal ROM
Structure Capacity
uPD78F1031, 78F1036, 78F1041, 78F1046 Code flash memory 65536 x 8 bits (00000H to OFFFFH)
pPD78F1032, 78F1037, 78F1042, 78F1047 98304 x 8 bits (00000H to 17FFFH)
1PD78F1033, 78F1038, 78F1043, 78F1048 131072 x 8 bits (00000H to 1FFFFH)
pPD78F1034, 78F1039, 78F1044, 78F1049 196608 x 8 bits (00000H to 2FFFFH)
uPD78F1035, 78F1040, 78F1045, 78F1050 262144 x 8 bits (00000H to 3FFFFH)

The internal program memory space is divided into the following areas.

(1) Vector table area
The 128-byte area 00000H to 0007FH is reserved as a vector table area. The program start addresses for branch
upon reset or generation of each interrupt request are stored in the vector table area. Furthermore, the interrupt jump
address is a 64 K address of 00000H to OFFFFH, because the vector code is assumed to be 2 bytes.
Of the 16-bit address, the lower 8 bits are stored at even addresses and the higher 8 bits are stored at odd addresses.
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Table 3-3. Vector Table

Vector Table Address Interrupt Source Vector Table Address Interrupt Source

00000H 'RESET input, POC, LVI, WDT, 00040H INTCSI11, INTIIC11

TRAP, IAW, CLKM 00042H INTTMO4
00004H INTWDTI 00044H INTTMO5
00006H INTLVI 00046H INTTMO06
00008H INTPO 00048H INTTMO7
0000AH INTP1 0004AH INTP6/INTKR
0000CH INTP2 0004CH INTP7
0000EH INTP3 0004EH INTCOERR
00010H INTP4 00050H INTCOWUP
00012H INTP5 00052H INTCOREC
00014H INTCLM 00054H INTCOTRX
00016H INTCSI00 00056H INTTM10
00018H INTCSIO1 00058H INTTM11
0001AH INTDMAO 0005AH INTTM12
0001CH INTDMAA1 0005CH INTTM13
0001EH INTWUTM 0005EH INTMD
00020H INTFL 00060H INTST2/INTIIC20
00022H INTLTO 00062H INTSR2
00024H INTLRO 00064H INTPR2
00026H INTLSO 00066H INTTM14
00028H INTPLRO 00068H INTTM15
0002AH INTP8 0006AH INTTM16
0002CH INTTMOO 0006CH INTTM17
0002EH INTTMO1 0006EH INTTM20
00030H INTTMO2 00070H INTTM21
00032H INTTMO3 00072H INTTM22
00034H INTAD 00074H INTTM23
00036H INTLT1 00076H INTTM25
00038H INTLR1 00078H INTTM27
0003AH INTLSH 0007AH INTDMA2
0003CH INTPLR1 0007CH INTDMA3
0003EH INTCSI10 0007EH BRK

(2) CALLT instruction table area
The 64-byte area 00080H to 000BFH can store the subroutine entry address of a 2-byte call instruction (CALLT). Set

the subroutine entry address to a value in a range of 00000H to OFFFFH (because an address code is of 2 bytes).

To use the boot swap function, set a CALLT instruction table also at 01080H to 010BFH.

(3) Option byte area

A 4-byte area of 000COH to 000C3H can be used as an option byte area. Set the option byte at 010COH to 010C3H
when the boot swap is used. For details, see CHAPTER 23 OPTION BYTE.
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(4) On-chip debug security ID setting area
A 10-byte area of 000C4H to 000CDH and 010C4H to 010CDH can be used as an on-chip debug security ID setting
area. Set the on-chip debug security ID of 10 bytes at 000C4H to 000CDH when the boot swap is not used and at
000C4H to 000CDH and 010C4H to 010CDH when the boot swap is used. For details, see CHAPTER 26 ON-CHIP
DEBUG FUNCTION.
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3.1.2 Mirror area

The 78KOR/Hx3 mirrors the code flash area of 00000H to OFFFFH or 10000H to 1FFFFH, to FOOOOH to FFFFFH (the
data flash area to be mirrored is set by the processor mode control register (PMC)).
By reading data from FOOOOH to FFFFFH, an instruction that does not have the ES register as an operand can be used,
and thus the contents of the data flash can be read with the shorter code. However, the data flash area is not mirrored to
the SFR, extended SFR, RAM, and use prohibited areas.

See 3.1 Memory Space for the mirror area of each product.

The mirror area can only be read and no instruction can be fetched from this area.

The following show examples.

Example 4PD78F1035, 78F1040, 78F1045, 78F1050 (Code flash memory: 256 KB, RAM: 16 KB)

Setting MAA =0

FFFFFH
Special-function register (SFR)
256 bytes
FFFOOH
FFEFFH General-purpose register
FFEEOH 32 bytes
FFEDFH
RAM
16 KB
FBFOOH
FBEFFH
Code flash memory
~L (same data as 01000H to 0CEFFH) -
F1000H
FOFFFH
Reserved
FO0800H
FO7FFH
T —
F0500H|... ... CANaea
FO4FFH|" special-function register (2nd SFR)
FOOOOH 2KB
EFFFFH
Reserved
ED80OOH
ED7FFH| Data flash memory i
E9800H[ 16KB i
E97FFH
Reserved
40000H
3FFFFH
Code flash memory
OBFOOH| _ _ _ _ _ _ __________|
OBEFFH
Code flash memory
01000HIL ——— ——
00FFFH
Code flash memory
00000H

Mirror

For example, 02345H is mirrored to
F2345H. Data can therefore be read by
MOV A, 12345H, instead of MOV ES,
#00H and MOV A, ES:12345H.

Remark MAA: Bit 0 of the processor mode control register (PMC).

PMC register is

described below.

Setting MAA = 1

FFFFFH
Special-function register (SFR)
256 bytes
FFFOOH
FFEFFH General-purpose register
FFEEOH 32 bytes
FFEDFH
RAM
16 KB
FBFOOH
FBEFFH
Code flash memory
—L (same data as 11000H to 1CEFFH)-5
F1000H
FOFFFH
s Reserved
E§2eed
ESIOOR
FO500H| .. CANarea
FO4FFH Special-function register (2nd SFR)
FO000OH 2 KB
EFFFFH
Reserved
ED800H
ED7FFH| Data flash memory
E9800H[ 16 KB
E97FFH
Reserved
40000H
3FFFFH
Code flash memory
1BFOOH(|_ _ _ _ _ _ _ __ _______]
1BEFFH
Code flash memory
11000H|L—— ———— |
10FFFH
Code flash memory
00000H

Mirror

For example, 15432H is mirrored to
F5432H. Data can therefore be read by

MOV A, 15432H, instead of MOV ES,

#01H and MOV A, ES:!5432H.
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¢ Processor mode control register (PMC)

This register selects the code flash memory space for mirroring to area from FOOOOH to FFFFFH.
PMC can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets this register to 00H.

Figure 3-6. Format of Configuration of Processor Mode Control Register (PMC)

Address: FFFFEH After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 <0>
PMC | 0 | 0 | 0 | 0 | 0 | 0 | 0 | MAA |

MAA Selection of code flash memory space for mirroring to area from FOO00H to FFFFFH

0 00000H to OFFFFH is mirrored to FOOOOH to FFFFFH

1 10000H to 1FFFFH is mirrored to FOOOOH to FFFFFH

Cautions 1. Set PMC only once during the initial settings prior to operating the DMA controller. Rewriting
PMC other than during the initial settings is prohibited.
2. After setting PMC, wait for at least one instruction and access the mirror area.
3. Be sure to clear bit 0 (MAA) to 0 for products with the code flash memory of no more than 64 KB.

3.1.3 Internal data memory space
78KOR/Hx3 products incorporate the following RAMs.

Table 3-4. Internal RAM Capacity

Part Number Internal RAM
4PD78F1031, 78F1036, 78F1041, 78F1046 4096 x 8 bits (FEFOOH to FFEFFH)
4PD78F1032, 78F1037, 78F1042, 78F1047 6144 x 8 bits (FE700H to FFEFFH)
1PD78F1033, 78F1038, 78F1043, 78F1048 8192 x 8 bits (FDFOOH to FFEFFH)
uPD78F1034, 78F1039, 78F1044, 78F1049 12288 x 8 bits (FCFOOH to FFEFFH)
1PD78F1035, 78F1040, 78F1045, 78F1050 16384 x 8 bits (FBFOOH to FFEFFH)

The internal RAM can be used as a data area and a program area where instructions are written and executed. Four
general-purpose register banks consisting of eight 8-bit registers per bank are assigned to the 32-byte area of FFEEOH to
FFEFFH of the internal RAM area. However, instructions cannot be executed by using the general-purpose registers.

The internal RAM is used as a stack memory.

Caution It is prohibited to use the general-purpose register (FFEEOH to FFEFFH) space for fetching
instructions or as a stack area.
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3.1.4 Special function register (SFR) area
On-chip peripheral hardware special function registers (SFRs) are allocated in the area FFFOOH to FFFFFH (see Table
3-5in 3.2.4 Special function registers (SFRs)).

Caution Do not access addresses to which SFRs are not assigned.

3.1.5 Extended special function register (2nd SFR: 2nd Special Function Register) area

On-chip peripheral hardware special function registers (2nd SFRs) are allocated in the area FOOOOH to FO7FFH (see
Table 3-6 in 3.2.5 Extended Special function registers (2nd SFRs: 2nd Special Function Registers)).

SFRs other than those in the SFR area (FFFOOH to FFFFFH) are allocated to this area. An instruction that accesses
the extended SFR area, however, is 1 byte longer than an instruction that accesses the SFR area.

Caution Do not access addresses to which extended SFRs are not assigned.
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3.1.6 Data

memory addressing

Addressing refers to the method of specifying the address of the instruction to be executed next or the address of the

register or memory relevant to the execution of instructions.

Several addressing modes are provided for addressing the memory relevant to the execution of instructions for the

78KOR/Hx3, based on operability and other considerations.

For areas containing data memory in particular, special

addressing methods designed for the functions of special function registers (SFR) and general-purpose registers are
available for use. Figures 3-7 to 3-11 show correspondence between data memory and addressing.

Figure 3-7. Correspondence Between Data Memory and Addressing (uPD78F1031, 78F1036, 78F1041, 78F1046)

FFFFFH
FFF20H| __Special function register (SFR) ___
FFF1FH 256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 32 bytes
FFEDFH
FFE20H} RAM
FFE1FH 4 KB
FEFOOH
FEEFFH

A4 Mirror ]

T 55.75 KB a
F1000H
FOFFFH

Reserved

FO800H
FO7FFH
FO7O00H | ...
FO6FFH
FO500H| ... CANara
FO4FFH Special function register (2nd SFR)
F0000H 2K8
EFFFFH

Pt Reserved -
ED8OOH
ED7FFH

Data flash memory
16 KB

E9800H
E97FFH

= Reserved S
10000H
OFFFFH

_ Code flash memory |

T 64 KB 7
00000H

0

A
SFR addressing

Register addressing

Short direct
addressing

|

Direct addressing
Register indirect addressing
Based addressing

Based indexed addressing
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Figure 3-8. Correspondence Between Data Memory and Addressing (#«PD78F1032, 78F1037, 78F1042, 78F1047)

Short direct
addressing

|

FFFFFH )
FFF20H| __Special function register (SFR).__ | _ SFRaddressing
FFF1FH 256 bytes
FFFOOH
FFEFFH| General-purpose register ) )
FEEEOH 32 bytes Register addressing
FFEDFH
FFE20H} RAM .
FFE1FH 6 KB
FE700H
FEGFFHA_ Mirror L
F1000H 53.75 KB
FOFFFH
Reserved
FO800H
FO7FFH
R
Fo500H| ... CANarea
FO4FFH Special function register (2nd SFR)
FO000H 2KB
EFFFFH
Pt Reserved =
ED80OOH
ED7FFH
Data flash memory
16 KB
E9800H
E97FFH
= Reserved =
18000H
17FFFH
L Code flash memory 4
T 96 KB T
00000H

Direct addressing
Register indirect addressing
Based addressing

Based indexed addressing
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Figure 3-9. Correspondence Between Data Memory and Addressing (#«PD78F1033, 78F1038, 78F1043, 78F1048)

Short direct
addressing

|

FFFFFH i
FFF20H| _Special function register (SFR) | SFRaddressing
FFF1FH 256 bytes
FFFOOH
FFEFFH| General-purpose register ) )
S 32 bytes Register addressing
FFEDFH
FFE20H( RAM .
FFE1FH 8 KB
FDFOOH
FDEFFH

A Mirror L

T 51.75 KB T
F1000H
FOFFFH

Reserved

FO800H
FO7FFH
R
Fo500H| ... CANarea
FO4FFH Special function register (2nd SFR)
FO000H 2KB
EFFFFH

Pt Reserved =
ED80OH
ED7FFH

Data flash memory
16 KB

E9800H
E97FFH

= Reserved =
20000H
1FFFFH

L Code flash memory 4

T 128 KB T
00000H

Direct addressing
Register indirect addressing
Based addressing

Based indexed addressing
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Figure 3-10. Correspondence Between Data Memory and Addressing (uPD78F1034, 78F1039, 78F1044, 78F1049)

I}
SFR addressing

Register addressing

Short direct
addressing

l

FFFFFH
FFF20H| __Special function register (SFR) ___
FFF1FH 256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 32 bytes
FFEDFH
FFE20H} RAM
FFE1FH 12 KB
FCFOOH
FCEFFH

A Mirror .

T 47.75 KB 7
F1000H
FOFFFH

Reserved
FO800H
FO7FFH
O
06

FO500H|...._.___ CANara
FO4FFH Special function register (2nd SFR)
FO000H 2KB
EFFFFH

== Reserved 3
ED8OOH
ED7FFH

Data flash memory
16 KB

E9800H
E97FFH

=~ Reserved 3
30000H
2FFFFH

L Code flash memory _

T 192 KB 7
00000H

Direct addressing
Register indirect addressing
Based addressing

Based indexed addressing
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Figure 3-11. Correspondence Between Data Memory and Addressing
(4PD78F1035, 78F1040, 78F1045, 78F1050)

FFFFFH i
FFF20H| __Special function register (SFR).__ | _ SFRaddressing . ..
FFFiFH 256 bytes T
FFFOOH
FFEFFH| General-purpose register 1 ) . Short direct
FEEEOH 32 bytes ‘ Register addressing addressing
FFEDFH l
FFE20H[ RAM
FFE1FH 16 KB
FBFOOH
FBEFF"L_ Mirror 4
F1000H] 43.75 KB T
FOFFFH
Reserved
FO800H
FO7FFH
R T
FO500H|..._.__._ CANarea
FO4FFH Special function register (2nd SFR) ) .
> KB Direct addressing

FOOOOH
EFFFFH Register indirect addressing

= Reserved =
ED8OOH Based addressing
ED7FFH Data flash

ata flash memory Based indexed addressing
16 KB

E9800H
E97FFH

= Reserved =
40000H
3FFFFH

L Code flash memory L

T 256 KB T
00000H
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3.2 Processor Registers

The 78KO0R/Hx3 products incorporate the following processor registers.

3.2.1 Control registers

The control registers control the program sequence, statuses and stack memory. The control registers consist of a

program counter (PC), a program status word (PSW) and a stack pointer (SP).

(1)

()

Program counter (PC)

The program counter is a 20-bit register that holds the address information of the next program to be executed.

In normal operation, PC is automatically incremented according to the number of bytes of the instruction to be fetched.
When a branch instruction is executed, immediate data and register contents are set.

Reset signal generation sets the reset vector table values at addresses 0000H and 0001H to the program counter.

Figure 3-12. Format of Program Counter

PC

Program status word (PSW)

The program status word is an 8-bit register consisting of various flags set/reset by instruction execution.

Program status word contents are stored in the stack area upon vectored interrupt request is acknowledged or PUSH
PSW instruction execution and are restored upon execution of the RETB, RETI and POP PSW instructions. Reset
signal generation sets the PSW register to 06H.

Figure 3-13. Format of Program Status Word

PSW IE 4 RBS1| AC |RBSO| ISP1 | ISPO | CY

(a) Interrupt enable flag (IE)
This flag controls the interrupt request acknowledge operations of the CPU.
When 0, the IE flag is set to the interrupt disabled (DI) state, and all maskable interrupt requests are disabled.
When 1, the IE flag is set to the interrupt enabled (El) state and interrupt request acknowledgment is controlled
with an in-service priority flag (ISP1, ISPO), an interrupt mask flag for various interrupt sources, and a priority
specification flag.
The IE flag is reset (0) upon DI instruction execution or interrupt acknowledgment and is set (1) upon El
instruction execution.

(b) Zero flag (2)
When the operation result is zero, this flag is set (1). It is reset (0) in all other cases.

(c) Register bank select flags (RBS0, RBS1)
These are 2-bit flags to select one of the four register banks.
In these flags, the 2-bit information that indicates the register bank selected by SEL RBn instruction execution is
stored.
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(d) Auxiliary carry flag (AC)
If the operation result has a carry from bit 3 or a borrow at bit 3, this flag is set (1). It is reset (0) in all other cases.

(e) In-service priority flags (ISP1, ISP0)
This flag manages the priority of acknowledgeable maskable vectored interrupts. Vectored interrupt requests
specified lower than the value of ISPO and ISP1 by a priority specification flag register (PRnOL, PRnOH, PRn1L,
PRn1H, PRn2L, PRn2H, PRn3L, PRn3H) (see 16.3 (3)) can not be acknowledged. Actual request
acknowledgment is controlled by the interrupt enable flag (IE).

Remark n=0,1

(f) Carry flag (CY)
This flag stores overflow and underflow upon add/subtract instruction execution. It stores the shift-out value upon
rotate instruction execution and functions as a bit accumulator during bit operation instruction execution.

(3) Stack pointer (SP)
This is a 16-bit register to hold the start address of the memory stack area. Only the internal RAM area can be set as
the stack area.

Figure 3-14. Format of Stack Pointer

15 0

SP [SP15|SP14|SP13|SP12|SP11[SP10{SP9 |SP8 |SP7 |SP6 |SP5 [SP4 | SP3|SP2|SP1|SP0O

The SP is decremented ahead of write (save) to the stack memory and is incremented after read (restored) from the
stack memory.
Each stack operation saves data as shown in Figure 3-15.

Cautions 1. Since reset signal generation makes the SP contents undefined, be sure to initialize the SP
before using the stack.
2. The values of the stack pointer must be set to even numbers. If odd numbers are specified, the
least significant bit is automatically cleared to 0.
3. Iltis prohibited to use the general-purpose register (FFEEOH to FFEFFH) space as a stack area.
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Figure 3-15. Data to Be Saved to Stack Memory

PUSH rp instruction PUSH PSW instruction
SP«SP-2 SP«SP-2
T T
SP-2 | Register pair lower SP-2 00H
T T
SP-1 | Register pair higher SP-1 PSW
T T
SP - SP —
CALL, CALLT instructions Interrupt, BRK instruction
(4-byte stack) (4-byte stack)
SP«SP-4 SP«SP-4
T T
SP-4 PC7 to PCO SP-4 PC7 to PCO
7 T
SP-3 PC15 to PC8 SP-3 PC15 to PC8
T T
SP-2 PC19 to PC16 SP-2 PC19to PC16
T T
SP-1 00H SP-1 PSW
T T
SP — SP —

3.2.2 General-purpose registers

General-purpose registers are mapped at particular addresses (FFEEOH to FFEFFH) of the data memory. The general-
purpose registers consists of 4 banks, each bank consisting of eight 8-bit registers (X, A, C, B, E, D, L, and H).

Each register can be used as an 8-bit register, and two 8-bit registers can also be used in a pair as a 16-bit register (AX,
BC, DE, and HL).

These registers can be described in terms of function names (X, A, C, B, E, D, L, H, AX, BC, DE, and HL) and absolute
names (RO to R7 and RPO to RP3).

Register banks to be used for instruction execution are set by the CPU control instruction (SEL RBn). Because of the 4-
register bank configuration, an efficient program can be created by switching between a register for normal processing and
a register for interrupts for each bank.

Caution It is prohibited to use the general-purpose register (FFEEOH to FFEFFH) space for fetching
instructions or as a stack area.
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Figure 3-16. Configuration of General-Purpose Registers

(a) Function name

16-bit processing

8-bit processing

FFEFFH
H
Register bank 0 HL
L
FFEF8H
D
Register bank 1 DE
E
FFEFOH
B
Register bank 2 BC
C
FFEE8SH
A
Register bank 3 AX
X
FFEEOH
15 7
(b) Absolute name
16-bit processing 8-bit processing
FFEFFH
R7
Register bank 0 RP3
R6
FFEF8H
R5
Register bank 1 RP2
R4
FFEFOH
R3
Register bank 2 RP1
R2
FFEE8H
R1
Register bank 3 RPO
RO
FFEEOH
15 7
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3.2.3 ES and CS registers

The ES register is used for data access and the CS register is used to specify the higher address when a branch
instruction is executed.

The default value of the ES register after reset is OFH, and that of the CS register is 00H.

Figure 3-17. Configuration of ES and CS Registers

7 6 5 4 3 2 1 0
ES 0 0 0 0 ES3 ES2 ES1 ESO
7 6 5 4 3 2 1 0
CS 0 0 0 0 CS3 CP2 CP1 CPO
R0O1UH0260EJ0300 Rev.3.00 leNESAS 111

Sep 25, 2013



78KOR/Hx3 CHAPTER 3 CPU ARCHITECTURE

3.2.4 Special function registers (SFRs)

Unlike a general-purpose register, each SFR has a special function.

SFRs are allocated to the FFFOOH to FFFFFH area.

SFRs can be manipulated like general-purpose registers, using operation, transfer, and bit manipulation instructions.
The manipulable bit units, 1, 8, and 16, depend on the SFR type.

Each manipulation bit unit can be specified as follows.

e 1-bit manipulation
Describe the symbol reserved by the assembler for the 1-bit manipulation instruction operand (sfr.bit). This
manipulation can also be specified with an address.

e 8-bit manipulation
Describe the symbol reserved by the assembler for the 8-bit manipulation instruction operand (sfr). This
manipulation can also be specified with an address.

e 16-bit manipulation
Describe the symbol reserved by the assembler for the 16-bit manipulation instruction operand (sfrp). When
specifying an address, describe an even address.

Table 3-5 gives a list of the SFRs. The meanings of items in the table are as follows.

e Symbol
Symbol indicating the address of a special function register. It is a reserved word in the RA78KO0R, and is defined as
an sfr variable using the #pragma sfr directive in the CC78KOR. When using the RA78KO0R, ID78KOR-QB, and SM+
for 78KOR, symbols can be written as an instruction operand.
o R/W
Indicates whether the corresponding SFR can be read or written.
R/W: Read/write enable
R: Read only
W: Write only
e Manipulable bit units
“\” indicates the manipulable bit unit (1, 8, or 16). “~” indicates a bit unit for which manipulation is not possible.
o After reset
Indicates each register status upon reset signal generation.

Caution Do not access addresses to which extended SFRs are not assigned.

Remark For extended SFRs (2nd SFRs), see 3.2.5 Extended special function registers (2nd SFRs: 2nd Special
Function Registers).
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Table 3-5. SFR List (1/6)

Address Special Function Symbol R/W Manipulable Bit Range After (o o |m|m
Register (SFR) Name Reset % IiJ I'II' (ID
1-bit 8-bit | 16-bit 48|64 (80100
FFFOOH | Port register 0 PO R/W v v - 00H |~ | N[~V
FFFO1H | Port register 1 P1 R/W v v - 00H | N | N[~V
FFFO3H | Port register 3 P3 R/W v v - 00H [V [~ ||V
FFFO4H | Port register 4 P4 R/W v v - 00H |~ ||V [V
FFFO5H | Port register 5 P5 R/W V v - 00H [-| V| V|V
FFFO6H | Port register 6 P6 RW v v - 00H | N | N[V [V
FFFO7H | Port register 7 P7 R/W v v - 00H | N | N[V [V
FFFO8H | Port register 8 P8 RW v v - 00H [V [V |V]A
FFFO9H | Port register 9 P9 RW v v - 00H | V||V [V
FFFOAH | Port register 10 P10 RW v v - 00H | -|-|-|¥
FFFOCH | Port register 12 P12 RW v v - 00H | N | N[V [V
FFFODH | Port register 13 P13 RW v v - 00H | N | N[V [V
FFFOEH | Port register 14 P14 RW v v - 00H |~ ||V [V
FFFOFH | Port register 15 P15 R/W v v - 00H | -|-|- |V
FFF10H | Serial data register 00 SDROOL | SDR00 | R/W - v v 0000H [V [V [V |+
FFF11H - - -
FFF12H | Serial data register 01 SDRO1L | SDRO1 | R/W - y N |0000H [ - | V|V |V
FFF13H - - -
FFF14H | Serial data register 10 SDR10L | SDR10 | RW - v v 0000H | v [V | V|V
FFF15H - - -
FFF16H | Serial data register 11 SDR11L| SDR11 | R/W - v 0000H | N [V | V|
FFF17H - - -
FFF18H | Timer data register 00 TDROO RW - - v 0000H | N [V | V|~
FFF19H
FFF1AH | Timer data register 01 TDROT1 RW - - v 0000H | N [V | V|
FFF1BH
FFF1EH | 10-bit A/D conversion result register ADCR R - - v 0000H | N [V | V|
FFF1FH 8-bit A/D conversion result | ADCRH R - - 00H [V |V |~N|V
register
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Table 3-5. SFR List (2/6)

Address | Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range After [ || | o
Reset % I"II_'J % (ID
1-bit 8-bit 16-bit 48|64 (80100
FFF20H | Port mode register O PMO RW N v - FFH [N [V | V]V
FFF21H | Port mode register 1 PM1 RW N v - FFH [N [V | V]V
FFF23H | Port mode register 3 PM3 RW N v - FFH [N [V | V]V
FFF24H | Port mode register 4 PM4 R/W v 3 - FFH [V |~ |V |V
FFF25H | Port mode register 5 PM5 R/W v v - FFH |- [~ |V |V
FFF26H | Port mode register 6 PM6 R/W N v - FFH [V |~ |V |V
FFF27H | Port mode register 7 PM7 R/W v v - FFH [N [~ |V
FFF28H | Port mode register 8 PM8 R/W v v - FFH [N [~ | V]|
FFF29H | Port mode register 9 PM9 R/W N v - FFH [V |~ |V |V
FFF2AH | Port mode register 10 PM10 R/W v v - FFH |- |- |- |V
FFF2CH | Port mode register 12 PM12 R/W v v - FFH | N | V[V
FFF2EH | Port mode register 14 PM14 RW v v - FEH |~V ||V ]|
FFF2FH | Port mode register 15 PM15 RW v v - FFH [-|-| -]V
FFF30H | A/D converter mode register 0 ADMO RW v v - 00H [N |[~]|~V]|V
FFF31H | Analog input channel specification ADS R/W N v - 00H [V [~V [V [V
register
FFF33H | A/D conversion time setting register ADSMP R/W v v - 00H [N [~]|~V]|V
FFF36H | External interrupt input pin selection IPSELO R/W N v - 00H [V |V |V |V
register 0
FFF37H | Key return mode register KRM R/W N v - 00H [~ |~ |V |V
FFF38H | External interrupt rising edge enable EGPO R/W v v - 00H [N |[~]|~V]|V
register 0
FFF39H | External interrupt falling edge enable EGNO R/W v v - 00H [N [~]|~N]|V
register 0
FFF3AH | External interrupt rising edge enable EGP1 R/W v v - 00H [N |[~]|~N]|V
register 1
FFF3BH | External interrupt falling edge enable EGN1 R/W N v - 00H [N [V]| V]|V
register 1
FFF3CH | Serial communication pin select register | STSEL R/W N v - 00H [N [V]| V]|V
FFF3EH | Timer input select register 0 TISO R/W N v - 00H [V [~V [V [V
FFF3FH | Timer input select register 1 TIST RW v v - 00H [N |[~]|~V]|V
FFF42H | A/D converter mode register 1 ADM1 RW N v - 00H [N [V]| V]|V
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Table 3-5. SFR List (3/6)

Address | Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range After | o w | o |m
Reset % I"ll_'J I'IL (ID
1-bit | 8-bit | 16-bit 48|64 (80(100
FFF44H | Serial data register 20 SDR20L | SDR20 | R/W - d S 0000H [ — [V | V|V
FFF45H - - -
FFF46H | Serial data register 21 SDR21L | SDR21 | R/W - v \ 0000H | — [V [V |V
FFF47H - - -
FFF48H LIN-UARTO 8-bit transmit data | UFOTXB | UFOTX | R/W - d v 00H [V |V [V]|V
register
FFF49H | LIN-UARTO transmit data register - - - 0000H [ v [V | V|~
FFF4AH LIN-UARTO 8-bit receive data | UFORXB | UFORX | R - v v 00H [V [N ]|V |V
register
FFF4BH | LIN-UARTO receive data register - - - 0000H | V [V [N |+
FFF4CH LIN-UART1 8-bit transmit data | UF1TXB | UF1TX | R/W - J J 00H [V |V [V]|V
register
FFF4DH | LIN-UART1 transmit data register - - - 0000H [ v [V | V|~
FFF4EH LIN-UART1 8-bit receive data | UFIRXB | UFIRX | R - v v 00H [V |V | V[N
register
FFF4FH | LIN-UART1 receive data register - - - 0000H [ v [V | V|~
FFF60H | Timer output select register 0 TOS0 R/W N \/ - 00H | N[N [V [V
FFF61H | Timer output select register 1 TOS1 R/W N \/ - 00H [V [~V [~N]|W
FFF64H | Timer data register 02 TDRO2 R/W - - \ 0000H | V [V [N |+
FFF65H
FFF66H | Timer data register 03 TDRO3 R/W - - \ 0000H [ v [V | V|~
FFF67H
FFF68H | Timer data register 04 TDRO04 R/W - - \ 0000H [ v [V |~ |+
FFF69H
FFF6AH | Timer data register 05 TDRO05 R/W - - S 0000H | V [V [N |+
FFF6BH
FFF6CH | Timer data register 06 TDRO06 R/W - - S 0000H [ v [V | V|~
FFF6DH
FFF6EH | Timer data register 07 TDRO7 R/W - - \ 0000H [ v [V | V|
FFF6FH
FFF70H | Timer data register 10 TDR10 R/W - - \ 0000H [ v [V |~ |+
FFF71H
FFF72H | Timer data register 11 TDR11 R/W - - \ 0000H [ v [V | V|
FFF73H
FFF74H | Timer data register 12 TDR12 R/W - - N |0000H | N [N | VN
FFF75H
FFF76H | Timer data register 13 TDR13 R/W - - \ 0000H [ v [V | V|
FFF77H
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Table 3-5. SFR List (4/6)

Address | Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range After |m ||| o
Reset (iD I'IIJ % (ID
1-bit 8-bit 16-bit 48 (64|80 100
FFF78H | Timer data register 14 TDR14 R/W - - «/ 0000H [ V| N [V ]|~
FFF79H
FFF7AH | Timer data register 15 TDR15 RW - - \ 0000H | V| N |V [+
FFF7BH
FFF7CH | Timer data register 16 TDR16 R/W - - \/ 0000H | v | N |~ [+
FFF7DH
FFF7EH | Timer data register 17 TDR17 RW - - V 0000H | V| N [V [+
FFF7FH
FFF90H | Timer data register 20 TDR20 RW - - «/ 0000H | — |V [V [
FFF91H
FFF92H | Timer data register 21 TDR21 RW - - \ 0000H | — | N [V [V
FFFO3H
FFF94H | Timer data register 22 TDR22 R/W - - \/ 0000H | — | N [~ [+
FFF95H
FFF96H | Timer data register 23 TDR23 R/W - - N 0000H | — | V|V |+
FFF97H
FFF98H | Timer data register 24 TDR24 RW - - «/ 0000H | - | - | - |+
FFF99H
FFF9AH | Timer data register 25 TDR25 R/W - - J 0000H | — | = | - | ¥
FFF9BH
FFF9CH | Timer data register 26 TDR26 R/W - - \/ 0000H | - | - | - |+
FFFODH
FFFO9EH | Timer data register 27 TDR27 R/W - - V 0000H | - | - | - |+
FFFOFH
FFFAOH | Clock operation mode control register | CMC RW - v - 00H [V [V ]|~V]|A
FFFA1H | Clock operation status control register | CSC RW v v - COH | N[N [V [V
FFFA2H | Oscillation stabilization time counter 0OSTC R y y - 00H [~ [~ |~]|+
status register
FFFA3H | Oscillation stabilization time select OSTS RW - v - o7H [V [V |V ]|+
register
FFFA4H | System clock control register CKC RW v v - 09H [V [V ]|~V ]|+
FFFA5H | Clock output select register CKS RW v v - {ooH™™ [V [NV ]|
FFFA8SH | Reset control flag register RESF R - v - {ooH™™ [ [N | V| A
FFFA9H | Low-voltage detection register LVIM RW v - {ooH™™ [V [N V|V
Notes 1. The reset value of CKS varies depending on the reset source.
2. The reset value of RESF varies depending on the reset source.
3. The reset value of LVIM varies depending on the reset source and the setting of the option byte.
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Table 3-5. SFR List (5/6)

Address | Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range After o | | o | o
Reset % I"II_'J % (ID
1-bit 8-bit 16-bit 48|64 (80 (100
FFFAAH | Low-voltage detection level select LVIS RW v v - |ogHY [V [V [NV |V
register
FFFABH | Watchdog timer enable register WDTE R/W - v - 1A (NN NN
gANE2
FFFACH | WUTM control register WUTMCTL R/W N 3 _ ooH | Y[V | V|V
FFFAEH | WUTM compare register WUTMCMP R/W - _ N 0000H | Y[ V[V |V
FFFAFH
FFFBOH | DMA SFR address register 0 DSA0 R/W - v - 00H | V|V
FFFB1H | DMA SFR address register 1 DSA1 R/W - v - 00H | N[V |~ |+
FFFB2H | DMA RAM address register OL DRAOL |DRAO | RW - N N 00H [V [V ]|V]|V
FFFB3H | DMA RAM address register OH DRAOH R/W - v 00H | V|V~ |+
FFFB4H | DMA RAM address register 1L DRA1L |DRA1 | RW - v v 00H | V|V~ |+
FFFB5H | DMA RAM address register 1H DRA1H R/W - \ 00H [V |~V |~N]|V
FFFB6H | DMA byte count register OL DBCOL |DBCO | R/W - v v 00H | V|V~ |
FFFB7H | DMA byte count register OH DBCOH RW - v 00H | V|V |V |+
FFFBSH | DMA byte count register 1L DBCiL |DBC1 | RW - v v 00H | V|V |V|+
FFFB9H | DMA byte count register 1H DBC1H R/W - v 00H | N[V |~ |+
FFFBAH | DMA mode control register 0 DMCO R/W v v - 00H | N[V |~ |+
FFFBBH | DMA mode control register 1 DMC1 R/W v v - 00H | V|V~ |+
FFFBCH | DMA operation control register 0 DRCO R/W v v - 00H | V|V~ |+
FFFBDH | DMA operation control register 1 DRC1 R/W \ y - 00H [V |~ |~N]|V
FFFBEH | Back ground event control register BECTL R/W \ y - 00H [V |~ |~N]|V
FFFDOH | Interrupt request flag register 2L IF2L IF2 R/W v v 00H [N |V |V ]|W
FFFD1H | Interrupt request flag register 2H IF2H RW v v 00H | V| V|V |+
FFFD2H | Interrupt request flag register 3L IF3L IF3 R/W v v v 00H | N[V |~ |+
FFFD3H | Interrupt request flag register 3H IF3H R/W v v 00H | V|V~ |V
FFFD4H | Interrupt mask flag register 2L MK2L MK2 R/W v v v FFH [V |V |V |V
FFFD5H | Interrupt mask flag register 2H MK2H R/W v v FFH | V| V|~ |+
FFFD6H | Interrupt mask flag register 3L MK3L MK3 R/W v 3 v FFH | N[ V|V |V
FFFD7H | Interrupt mask flag register 3H MK3H RW v v FFH | V| V|V |+
FFFD8H | Priority specification flag register 02L PRO2L PRO2 | R/W \ y \ FFH [V |~V |V ]+
FFFD9H | Priority specification flag register 02H PRO2H R/W y \ FFH [V |~ [N ]+
FFFDAH | Priority specification flag register 03L PRO3L PRO3 | R/W v v v FFH | V| V|V |+
FFFDBH | Priority specification flag register 03H PRO3H RW v v FFH | V| V|V |+
FFFDCH | Priority specification flag register 12L PR12L PR12 | R/W v v v FFH | V| V|V |+
FFFDDH | Priority specification flag register 12H PR12H R/W v v FFH |~V |V |~ |+
Notes 1. The reset value of LVIS varies depending on the reset source.
2. The reset value of WDTE is determined by the setting of the option byte.
RO1UH0260EJ0300 Rev.3.00 117

Sep 25, 2013

RENESAS



78KOR/Hx3

CHAPTER 3 CPU ARCHITECTURE

Table 3-5. SFR List (6/6)

Address | Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range | After | o | (o | ®
Reset % I'IIJ % (ID
1-bit | 8-bit | 16-bit 48|64 |80 [100
FFFDEH | Priority specification flag register 13L PR13L PR13 | R/W J J J FFH | V[~V [V |
FFFDFH | Priority specification flag register 13H PR13H R/W J J FFH | V[~V [V |
FFFEOH | Interrupt request flag register OL IFOL IFO R/W \/ \/ \/ 00H [~ |~V ]| N[
FFFE1H | Interrupt request flag register OH IFOH R/W N \/ 00H [~V |~V ]| N[V
FFFE2H | Interrupt request flag register 1L IF1L IF1 R/W N N N 00H |V [~V ]| V]|V
FFFE3H | Interrupt request flag register 1H IF1H R/W \/ \/ 00H [~ |~ ]|~ |~
FFFE4H | Interrupt mask flag register OL MKOL MKO R/W \/ \/ \/ FFH [~ |~ |~ |+
FFFE5H | Interrupt mask flag register OH MKOH R/W S S FFH [~ |~ ||+
FFFE6H | Interrupt mask flag register 1L MK1L MK1 R/W S S \ FFH [~ |~V ||+
FFFE7H | Interrupt mask flag register 1H MK1H R/W J J FFH | V[N [V |
FFFESH | Priority specification flag register 00L PROOL PROO | R/W N N N FFH | V[V | V]|V
FFFE9H | Priority specification flag register 0OH PROOH R/W N d FFH [V |V ||V
FFFEAH | Priority specification flag register 01L PRO1L PRO1 | R/W N d N FFH [V |V ||V
FFFEBH | Priority specification flag register 01H PRO1H R/W \/ \/ FFH [~ |~V |~ |+
FFFECH | Priority specification flag register 10L PR10L PR10 | R/W \/ \/ \/ FFH [~ |~ |~ |+
FFFEDH | Priority specification flag register 10H PR10H R/W S S FFH [~ |~ ||V
FFFEEH | Priority specification flag register 11L PR11L PR11 | R/W S S \ FFH [~ |~V ||V
FFFEFH | Priority specification flag register 11H PR11H R/W J J FFH | V[N [V |
FFFFOH | Multiplication input data register A (L) MDAL/MULA RW[RW| — - N 0000H [ V|V [ V|V
FFFF1H
FFFF2H | Multiplication input data register A (H) | MDAH/MULB RW|RW| - - Vo | 0000H | N [ V| V|V
FFFF3H
FFFF4H | Multiplication input data register B (H) MDBH/MULOH  |RW| R - - \/ 0000H [ ¥ [ N |~ |V
FFFF5H
FFFF6H | Multiplication input data register B (L) MDBL/MULOL RW| R - - N | 0000H [V [V | V|V
FFFF7H
FFFFEH | Processor mode control register PMC R/W \/ \/ - 00H [~ |~ ]|~V
Remark For extended SFRs (2nd SFRs), see Table 3-6 Extended SFR (2nd SFR) List.
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3.2.5 Extended special function registers (2nd SFRs: 2nd Special Function Registers)

Unlike a general-purpose register, each extended SFR (2nd SFR) has a special function.

Extended SFRs are allocated to the FOOO0OH to FO7FFH area. SFRs other than those in the SFR area (FFFOOH to
FFFFFH) are allocated to this area. An instruction that accesses the extended SFR area, however, is 1 byte longer than

an instruction that accesses the SFR area.

Extended SFRs can be manipulated like general-purpose registers, using operation, transfer, and bit manipulation
instructions. The manipulable bit units, 1, 8, and 16, depend on the SFR type.
Each manipulation bit unit can be specified as follows.

1-bit manipulation

Describe the symbol reserved by the assembler for the 1-bit manipulation instruction operand (laddr16.bit). This
manipulation can also be specified with an address.

8-bit manipulation

Describe the symbol reserved by the assembler for the 8-bit manipulation instruction operand (laddr16). This
manipulation can also be specified with an address.

16-bit manipulation

Describe the symbol reserved by the assembler for the 16-bit manipulation instruction operand (laddr16). When
specifying an address, describe an even address.

Table 3-6 gives a list of the extended SFRs. The meanings of items in the table are as follows.

Symbol

Symbol indicating the address of an extended SFR. It is a reserved word in the RA78KOR, and is defined as an sfr
variable using the #pragma sfr directive in the CC78K0R. When using the RA78K0R, ID78K0R-QB, and SM+ for
78KO0R, symbols can be written as an instruction operand.

R/W

Indicates whether the corresponding extended SFR can be read or written.

R/W: Read/write enable

R: Read only

W:  Write only

Manipulable bit units

“\" indicates the manipulable bit unit (1, 8, or 16). “~” indicates a bit unit for which manipulation is not possible.

After reset

Indicates each register status upon reset signal generation.

Caution Do not access addresses to which extended SFRs are not assigned.

Remark For SFRs in the SFR area, see 3.2.4 Special function registers (SFRs).
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Table 3-6. Extended SFR (2nd SFR) List (1/13)

Address | Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range After slale 8
Reset | T | T |T| T
1-bit 8-bit 16-bit 48 (64|80 (100
FOO17H | A/D port configuration register ADPC R/W - N - OOH™ [N | N | V|V
FOO30H | Pull-up resistor option register 0 PUO R/W N N - 00H [N |~ [V]|V
FO031H | Pull-up resistor option register 1 PU1 R/W v \/ - 00H | N |~ |~ |+
FO033H | Pull-up resistor option register 3 PU3 R/W N \/ - O0H [N |~ [V]| N
FO034H | Pull-up resistor option register 4 PU4 R/W v S - 00H |~ |~ |~ [+
FO035H | Pull-up resistor option register 5 PU5 R/W N N - O0H |- |~ [V]|V
FO036H | Pull-up resistor option register 6 PU6 R/W N N - 00H [N |~ [V
FO037H | Pull-up resistor option register 7 PU7 R/W v \/ - 00H | N |~ |~ |+
FOO3CH | Pull-up resistor option register 12 PU12 R/W v S - 00H |~ |~ |~ [+
FOO3EH | Pull-up resistor option register 14 PU14 R/W N N - O0H [N |~ [V]|V
FOO3FH | Pull-up resistor option register 15 PU15 R/W N N - OOH |[-|-|-1|V
FO046H | Port input mode register 6 PIM6 R/W N N - 00H [N |~ [V]|V
FO047H | Port input mode register 7 PIM7 R/W v \/ - 00H | N |~ |~ [+
FO054H | Port output mode register 4 POM4 R/W N \/ - OOH |- |~ [V]|V
FO057H | Port output mode register 7 POM7 R/W N S - 00H | V|~V [V
FOOB0H | Noise filter enable register 0 NFENO R/W N N - 00H | V|V |V [V
FOO61H | Noise filter enable register 1 NFEN1 R/W N N - 00H | V|V |V [V
FO062H | Noise filter enable register 2 NFEN2 R/W v v - 00H | N |~ |~ [+
FO063H | Noise filter enable register 3 NFEN3 R/W N \/ - OOH |- |~ [V]|V
FO067H | Low-voltage detection flag output enable | LVIOUT R/W v S - 00H | V|~V [V
register
FOO6FH | Port output slew rate select register PSRSEL R/W N S - 00H | V|~V [V
FOO70H | Specific register manipulation protection | GUARD R/W N N - 00H [N |~ [V]|V
register
FOO71H | Register used to change the operating | WDTSELF R/W - S - 00H | V|~V [V
mode of the watchdog timer during self
programming
F0074H | lllegal-memory access detection control | IAWCTL R/W v S - 00H | N |~ |~ [+
register
FO075H | lllegal-memory access RAM size setting | IAWRAM R/W - \/ - 00H |~ |~ |~ [+
register
F0076H | lllegal-memory access FLASH size IAWFLASH R/W - \ - 00H |~ |~ |~ [+
setting register
FO0O80H | DMA SFR address register 2 DSA2 R/W - v - O0H [N |~ [V]| NV
FOO81H | DMA SFR address register 3 DSA3 R/W - S - 00H | V|~V [V
FO082H | DMA RAM address register OL DRA2L | DRA2 R/W - J J 00H [V |~ [|~]|A
FO083H | DMA RAM address register OH DRA2H R/W - N 00H |~ |~ |V [V
FO084H | DMA RAM address register 1L DRA3L | DRA3 R/W - \ < 00H [N |~ [V ]|N
FO085H | DMA RAM address register 1H DRA3H R/W - v 00H [N |~ [V]| NV
FO086H | DMA byte count register 2L DBC2L | DBC2 R/W - N S O0H [N |~ [V]|V
FO087H | DMA byte count register 2H DBC2H R/W - N 00H |~ |V |V [V
FO088H | DMA byte count register 3L DBC3L | DBC3 R/W - N \ 00H [V |V [|~N]|A
FOO89H | DMA byte count register 3H DBC3H R/W - v 00H | N |~ |~ [+
Note The ADPC register is not reset even if PERO.ADCEN = 0 is set.
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Table 3-6. Extended SFR (2nd SFR) List (2/13)

Address | Special Function Register (SFR) Name Symbol R/W | Manipulable Bit Range After slale 8
Reset I|IT|T|x
1-bit 8-bit | 16-bit 48|64 |80 (100
FOO8AH | DMA mode control register 2 DMC2 R/W N \ - 00H NV V|
FOO8BH | DMA mode control register 3 DMC3 R/W N \ - 00H NV V|
FOO8BCH | DMA operation control register 2 DRC2 R/W v \ - 00H NNV
FOO8DH | DMA operation control register 3 DRC3 RW v \ - 00H NV VA
FOO8FH | DMA all-channel forced wait register DMCALL R/W v \ - 00H N V|V
FOOEOH | Multiplication/division data registers C MDCL R - - y 0000H [~ [+ [~ ]|+
FOOE1H
FOOE2H MDCH R - - \/ 0000H |~ [~ ||V
FOOE3H
FOOE8H | Multiplication/division control register MDUC R/W N S - O0H VIV
FOOFOH | Peripheral enable register 0 PERO R/W N S - O0H AR
FOOF1H | Peripheral enable register 1 PER1 R/W N S - O0H NNV
FOOF2H | Peripheral clock select register PCKSEL R/W v \ - 00H NN V|
FOOF3H | Operation speed mode control register | OSMC R/W N \/ - O0H NNV
FOOF6H | PLL status register PLLSTS R v S - 00H VIV N] Y
FOOF7H | PLL control register PLLCTL RW N N - 00H NNV
FOOFBH | POC reset register POCRES RW N N - 00H NNV
FOOFCH | STOP status output control register STPSTC R/W v \ - 00H NNV
FOOFEH | BCD adijust result register BCDADJ R - \ - | Undefined [V | V| V|V
FO100H | Serial status register 00 SSROOL | SSROO| R - S N 0000H [ [V [~N]|W
FO101H - - -
FO102H | Serial status register 01 SSRO1L | SSRo1 R - \ v 0000H |- |~ [~ |V
FO103H - - -
FO0104H | Serial flag clear trigger register 00 SIROOL | SIROO | R/W - \ N 0000H [V |~ [V ]|V
FO105H - - -
FO106H | Serial flag clear trigger register 01 SIRO1L | SIRO1 | RW - \ v 0000H |- |~ [~ |V
FO107H - - -
FO108H | Serial mode register 00 SMR00 R/W - - N 0020H [V |~ [V ]|V
FO109H
FO10AH | Serial mode register 01 SMRO1 RW - - N 0020H |- |+ |[~N|V
FO10BH
FO10CH | Serial communication operation setting | SCR00 R/W - - v 0087H [ [V [N |W
FO10DH register 00
FO10EH | Serial communication operation setting | SCRO1 RW - - \/ 0087H |- |+ [V |V
FO10FH register 01
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Table 3-6. Extended SFR (2nd SFR) List (3/13)

Address | Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range After slale 8
Reset | T |T|T|X

1-bit 8-bit 16-bit 48164 |80 (100

FO110H | Serial channel enable status register 0 | SEOL SEO R N \ \/ 0000H [ V|V [ V|V

FO111H - - -

FO112H | Serial channel start trigger register 0 SSoL SS0 R/W v \ \ 0000H [V |~V [V |V

FO113H - - -

FO114H | Serial channel stop trigger register 0 STOL STO R/W N S S 0000H | V| V|V |+

FO115H - - -

FO116H | Serial clock select register 0 SPSOL | SPSO RW - \ \ 0000H [V | V|V |+

FO117H - - -

FO118H | Serial output register 0 SO0 R/W - - \/ 0303H | V|V [V |V

FO119H

FO11AH | Serial output enable register 0 SOEOL |SOE0 | RMW v \ \ 0000H [V | V|V |+

FO11BH - - -

FO120H | Serial output level register 0 SOLOL | SOLO R/W - \ \ 0000H [ N | N |~ |+

FO121H - - -

FO122H | Serial slave select enable register 0 SSEOL | SSEO RW v \ \ 0000H [V | V|V |+

FO123H - - -

FO130H | Serial status register 10 SSR10L | SSR10 R - S \ 0000H [V | V|V |+

FO131H - - -

FO132H | Serial status register 11 SSR11L | SSR11 R - S S 0000H | V|V [ V|V

FO133H - - -

FO134H | Serial flag clear trigger register 10 SIR10L | SIR10 | R/W - \ \ 0000H [V | V|V |+

FO135H - - -

FO0136H | Serial flag clear trigger register 11 SIR11L | SIR11 R/W - S S 0000H | V|V [ V|V

FO137H - - -

F0138H | Serial mode register 10 SMR10 R/W - - \ 0020H [V |V |V |+

FO139H

FO13AH | Serial mode register 11 SMR11 RW - - \ 0020H [V | V|V |+

FO13BH

FO13CH | Serial communication operation setting | SCR10 RW - - \ 0087H [V | V|V |+

FO13DH register 10

FO13EH | Serial communication operation setting | SCR11 R/W - - \ 0087H [N | N |V |+

FO13FH register 11

R0O1UH0260EJ0300 Rev.3.00 REN ESNS 122

Sep 25, 2013



78KOR/Hx3 CHAPTER 3 CPU ARCHITECTURE
Table 3-6. Extended SFR (2nd SFR) List (4/13)
Address | Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range After || m|m|o®
Reset % LiJ % (:E

1-bit 8-bit 16-bit 486480100

FO140H | Serial channel enable status register 1 SE1L | SEf R N \ v 0000H | ¥ [V |V |V

FO141H - - -

FO0142H | Serial channel start trigger register 1 SS1L | SS1 R/W \/ \ v 0000H | v [N |~ |V

FO0143H - - -

FO144H | Serial channel stop trigger register 1 STIL | STt R/W \/ \ v 0000H | ¥ [V |V |V

FO145H _ _ _

FO0146H | Serial clock select register 1 SPS1L | SPSH1 R/W - \ v 0000H | v [V |~ |V

FO147H - - -

FO148H | Serial output register 1 SO1 R/W - - v 0303H | V [V |V |V

FO149H

FO14AH | Serial output enable register 1 SOE1L | SOE1 R/W N \ v 0000H | vV [V [V |

FO14BH - - -

FO150H | Serial output level register 1 SOL1L |SOLt R/W - S v 0000H | v [V |V |

FO151H - - -

FO158H | Serial output level register 2 SOL2L | SOoL2 R/W - \ v 0000H | = [V |V |V

FO159H - - -

FO160H | Serial status register 20 SSR20L | SSR20 R - S \ 0000H | - [V |V |

FO161H - - -

FO162H | Serial status register 21 SSR21L | SSR21 R - \ v 0000H | — | v [V |V

FO163H - - -

FO0164H | Serial flag clear trigger register 20 SIR20L | SIR20 | R/W - \ v 0000H | — | N [V |V

FO165H - - -

FO166H | Serial flag clear trigger register 21 SIR21L | SIR21 | R/W - J y 0000H [ — | V|V |V

FO167H - - -

FO0168H | Serial mode register 20 SMR20 R/W - - v 0020H | — | N [V |V

FO169H

FO16AH | Serial mode register 21 SMR21 R/W - - v 0020H | - [V |V |+

FO16BH

FO16CH | Serial communication operation setting | SCR20 R/W - - v 0087H | — | v [V |V

FO16DH register 20

FO16EH | Serial communication operation setting | SCR21 R/W - - v 0087H | — | N [V |V

FO16FH register 21

FO170H | Serial channel enable status register 2 | SE2L SE2 R N \ v 0000H | — | v [V |V

FO171H - - -

FO172H | Serial channel start trigger register 2 SS2L SS2 R/W \ \ v 0000H | — |V [V |V

FO173H - - -

FO174H | Serial channel stop trigger register 2 ST2L ST2 R/W N \ v 0000H | — | v [V |V

FO175H - - -

FO176H | Serial clock select register 2 SPS2L | SPS2 R/W - \ v 0000H | — | N [V |V

FO177H - - -

FO178H | Serial output register 2 S02 R/W - - v 0303H | - |V [V |V

FO179H

FO17AH | Serial output enable register 2 SOE2L | SOE2 R/W \/ \ v 0000H | — | N [V |V

FO17BH - - -
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Table 3-6. Extended SFR (2nd SFR) List (5/13)

Address | Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range After | e (e [ | o™
Reset % Lf % (15
1-bit | 8-bit | 16-bit 48|64 (80100
FO180H | Timer counter register 00 TCRO0O R - - N FFFFH| N [V | V|V
FO181H
FO182H | Timer counter register 01 TCROT1 R - - v FFEFH| N [V | V|V
FO183H
FO184H | Timer counter register 02 TCRO02 R - - v FFFFH| N [V |V |V
FO185H
FO186H | Timer counter register 03 TCRO3 R - - v FFFFH| N [V |V |V
FO187H
FO188H | Timer counter register 04 TCR04 R - - N FFFFH| N [V | V|V
FO189H
FO18AH | Timer counter register 05 TCRO5 R - - v FFEFH | N [V | V|V
FO18BH
FO18CH | Timer counter register 06 TCR06 R - - v FFFFH | N [V [V |
FO18DH
FO18EH | Timer counter register 07 TCRO7 R - - v FFFFH| N [V |V |V
FO18FH
FO190H | Timer mode register 00 TMROO RW - - v 0000H | vV |V [V |V
FO191H
FO192H | Timer mode register 01 TMRO1 RW - - v 0000H | v | N [V |V
FO193H
FO0194H | Timer mode register 02 TMRO02 R/W - - v 0000H | V| N |V |+
FO195H
FO196H | Timer mode register 03 TMRO03 RW - - v 0000H | v | N [V |V
FO197H
FO198H | Timer mode register 04 TMRO4 RW - - v 0000H | v | N [V |V
FO199H
FO19AH | Timer mode register 05 TMRO5 RW - - v 0000H | v | N [V |V
FO19BH
FO19CH | Timer mode register 06 TMRO06 R/W - - v 0000H | V| N |V |+
FO19DH
FO19EH | Timer mode register 07 TMRO7 RW - - v 0000H | v | N [V |V
FO19FH
FO1AOH | Timer status register 00 TSROOL | TSR00 R - N v 0000H | v | N [V |V
FO1A1H - - -
FO1A2H | Timer status register 01 TSRO1L | TSRO1 R - N v 0000H | v |V [V |V
FO1A3H - - -
FO1A4H | Timer status register 02 TSRO2L | TSR02 R - v v 0000H | v | N [V |V
FO1A5H - - -
FO1A6H | Timer status register 03 TSRO3L | TSR03 R - v v 0000H | v | N [V |V
FO1A7H - - -
FO1A8H | Timer status register 04 TSRO4L | TSR04 R - N v 0000H | v |V [V |V
FO1A9H - - -
FO1AAH | Timer status register 05 TSRO5L | TSR05 R - N v 0000H | v | N [V |V
FO1ABH - - -
FO1ACH | Timer status register 06 TSRO6L | TSR06 R - v 0000H | v | N [V |V
FO1ADH - - -
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Table 3-6. Extended SFR (2nd SFR) List (6/13)

Address | Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range After || |m |®
Reset % % % (ID
1-bit 8-bit | 16-bit 48|64 (80100
FO1AEH | Timer status register 07 TSRO7L [TSR07 R - v v 0000H [V [V |~V |+
FO1AFH - - -
FO1BOH | Timer channel enable status register 0 | TEOL TEO R v v v 0000H [V [V |~V |+
FO1B1H - - -
FO1B2H | Timer channel start trigger register 0 TSOL TS0 R/W v v v 0000H [V [V |~V |+
FO1B3H - - -
FO1B4H | Timer channel stop trigger register 0 TTOL TTO R/W v v 0000H [V [V |V |+
FO1B5H - - -
FO1B6H | Timer clock select register 0 TPSO R/W - - v 0000H |V [V |V |+
FO1B7H
FO1B8H | Timer output register 0 TOOL TOO R/W - v v 0000H [V [V |~V |+
FO1B9H - -
FO1BAH | Timer output enable register 0 TOEOL | TOEO | RW \ N v 0000H | N [V [V |+
FO1BBH - - -
FO1BCH | Timer output level register 0 TOLOL | TOLO | RMW - N v 0000H | ¥ [V [V |+
FO1BDH - - -
FO1BEH | Timer output mode register 0 TOMOL | TOMO | R/W - v 0000H |V [V |V |+
FO1BFH - - -
FO1COH | Timer counter register 10 TCR10 R - - v FFFFH [N | V|V |V
FO1C1H
FO1C2H | Timer counter register 11 TCR11 R - - v FFFFH| N |V |V | ¥
FO1C3H
FO1C4H | Timer counter register 12 TCR12 R - - v FFFFH| N | V|V | ¥
FO1C5H
FO1C6H | Timer counter register 13 TCR13 R - - v FFFFH| N | V|V |V
FO1C7H
FO1C8H | Timer counter register 14 TCR14 R - - v FFFFH| N | N |V | ¥
FO1C9H
FO1CAH | Timer counter register 15 TCR15 R - - v FFFFH| N |V |V | ¥
FO1CBH
FO1CCH | Timer counter register 16 TCR16 R - - v FFFFH| N | V|V | ¥
FO1CDH
FO1CEH | Timer counter register 17 TCR17 R - - v FFFFH| N | V|V |V
FO1CFH
FO1DOH | Timer mode register 10 TMR10 R/W - - v 0000H [V [V |~V |+
FO1D1H
FO1D2H | Timer mode register 11 TMR11 R/W - - y 0000H [ v [V |V [V
FO1D3H
FO1D4H | Timer mode register 12 TMR12 R/W - - v 0000H [V [V |V |+
FO1D5H
FO1D6H | Timer mode register 13 TMR13 R/W - - v 0000H |V [V |V |+
FO1D7H
FO1D8H | Timer mode register 14 TMR14 R/W - - v 0000H [V [V |~V |+
FO1D9H
FO1DAH | Timer mode register 15 TMR15 R/W - - y 0000H [ v [V |~ [V
FO1DBH
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Table 3-6. Extended SFR (2nd SFR) List (7/13)
Address | Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range After o] o |m| o
Reset (i> % % (ID
1-bit 8-bit | 16-bit 48|64 |80(100
FO1DCH | Timer mode register 16 TMR16 R/W - - < 0000H | ¥ [N |~ [+
FO1DDH
FO1DEH | Timer mode register 17 TMR17 R/W - - R 0000H | V| N |~ [+
FO1DFH
FO1EOH | Timer status register 10 TSR10L | TSR10 R - v \ 0000H | V| N |V [+
FO1E1H - - -
FO1E2H | Timer status register 11 TSR11L | TSR11 R - v \ 0000H | V| N |V [+
FO1E3H _ _ —
FO1E4H | Timer status register 12 TSR12L | TSR12 R - v \ 0000H | v | N |V [+
FO1E5H - - -
FO1E6H | Timer status register 13 TSR13L | TSR13 R - R \ 0000H | V| N |V [+
FO1E7H _ _ _
FO1E8H | Timer status register 14 TSR14L | TSR14 R - v < 0000H | ¥ | N |~ [+
FO1E9H - - -
FO1EAH | Timer status register 15 TSR15L | TSR15 R - R \ 0000H | V| N |V [+
FO1EBH - - -
FO1ECH | Timer status register 16 TSR16L | TSR16 R - v \ 0000H | V| N |V [+
FO1EDH - - -
FO1EEH | Timer status register 17 TSR17L | TSR17 R - v \ 0000H | V| N |V [+
FO1EFH - - -
FO1FOH | Timer channel enable status register 1 | TETL | TE1 R N v \ 0000H | V| N |V [+
FO1F1H - - -
FO1F2H | Timer channel start trigger register 1 TS1L | TS1 R/W v v < 0000H | ¥ [N |~ [+
FO1F3H - - -
FO1F4H | Timer channel stop trigger register 1 TTIL | TTH RW N R \ 0000H | V| N |V [+
FO1F5H _ _ _
FO1F6H | Timer clock select register 1 TPSH R/W - - R 0000H | v [N |~ [+
FO1F7H
FO1F8H | Timer output register 1 TOIL | TOt1 R/W - v S 0000H | V|V |V |V
FO1F9H - - -
FO1FAH | Timer output enable register 1 TOE1L | TOE1 R/W N v \ 0000H | V|V |V |V
FO1FBH - - -
FO1FCH | Timer output level register 1 TOL1L | TOL1 R/W - v S 0000H | V|V |V |V
FO1FDH - - -
FO1FEH | Timer output mode register 1 TOM1L | TOM1 RW - R \ 0000H | V| N |V [+
FO1FFH - - -
FO200H | Timer counter register 20 TCR20 R - - R FFFFH| - [V [V |V
FO201H
F0202H | Timer counter register 21 TCR21 R - - J FFFFH| - [ V|~ |V
F0203H
FO204H | Timer counter register 22 TCR22 R - - v FFFFH| - [V [V |V
F0205H
F0206H | Timer counter register 23 TCR23 R - - \ FFFFH| - [V [V |V
F0207H
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Table 3-6. Extended SFR (2nd SFR) List (8/13)

Address | Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range After || m| o | o
Reset % I"II_'J % (ID
1-bit 8-bit | 16-bit 48|64 (80 (100
F0208H | Timer counter register 24 TCR24 R - - y FFFFH| - |- |- | ¥
F0209H
FO20AH | Timer counter register 25 TCR25 R - - v FFFFH| - | - | - |V
FO20BH
FO020CH | Timer counter register 26 TCR26 R - - v FFFFH| - |- | - |V
FO20DH
FO20EH | Timer counter register 27 TCR27 R - - \ FFFFH| - |- |- | ¥
FO20FH
F0210H | Timer mode register 20 TMR20 R/W - - v 0000H | = [V [V |V
FO211H
F0212H | Timer mode register 21 TMR21 R/W - - y 0000H [ - | V|V |+
F0213H
F0214H | Timer mode register 22 TMR22 R/W - - v 0000H | — [V |~ [+
F0215H
FO216H | Timer mode register 23 TMR23 R/W - - v 0000H | — [V |V [+
F0217H
F0218H | Timer mode register 24 TMR24 R/W - - \ 0000H [ - | - |- |+
F0219H
FO21AH | Timer mode register 25 TMR25 R/W - - v 0000H | - [ - |- |+
F021BH
FO21CH | Timer mode register 26 TMR26 R/W - - \ 0000H [ - | - |- |+
F021DH
FO21EH | Timer mode register 27 TMR27 R/W - - v 0000H | - [ - | = |+
FO21FH
FO220H | Timer status register 20 TSR20L |TSR20 R - \ v 0000H | — [V |V [+
F0221H - - -
F0222H | Timer status register 21 TSR21L |TSR21 R - \ v 0000H | — [V |~V [+
F0223H - - -
F0224H | Timer status register 22 TSR22L |TSR22 R - \ v 0000H | — [V | N [+
F0225H - - -
F0226H | Timer status register 23 TSR23L |TSR23 R - \ v 0000H | — [V |V |+
F0227H - - -
F0228H | Timer status register 24 TSR24L |TSR24 R - \ v 0000H | - [ —| - |+
F0229H - - -
F022AH | Timer status register 25 TSR25L |TSR25 R - J y 0000H [ - | - |- |+
F022BH - - -
F022CH | Timer status register 26 TSR26L | TSR26 R - \ v 0000H | - [ - | = |+
F022DH - - -
FO22EH | Timer status register 27 TSR27L |TSR27 R - J y 0000H [ - |- |- |V
FO22FH - - -
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Table 3-6. Extended SFR (2nd SFR) List (9/13)

Address Special Function Symbol R/W Manipulable Bit Range After |w o |m|®

Register (SFR) Name Reset ciD UIJ I'II' (ID
1-bit | 8-bit | 16-bit 48|64 (80100

F0230H | Timer channel enable status register2 | TE2L | TE2 R v v v 0000H [ — [ N [V ]|+

F0231H - - -

F0232H | Timer channel start trigger register 2 TS2L | TS2 RW J 3 V 0000H [ — [ N [V |+

F0233H - _ _

F0234H | Timer channel stop trigger register 2 TT2L | TT2 R/W V V y 0000H [ — [ N [ V]V

F0235H - - -

F0236H | Timer clock select register 2 TPS2 R/W - - N 0000H | — | N |V |V

F0237H

F0238H | Timer output register 2 TO2L | TO2 R/W - v N 0000H | — | N | V|V

F0239H - - -

FO23AH | Timer output enable register 2 TOE2L | TOE2 R/W v v v 0000H [ — [ N [V ]|+

F023BH - - -

FO23CH | Timer output level register 2 TOL2L | TOL2 R/W - v N 0000H | — | N | V|V

F023DH - - -

FO23EH | Timer output mode register 2 TOM2L | TOM2 R/W - N N 0000H | — | N |V |V

FO23FH - - -

F0240H | LIN-UARTO control register 0 UFOCTLO R/W S v - 10H [V [~ |V ]|

F0241H | LIN-UARTO option control register O UFOOPTO R/W S v - 14H [N [V |V

F0242H | LIN-UARTO control register 1 UFOCTLA R/W - - OFFFH | N | N [V |V

F0243H

F0244H | LIN-UARTO option control register 1 UFOOPT1 R/W N - 00H | V| V| V]|V

F0245H | LIN-UARTO option control register 2 UFOOPT2 R/W N N - 00H | V| V| V]|V

F0246H | LIN-UARTO status register UFOSTR R - - y 0000H [ V[N [V ]+

F0247H

F0248H | LIN-UARTO status clear register UFOSTC R/W - - N 0000H | V| V|V |V

F0249H

FO24AH LIN-UARTO 8-bit wait transmit | UFOWTXB W - v - OOH [V [N |[V]|V
data register

F024BH | LIN-UARTO wait transmit data register | UFOWTX w - - y 0000H [ V[N [V ]|+

FO24EH | LIN-UARTO ID setting register UFOID R/W - y - OOH [V [N |[V]|V

FO24FH | LIN-UARTO buffer register 0 UFOBUFO R/W - v - 00H [~ [N | N[V

F0250H | LIN-UARTO buffer register 1 UFOBUF1 R/W - N - 00H [~ | N[ ~N|V

F0251H | LIN-UARTO buffer register 2 UFOBUF2 R/W - N - 00H [~ | N[ ~N|V

F0252H | LIN-UARTO buffer register 3 UFOBUF3 R/W - v - 00H [~ [N |A~N |V

F0253H | LIN-UARTO buffer register 4 UFOBUF4 R/W - v - 00H [~ [N |A~N |V

F0254H | LIN-UARTO buffer register 5 UFOBUF5 R/W - N - 00H | V| V| V|V

F0255H | LIN-UARTO buffer register 6 UFOBUF6 R/W - N - 00H | V| V| V|V

F0256H | LIN-UARTO buffer register 7 UFOBUF7 R/W - v - 00H [~ [N | N[V

F0257H | LIN-UARTO buffer register 8 UFOBUF8 R/W - v - 00H [~ [N | N[V

F0258H | LIN-UARTO buffer control register UFOBUCTL R/W - - N 0000H | ¥ | N |V |V

F0259H

F0260H | LIN-UART1 control register 0 UF1CTLO R/W v \ - 10H v

F0261H | LIN-UART1 option control register 0 UF10PTO R/W v \ - 14H [N [~V | V]

F0262H | LIN-UART1 control register 1 UF1CTLA R/W - - v OFFFH | N | N |V |+

F0263H
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Table 3-6. Extended SFR (2nd SFR) List (10/13)

Address Special Function Symbol R/W Manipulable Bit Range After ey (o o |

Register (SFR) Name Reset % "'IJ % (ID
1-bit 8-bit | 16-bit 48|64 (80100

F0264H | LIN-UART1 option control register 1 UF10PT1 R/W N S - 00H | V| V| V|V

F0265H | LIN-UART1 option control register 2 UF10PT2 R/W v < - 00H [~ |~V |AN |V

F0266H | LIN-UARTT1 status register UF1STR R - - 0000H | V| N [V |+

F0267H

F0268H | LIN-UART1 status clear register UF1STC RW - - v 0000H | V| N [V |+

F0269H

FO26AH LIN-UART1 8-bit wait transmit | UFIWTXB w - \ - 00H [V [N |V [V
data register

F026BH | LIN-UART1 wait transmit data register | UF1TWTX w - - v 0000H | V| N [V |+

FO26EH | LIN-UART1 ID setting register UF1ID R/W - < - 00H [~ | N[N |V

FO26FH | LIN-UART1 buffer register 0 UF1BUF1 R/W - < - 00H [~ |~V |AN |V

F0270H | LIN-UART1 buffer register 1 UF1BUF1 RW - < - 00H [~ | ~N| N[V

F0271H | LIN-UART1 buffer register 2 UF1BUF2 R/W - J - 00H [V |~N|[~]|V

F0272H | LIN-UART1 buffer register 3 UF1BUF3 R/W - J - OOH [V |~N|[~]|V

F0273H | LIN-UART1 buffer register 4 UF1BUF4 R/W - J - O0H [V |~N|[~]|V

F0274H | LIN-UART1 buffer register 5 UF1BUF5 R/W - J - 00H [V |~N|[~]|V

F0275H | LIN-UART1 buffer register 6 UF1BUF6 R/W - J - O0H [V |~N|[~]|V

F0276H | LIN-UART1 buffer register 7 UF1BUF7 R/W - J - O0H [V |~N|[~]|V

F0277H | LIN-UARTT1 buffer register 8 UF1BUF8 RW - S - 00H [~ |V ||V

F0278H | LIN-UART1 buffer control register UF1BUCTL R/W - - v 0000H | ¥ | N |V |V

F0279H

FO280H | 10-bit A/D conversion result register 0 | ADCRO R - - v 0000H | vV | N |V |V

F0281H 8-bit A/D conversion result ADCROH R - J - 00H V[N |[V]|V
register O

F0282H | 10-bit A/D conversion result register 1 | ADCRH R - - v 0000H | V| N [V |+

F0283H 8-bit A/D conversion result ADCR1H R - S - 00H | V| V| V|V
register 1

FO284H | 10-bit A/D conversion result register 2 | ADCR2 R - - N 0000H | ¥ | N |V |V

F0285H 8-bit A/D conversion result ADCR2H R - \ - 00H | V| V| V|V
register 2

FO286H | 10-bit A/D conversion result register 3 | ADCR3 R - - v 0000H | ¥ | N |V |V

F0287H 8-bit A/D conversion result ADCR3H R - J - 00H V|~V |[~]|V
register 3

F0288H | 10-bit A/D conversion result register 4 | ADCR4 R - - v 0000H | V| N [V [+

F0289H 8-bit A/D conversion result ADCR4H R - S - 00H | V| V| V|V
register 4

FO28AH | 10-bit A/D conversion result register 5 | ADCR5 R - - v 0000H | ¥ | N |V |V

F028BH 8-bit A/D conversion result ADCRSH R - \ - 00H | V| V| V|V
register 5

FO28CH | 10-bit A/D conversion result register 6 | ADCR6 R - - v 0000H | v | N |V |V

F028DH 8-bit A/D conversion result ADCR6H R - J - 00H V|~V |[~]|V
register 6

FO28EH | 10-bit A/D conversion result register 7 | ADCR7 R - - v 0000H | V| N [V |+

FO28FH 8-bit A/D conversion result ADCR7H R - S - 00H | V| V| V|V
register 7
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Table 3-6. Extended SFR (2nd SFR) List (11/13)

Address Special Function Symbol R/W Manipulable Bit Range After |w o |m|®

Register (SFR) Name Reset ciD UIJ I'II' (ID

1-bit 8-bit 16-bit 48|64 |80|100

F0290H | 10-bit A/D conversion result register 8 | ADCRS8 R - - v 0000H | v | N |V |V

F0291H 8-bit A/D conversion result ADCR8H R - V - 00H |V |~V |[V]|V
register 8

FO292H | 10-bit A/D conversion result register 9 | ADCR9 R - - N 0000H | ¥ | N |V |V

F0293H 8-bit A/D conversion result ADCRYH R - V - 00H |V |~V |[V]|V
register 9

FO294H | 10-bit A/D conversion result register 10 | ADCR10 R - - N 0000H | ¥ | N |V |V

F0295H 8-bit A/D conversion result ADCR10H R - J - 00H | N[N |[~V]|V
register 10

FO296H | 10-bit A/D conversion result register 11 | ADCR11 R - - N 0000H | — | N |V |V

F0297H 8-bit A/D conversion result ADCR11H R - J - O0H |- |~V |[~V]|V
register 11

FO298H | 10-bit A/D conversion result register 12 | ADCR12 R - - N 0000H | — | N | V|V

F0299H 8-bit A/D conversion result ADCR12H R - J - 00H |- |~V |[~V]|V
register 12

FO29AH | 10-bit A/D conversion result register 13 | ADCR13 R - - N 0000H | — | N |V |V

F029BH 8-bit A/D conversion result ADCR13H R - J - 00H | —|~N |~V
register 13

FO29CH | 10-bit A/D conversion result register 14 | ADCR14 R - - N 0000H | — | N |V |V

F029DH 8-bit A/D conversion result ADCR14H R - \ - 00H |- |~V |[V[|V
register 14

FO29EH | 10-bit A/D conversion result register 15 | ADCR15 R - - v 0000H | - | - |V |V

FO29FH 8-bit A/D conversion result ADCR15H R - J - 00H | —| - |~ |~
register 15

FO2A0H | 10-bit A/D conversion result register 16 | ADCR16 R - - v 0000H | - | - | - |+

FO2A1H 8-bit A/D conversion result ADCR16H R - J - 00H | —|—-|-|¥
register 16

FO2A2H | 10-bit A/D conversion result register 17 | ADCR17 R - - v 0000H | - | - | - |+

F02A3H 8-bit A/D conversion result ADCR17H R - S - OOH |-|-|-|¥
register 17

FO2A4H 10-bit A/D conversion result register 18 ADCR18 R - - v 0000H | - | = | - |V

FO2A5H 8-bit A/D conversion result ADCR18H R - \ - OOH |-|-|-|¥
register 18

FO2A6H 10-bit A/D conversion result register 19 ADCR19 R - - v 0000H | - | = | - | ¥

FO2A7H 8-bit A/D conversion result ADCR19H R - \ - 00H |-|-|-|V
register 19

FO2A8H 10-bit A/D conversion result register 20 ADCR20 R - - v 0000H | - | = | - | ¥

FO2A9H 8-bit A/D conversion result ADCR20H R - \ - 00H |-|-|-|V
register 20
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Table 3-6. Extended SFR (2nd SFR) List (12/13)

Address Special Function Symbol R/W | Manipulable Bit Range After owlon|lo|om
Register (SFR) Name Reset % I'IIJ I'II' (ID
1-bit | 8-bit | 16-bit 48|64 (80100
FO2AAH 10-bit A/D conversion result register 21 ADCR21 R - - v 0000H - ==V
FO2ABH 8-bit A/D conversion result ADCR21H R - \/ - 00H - \/
register 21
FO2ACH | 10-bit A/D conversion result register 22 ADCR22 R - - N 0000H |[-|-|-1|V
FO2ADH 8-bit A/D conversion result ADCR22H R - \/ - 00H ==Y
register 22
FO2AEH 10-bit A/D conversion result register 23 ADCR23 R - - N 0000H o
FO2AFH 8-bit A/D conversion result ADCR23H R - J - 00H - =1-1
register 23
FO4FOH | Data flash status register DFLST R S \ - O0H NV A
FO5COH | CAN global module control register CGMCTRL RW - - N 0000H [~ |~V | ~N|V
FO5C1H
FO5C6H | CAN global automatic block transmission | CGMABT RW - - v 0000H [~ |~ [N |+
FO5C7H control register
FO5C8H | CAN global automatic block transmission| CGMABTD RW - \ - 00H NV A
delay setting register
FO5CEH | CAN global module clock select register | CGMCS RW - \/ - OFH NV V] A
FO5DOH | CAN module mask 1 register L CMASK1L RW - - N | Undefined | ¥ |V | V|V
FO5D1H
FO5D2H | CAN module mask 1 register H CMASK1H R/W - - N | Undefined | ¥ | N [V |V
FO5D3H
FO5D4H | CAN module mask 2 register L CMASK2L R/W - - N | Undefined | ¥ | v | V|
FO5D5H
FO5D6H | CAN module mask 2 register H CMASK2H RW - - N | Undefined | ¥ | NV | V|
FO5D7H
FO5D8H | CAN module mask 3 register L CMASK3L R/W - - N | Undefined | ¥ | N | V|V
FO5D9H
FOS5DAH | CAN module mask 3 register H CMASK3H RW - - N | Undefined | ¥ | N | V | ¥
FO5DBH
FO5DCH | CAN module mask 4 register L CMASKA4L RW - - N | Undefined | ¥ | N | V|V
FO5DDH
FOSDEH | CAN module mask 4 register H CMASK4H R/W - - N | Undefined | ¥ | N [V |V
FO5DFH
FOSEOH | CAN module control register CCTRL R/W - - N 0000H [~ |V [V [V
FO5E1H
FO5E2H | CAN module last error code register CLEC RW - N - 00H NV A
FO5E3H | CAN module information register CINFO R - N - O0H NV A
FOS5E4H | CAN module error counter register CERC R - - v 0000H [~ |~ [N |+
FO5E5H
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Table 3-6. Extended SFR (2nd SFR) List (13/13)
Address Special Function Symbol R/W | Manipulable Bit Range After owlon|lo|om
Register (SFR) Name Reset % I'IIJ I'II' (ID
1-bit 8-bit | 16-bit 48|64 (80(100
FOSE6H | CAN module interrupt enable register CIE R/W - - \ 0000H |~ |~ [~V
FO5E7H
FO5E8H | CAN module interrupt status register CINTS R/W - - \ 0000H |~V [N |V [V
FO5E9H
FOSEAH | CAN module bit rate prescaler register | CBRP R/W - N - FFH NV
FOSECH | CAN module bit rate register CBTR R/W - - \ 370FH [~ | V||
FO5EDH
FOSEEH | CAN module last in-pointer register CLIPT R/W - v - Undefined | v | V| V|V
FO5FOH | CAN module receive history list register | CRGPT R/W - - \ xx02H [V | V|V ]|
FO5F1H
FO5F2H | CAN module last out-pointer register CLOPT RW - v Undefined | v | V| V|V
FO5F4H | CAN module transmit history list register | CTGPT R/W - - xx02H | N[V [V
FO5F5H
FO5F6H | CAN module time stamp register CTS R/W - - S 0000H | N[V |~V |V
FO5F7H
Remark For SFRs in the SFR area, see Table 3-5 SFR List.
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3.3 Instruction Address Addressing
3.3.1 Relative addressing

[Function]
Relative addressing stores in the program counter (PC) the result of adding a displacement value included in the
instruction word (signed complement data: —128 to +127 or —32768 to +32767) to the program counter (PC)’s value
(the start address of the next instruction), and specifies the program address to be used as the branch destination.
Relative addressing is applied only to branch instructions.

Figure 3-18. Outline of Relative Addressing

PC
OP code
D
E J DISPLACE 8/16 bits
<R> Note Please do not use Relative addressing in the following commands.

The branch instruction from internal program memory space to RAM space.
The branch instruction from RAM space to internal program memory space.

3.3.2 Immediate addressing

[Function]
Immediate addressing stores immediate data of the instruction word in the program counter, and specifies the
program address to be used as the branch destination.
For immediate addressing, CALL !laddr20 or BR !laddr20 is used to specify 20-bit addresses and CALL !addr16 or
BR laddr16 is used to specify 16-bit addresses. 0000 is set to the higher 4 bits when specifying 16-bit addresses.

Figure 3-19. Example of CALL !'laddr20/BR !!addr20

PC

OP code

Low Addr.

High Addr.

Seg Addr.

Figure 3-20. Example of CALL !addr16/BR !addr16

PC PCs | PCh PCL
T OP code
0000 Low Addr.
High Addr.
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3.3.3 Table indirect addressing

[Function]
Table indirect addressing specifies a table address in the CALLT table area (0080H to O0BFH) with the 5-bit
immediate data in the instruction word, stores the contents at that table address and the next address in the program
counter (PC) as 16-bit data, and specifies the program address. Table indirect addressing is applied only for CALLT
instructions.
In the 78KOR microcontrollers, branching is enabled only to the 64 KB space from 00000H to OFFFFH.

Figure 3-21. Outline of Table Indirect Addressing

OP code

Low Addr.

00000000 |10 0 [:
High Addr.

Table address
Memory
0000
PC PCs | PCu | PCL
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3.3.4 Register direct addressing

[Function]
Register direct addressing stores in the program counter (PC) the contents of a general-purpose register pair

(AX/BC/DE/HL) and CS register of the current register bank specified with the instruction word as 20-bit data, and
specifies the program address. Register direct addressing can be applied only to the CALL AX, BC, DE, HL, and BR

AX instructions.

Figure 3-22. Outline of Register Direct Addressing

OP code
CS p
PC PCs PCH PCL
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3.4 Addressing for Processing Data Addresses
3.4.1 Implied addressing

[Function]
Instructions for accessing registers (such as accumulators) that have special functions are directly specified with the
instruction word, without using any register specification field in the instruction word.

[Operand format]
Because implied addressing can be automatically employed with an instruction, no particular operand format
is necessary.
Implied addressing can be applied only to MULU X.

Figure 3-23. Outline of Implied Addressing

OP code A register

Memory
3.4.2 Register addressing
[Function]
Register addressing accesses a general-purpose register as an operand. The instruction word of 3-bit long is used

to select an 8-bit register and the instruction word of 2-bit long is used to select a 16-bit register.

[Operand format]

Identifier Description
r X,A,C,B,E,D,LH
p AX, BC, DE, HL

Figure 3-24. Outline of Register Addressing

OP code Register

Memory

RO1UH0260EJ0300 Rev.3.00 NS 136
Sep 25, 2013 aENES



78KOR/Hx3

CHAPTER 3 CPU ARCHITECTURE

3.4.3 Direct addressing

[Function]

Direct addressing uses immediate data in the instruction word as an operand address to directly specify the target

address.

[Operand format]

Identifier Description
ADDR16 Label or 16-bit immediate data (only the space from FOOOOH to FFFFFH is specifiable)
ES: ADDR16 | Label or 16-bit immediate data (higher 4-bit addresses are specified by the ES register)

Figure 3-25. Example of ADDR16

OP code

Low Addr.

High Addr.

—
|

Figure 3-26. Example of ES:ADDR16

Memory

FFFFFH

FOOOOH

FFFFFH
OP code
LowAddr. — = |V~~~ "~~~
ow ' ] Target memory
High Addr. — |- =~"===--~-
00000H
Memory
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3.4.4 Short direct addressing
[Function]
Short direct addressing directly specifies the target addresses using 8-bit data in the instruction word. This type of

addressing is applied only to the space from FFE20H to FFF1FH.

[Operand format]

Identifier Description

SADDR Label, FFE20H to FFF1FH immediate data, or OFE20H to OFF1FH immediate data
(only the space from FFE20H to FFF1FH is specifiable)

SADDRP Label, FFE20H to FFF1FH immediate data, or OFE20H to OFF1FH immediate data (even address only)
(only the space from FFE20H to FFF1FH is specifiable)

Figure 3-27. Outline of Short Direct Addressing

OP code

________ FFF1FH
saddr saddr

FFE20H

Memory

Remark SADDR and SADDRP are used to describe the values of addresses FE20H to FF1FH with 16-bit immediate
data (higher 4 bits of actual address are omitted), and the values of addresses FFE20H to FFF1FH with 20-
bit immediate data.

Regardless of whether SADDR or SADDRP is used, addresses within the space from FFE20H to FFF1FH
are specified for the memory.
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3.4.5 SFR addressing

[Function]

SFR addressing directly specifies the target SFR addresses using 8-bit data in the instruction word. This type of
addressing is applied only to the space from FFFOOH to FFFFFH.

[Operand format]

Identifier Description
SFR SFR name
SFRP 16-bit-manipulatable SFR name (even address only)

Figure 3-28. Outline of SFR Addressing

OP code

SFR

—,—> SFR

Memory

FFFFFH

FFFOOH
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3.4.6 Register indirect addressing
[Function]
Register indirect addressing directly specifies the target addresses using the contents of the register pair specified

with the instruction word as an operand address.

[Operand format]

Identifier Description

- [DE], [HL] (only the space from FOOOOH to FFFFFH is specifiable)

- ES:[DE], ES:[HL] (higher 4-bit addresses are specified by the ES register)

Figure 3-29. Example of [DE], [HL]

FFFFFH
OP code I——l p I—» Target memory
FOOO0OH
Memory
Figure 3-30. Example of ES:[DE], ES:[HL]
FFFFFH
OP code I—»l rp H Target memory
00000H
Memory
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3.4.7 Based addressing

[Function]
Based addressing uses the contents of a register pair specified with the instruction word as a base address, and 8-
bit immediate data or 16-bit immediate data as offset data. The sum of these values is used to specify the target
address.

[Operand format]

Identifier Description

- [HL + byte], [DE + byte], [SP + byte] (only the space from FOOOOH to FFFFFH is specifiable)

- word[B], word[C] (only the space from FOOO0H to FFFFFH is specifiable)

- word[BC] (only the space from FOOOOH to FFFFFH is specifiable)

- ES:[HL + byte], ES:[DE + byte] (higher 4-bit addresses are specified by the ES register)

- ES:word[B], ES:word[C] (higher 4-bit addresses are specified by the ES register)

- ES:word[BC] (higher 4-bit addresses are specified by the ES register)

<R> Notes 1. When not using ES register, it is prohibition that the result added to the base address exceeds FFFFH.
When using ES register, it is prohibition that the result added to the base address exceeds FFFFFH.
<R> 2. When using [SP + byte], SP's value being in RAM space and the value which added byte with SP need

to be below FFEDFH in RAM space.

Figure 3-31. Example of [SP+byte]

FFFFFH
a Target memory
OP code FOOOOH
byte
Memory
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Figure 3-32. Example of [HL + byte], [DE + byte]

FFFFFH
(D) arst mmor
OP code FOOOOH
byte
Memory
Figure 3-33. Example of word[B], word[C]
FFFFFH
(D) ragetmaren
OP code FOOOOH
Low Addr. —
High Addr. _—_—
Memory
Figure 3-34. Example of word[BC]
FFFFFH
(D) gt memory
OP code FOOOOH
Low Addr. —
High Addr. -
Memory
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Figure 3-35. Example of ES:[HL + byte], ES:[DE + byte]

rp (HL/DE)

OP code

byte

Memory

FFFFFH

00000H

Figure 3-36. Example of ES:word[B], ES:word[C]

OP code

Low Addr.

High Addr.

Memory

Figure 3-37. Example of ES:word[BC]

OP code

Low Addr.

High Addr.

Memory

FFFFFH

00000H

FFFFFH

00000H
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3.4.8 Based indexed addressing

[Function]
Based indexed addressing uses the contents of a register pair specified with the instruction word as the base
address, and the content of the B register or C register similarly specified with the instruction word as offset address.
The sum of these values is used to specify the target address.

[Operand format]

Identifier Description

- [HL+B], [HL+C] (only the space from FOOOOH to FFFFFH is specifiable)

- ES:[HL+B], ES:[HL+C] (higher 4-bit addresses are specified by the ES register)

<R> Note When not using ES register, it is prohibition that the result added to the base address exceeds FFFFH.
When using ES register, it is prohibition that the result added to the base address exceeds FFFFFH.

Figure 3-38. Example of [HL+B], [HL+C]

FFFFFH
| OP code |

FOOOOH

Memory

Figure 3-39. Example of ES:[HL+B], ES:[HL+C]

FFFFFH

| OP code |

rp (HL)

00000H

Memory
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3.4.9 Stack addressing

[Function]

The stack area is indirectly addressed with the stack pointer (SP) contents. This addressing is automatically
employed when the PUSH, POP, subroutine call, and return instructions are executed or the register is

saved/restored upon generation of an interrupt request.
Stack addressing is applied only to the internal RAM area.

[Operand format]

Identifier

Description

PUSH AX/BC/DE/HL
POP AX/BC/DE/HL
CALL/CALLT

RET

BRK

RETB
(Interrupt request generated)

RETI

RO1UHO0260EJ0300 Rev.3.00

Sep 25, 2013

RENESAS

145



78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS

CHAPTER 4 PORT FUNCTIONS

4.1 Port Functions

There are three types of pin I/O buffer power supplies: AVrer, EVop (EVppoo, EVpbp1), and Vop. The relationship between
these power supplies and the pins is shown below.

Table 4-1. Pin I/0O Buffer Power Supplies (AVRrer, EVbbo, Vbb)

o 78KOR/HCS: 48-pin plastic LQFP (fine pitch) (7 x 7)
e 78KOR/HE3: 64-pin plastic LQFP (fine pitch) (10 x 10)
e 78KOR/HF3: 80-pin plastic LQFP (fine pitch) (12 x 12)

Power Supply Corresponding Pins
AVRer P80 to P87, P90 to P97
EVoo Port pins other than P80 to P87, P90 to P97, and P121 to P124
Voo e P121to P124
¢ Pins other than port pins

Table 4-2. Pin I/O Buffer Power Supplies (AVrer, EVbpo, EVbp1, VDD)

e 78KOR/HG3: 100-pin plastic LQFP (fine pitch) (14 x 14)

Power Supply Corresponding Pins
AVRer P80 to P87, P90 to P97, P100 to P107
EVopo, EVop1 Port pins other than P80 to P87, P90 to P97, P100 to P107, and P121 to P124
Voo e P121 to P124
¢ Pins other than port pins

78KO0R/Hx3 products are provided with the digital I/O ports, which enable variety of control operations. The functions of
each port are shown in Table 4-3.

In addition to the function as digital 1/O ports, these ports have several alternate functions. For details of the alternate
functions, see CHAPTER 2 PIN FUNCTIONS.
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Table 4-3. Port Functions (1/3)

H | H H H | Function| I/O Function After Reset Alternate Function

C | E F| G Name

33|33

48 | 64 | 80 | 100

NN V| N | POO 110 Port 0. Input port INTP7/TI05/TO05

- | - | v |V |Po1 VO port. TI04/TO04
Input/output can be specified in 1-bit units.

- | = | N | v |PO2 ) ) . TI06/TO06
Use of an on-chip pull-up resistor can be specified

- | -1-1+ |Po3 by a software setting. -

NI AN NN [P0 110 Port 1. Input port | TI00/SCK10/TO00/
I/O port. CTxD/LTxD1

N N N v P11 Input/output can be specified in 1-bit units. Ti02/s110/LRXD1/
Use of an on-chip pull-up resistor can be specified INTPLR1/CRxD/TO02
by a software setting.

NN A P12 INTP3/TI16/SO10/TO16

P13 TI04/LTxD0/TO04
NN N Y P14 T106/LRxDO/INTPLRO/
TOO06

N AN NN | P15 TI10/SO00/TO10

NN NN |P16 TI12/S100/TO12

NN NN P17 TI14/SCK00/TO14

NN V| N[ P30 110 Port 3. Input port INTP2/SSI100/TI101/TOO1

A R I A VO port. INTP2/TI11/STOPST/
Input/output can be specified in 1-bit units. TO11
Use of an on-chip pull-up resistor can be specified

NN NV P2 b pHTHP P INTP4/TI18/TO13
by a software setting.

NN V| N [ P40 110 Port 4. Input port | TOOLO/TI05/TO05

V| V|V V| Pa VO port, TOOL1/Ti07/T007
Output of P42 and P43 can be set to N-ch open-

- | N AN ] V| P42 . TxD2/SCL20
drain output (Voo tolerance).

o R R I i Input/output can be specified in 1-bit units. RxD2/SDA20/INTPR2

_ _ N v | P44 Use of an on-chip pull-up resistor can be specified TI07/TO07

~ ~ N J | pas by a software setting. THO/TO10

- | = | V| N |P46 TI12/TO12

N NI A | P47 INTP8

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark +: Mounted, —; Not mounted

RO1UHO0260EJ0300 Rev.3.00

Sep 25, 2013

RENESAS

147




78KOR/Hx3

CHAPTER 4 PORT FUNCTIONS

Table 4-3. Port Functions (2/3)

H H H H |Function| 1/0 Function After Reset Alternate Function

C | E F | G Name

3 3 3 3

48 | 64 | 80 | 100

- N | v | N |P50 110 Port 5. Input port | INTP3/TI120/TO20

- | V| V| ¥ |Psi VG port. TI21/TO21
Input/output can be specified in 1-bit units.

- | N | N | ¥ |P52 . . " TI22/STOPST/TO22
Use of an on-chip pull-up resistor can be specified

- | V| V| ¥ |P53 by a software setting. TI23/TO23

- - \ \ | P54 TH1/TO11

- | = | N |~ |P55 TI13/TO13

_ _ N v | P56 TI15/TO15

- | = | N |~ |P57 TH7/TO17

NN NN | PBO 110 Port 6. Input port | SCK00/SCL11

V[ V| V| V| Pet VG port. SI00/SDA1 1
Output of P60 to P63 is N-ch open-drain output (6

NN AN Y| Pe2 P P put S000
V tolerance).

V| V| V] | P63 Input of P60, P61 and P63 can be set to TTL input SSI00

|l 2| N |~ |Pea buffer. TI14/TO14

_ ~ J J | pes Input/output can. be specmed.m 1-bit units. - TH6TO16
Use of an on-chip pull-up resistor can be specified

_ - N V| P66 by a software setting. TI00/TO00

- | = | N | N |P67 TI02/TO02

NN AN NP0 110 Port 7. Input port | INTP5/KRO/TI15/TO15/
1/O port. LVIOUT

N v | P71 Input of P73, P75 to P77 can be set to TTL input INTP6/KR1/TI17/TO17
P72 buffer. KR2/CTxD/LTxD1
’ Output of P72, P74 and P76 can be set to N-ch — —
V| V| VP78 open-drain output (VDD tolerance). KR3/CRxD/LRxD1/

Input/output can be specified in 1-bit units. INTPLR1

- N N N | P74 Use of an on-chip pull-up resistor can be specified KR4/S001

_ N N v | p75 by a software setting. KR5/SI01

— | V| NN P78 KR6/SCKO1

- | N AN NPT KR7/SSI01

NN NN | P8O 110 Port 8. Digital input | ANIOO

V[ V| V|V | Pst VO port. port ANIO1
Input/output can be specified in 1-bit units.

NN N VP82 P P P ANIO2

V| NN | Y|P3 ANI03

V| N | V|V | Pe4 ANlo4

V| NN | Y|P ANIOS

NN | V]|V |Pse ANIO6

V| V| VN | Pe7 ANIO7

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark +: Mounted, —; Not mounted
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Table 4-3. Port Functions (3/3)
H H H H |Function| 1/O Function After Reset Alternate Function
C | E F | G | Name
3 3 3 3
48 | 64 | 80 | 100
NN NN | P90 110 Port 9. Digital input | ANIO8
V[ V| V| | Pot VO port. port ANI09
Input/output can be specified in 1-bit units.
NN N NP2 P P P ANI10
- | N | N | V¥ |P93 ANI11
- | N | N | N |Po4 ANI12
- | N | N | N |P95 ANI13
- | N N | N |P9B ANI14
- | = | N | N |P97 ANI15
- - - \' | P100to | /O Port 10. Digital input | ANI16 to ANI23
P107 I/O port. port
Input/output can be specified in 1-bit units.
NN | NN |P120 |10 Port 12. Input port INTPO/EXLVI/TI11/
I/O port and input port. TO11™*
N N N V| P121 Input Input/output can be specified in 1-bit units. X1
For only P120 and P125 to P127, use of an on-
NN NN P122 . . o X2/EXCLK
chip pull-up resistor can be specified by a software
\/ \/ \/ \/ P123 Setting. -
NN NN | P124 EXCLKS
NN AN | N |PI125 |10 INTP1/ADTRG/TI03/
TOO03
_ _ N N | P126 TI01/TOO1
- - - P127 TI0O3/TO03
NN A P130 | Output | Port 13. Output port | RESOUT
Output port.
NN NN |[P140 | 1O Port 14. Output port | PCL
I/O port.
Use of an on-chip pull-up resistor can be specified
by a software setting.
- | = | =1 N |P150 |lO Port 15. Input port -
Input/output can be specified in 1-bit units.
- | =] - | N [P152 Si11
- | =1 - N |P153 SCK11
_ _ _ N | P154 TI24/TO24
- | = =1~ |P155 TI25/TO25
- - - \ | P156 TI26/TO26
- | = = | N |P157 TI27/TO27

Note TI11, TO11 pins are 78KOR/HC3, 78KOR/HE3 only.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark +: Mounted, —: Not mounted
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4.2 Port Configuration
Ports include the following hardware.

Table 4-4. Port Configuration

Item Configuration

Control registers e 78KOR/HC3
Port mode register (PMO, PM1, PM3, PM4, PM6 to PM9, PM12, PM14)
Port register (PO, P1, P3, P4, P6 to P9, P12 to P14)
Pull-up resistor option register (PUO, PU1, PU3, PU4, PU6, PU7, PU12, PU14)
Port input mode register (PIM6, PIM7)
Port output mode register (POM7)
A/D port configuration register (ADPC)
Port output slew rate select register (PSRSEL)
o 78KOR/HE3
Port mode register (PM0, PM1, PM3 to PM9, PM12, PM14)
Port register (PO, P1, P3 to P9, P12 to P14)
Pull-up resistor option register (PUO, PU1, PU3 to PU7, PU12, PU14)
Port input mode register (PIM6, PIM7)
Port output mode register (POM4, POM7)
A/D port configuration register (ADPC)
Port output slew rate select register (PSRSEL)

o 78KOR/HF3
Port mode register (PMO, PM1, PM3 to PM9, PM12, PM14)
Port register (PO, P1, P3 to P9, P12 to P14)
Pull-up resistor option register (PUO, PU1, PU3 to PU7, PU12, PU14)
Port input mode register (PIM6, PIM7)
Port output mode register (POM4, POM7)
A/D port configuration register (ADPC)
Port output slew rate select register (PSRSEL)
e 78KOR/HG3
Port mode register (PMO, PM1, PM3 to PM10, PM12, PM14, PM15)
Port register (PO, P1, P3to P10, P12 to P15)
Pull-up resistor option register (PUO, PU1, PU3 to PU7, PU12, PU14, PU15)
Port input mode register (PIM6, PIM7)
Port output mode register (POM4, POM7)
A/D port configuration register (ADPC)
Port output slew rate select register (PSRSEL)

Port e 78KOR/HC3: Total: 41 (CMOS 1/0: 32, CMOS input: 4, CMOS output: 1, N-ch open drain I/O: 4)
o 78KOR/HES: Total: 55 (CMOS 1/0: 46, CMOS input: 4, CMOS output: 1, N-ch open drain I/O: 4)
e 78KOR/HF3: Total: 71 (CMOS 1/0O: 62, CMOS input: 4, CMOS output: 1, N-ch open drain 1/O: 4)
o 78KOR/HG3: Total: 89 (CMOS I/0O: 80, CMOS input: 4, CMOS output: 1, N-ch open drain 1/0O: 4)
Pull-up resistor e 78KOR/HC3: Total: 25
o 78KOR/HE3: Total: 35
o 78KOR/HF3: Total: 50
o 78KOR/HG3: Total: 60
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4.2.1 Port0
78KOR/HC3 78KOR/HE3 78KOR/HF3 78KOR/HG3
(uPD78F10yy) (uPD78F10yy) (uPD78F10yy) (uPD78F10yy)
yy=311t035 yy = 36 to 40 yy = 41 to 45 yy = 46 to 50
POO/INTP7/TI05/ v < v \
TO05
P01/TI04/TO04 - -
P02/TI06/TO06 - -
P03 - - -

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark +: Mounted, —: Not mounted

Port 0 is an I/O port with an output latch. Port 0 can be set to the input mode or output mode in 1-bit units using port
mode register 0 (PM0). When the P00 to P03 pins are used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 0 (PUO).

This port can also be used for timer 1/O, and external interrupt request input.

Reset signal generation sets port 0 to input mode.

Figures 4-1 to 4-3 show block diagrams of port 0.

Cautions 1.

To use POO/INTP7/TI05/TO05, P01/TI04/TO04 or PO02/TI06/TO06 as a general-purpose ports,
configure bits 4 to 6 (TO04 to TO06) of timer output register 0 (TO0) and bits 4 to 6 (TOE0_4 to
TOEO_6) of timer output enable register 0 (TOEO) to “0”, which is the same as their default status

setting.

2. The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Hx3
Figure 4-1. Block Diagram of P00
M\ EVop, EVDDoNo'e, EVooi"°®
WReu PUO
J\ PUO_O
: B S
Alternate
function
TISO
| TISO_5 |
Alternate
function
(2]
]
Ke]
©
c
2
£
RD
| | B <<
| Q
[0
E
WRPpoRT PO —
J\ Output latch
(PO_0) —O POO/INTP7/
TI05/TO05
WRem PMO
J\ PMO_0
Alternate
function /
| TOS0_5 |
NS TOSO

Note EVbbo, EVbb1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

PO:
PUO:
PMO:
RD:
TISO:
TOSO:
WRxx:

Port register 0
Pull-up resistor option register 0
Port mode register 0

Read signal

Timer input select register 0
Timer output select register 0

Write signal
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78KOR/Hx3
Figure 4-2. Block Diagram of P01 and P02
’\/ ote jote
EVop, EVooo'™ s EVooi™™
WRpru PUO
J\ PUO_1, PUO_2
S e
TISO
TISO_4, TIS0_6
Alternate
function
1]
=}
o]
©
c
2
= RD
| | H <<
| <
[
3
WRepoRT PO —
Output latch
(PO_1, P0O_2) —O P01/TI04/TO04,
P02/T106/TO06
WRem PMO
PMO_1, PMO0_2
Alternate
function
TOS0_4,TOS0_6
d TOSO

Note EVbbo, EVpb1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

PO:
PUO:
PMO:
RD:
TISO:
TOSO:
WRxx:

Port register 0
Pull-up resistor option register 0
Port mode register 0
Read signal

Timer input select register 0
Timer output select register 0
Write signal
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Figure 4-3. Block Diagram of P03

D@—| [= p-ch

Selector |

EVop, EVDDDNme, EVop

e

Note EVbbo, EVpb1 are 78KOR/HGS only

PO:
PUO:
PMO:
RD:
WRxx:

Port register 0
Pull-up resistor option register 0

M\
WRpu PUO
J\ PUO_3
I
=}
o
©
£
2
£
RD
WRPpoRT PO
J\ Output latch
(PO_3)
WRem PMO
J\ PMO_3
N\

Port mode register 0

Read signal
Write signal

© Po3
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4.2.2 Port 1

78KOR/HC3 78KOR/HE3 78KOR/HF3 78KOR/HG3
(uPD78F10yy) (PD78F10yy) (PD78F10yy) (uPD78F10yy)

yy=311t035 yy = 36 to 40 yy =411t0 45 yy =46 to 50

P10//T100/ v
SCK10/LTxD1/
CTxD/TO00

P11/TI02/ N
SI10/LRxD1/CRxD/
INTPLR1/TO02

P12/INTP3/TI06/ \/
S0O10/TO06

P13/TI03/LTxDO0/ \/
TO03

P14/T106/LRxD0/ N
INTPLRO/TO06

P15/TI110/SO00/ N
TO10

P16/T112/S100/ v
TO12

P17/T114/SCK00/ \
TO14

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark +: Mounted
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Port 1 is an I/O port with an output latch. Port 1 can be set to the input mode or output mode in 1-bit units using port
mode register 1 (PM1). When the P10 to P17 pins are used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 1 (PU1).

This port can also be used for external interrupt request input, CAN data I/O, serial interface data 1/0O, clock I/O, and

timer 1/O.

Reset signal generation sets port 1 to input mode.
Figures 4-4 to 4-20 show block diagrams of port 1.

Cautions 1.

To use P10/T100/SCK10/TO00/LTxD1/CTxD, P11/T102/S110/LRxD1/CRxD/INTPLR1/TO02,
P12/INTP3/TI16/SO10/ TO16, P15/TI10/SO00/TO10, P16/TI12/SI100/TO12, or P17/TI14/SCK00/TO14
as a general-purpose port, note the serial array unit setting. For details, see Table 11-8
Relationship Between Register Settings and Pins (Channel 0 of Unit 0: CSI00, STSCSI00 = 0) and
Table 11-11 Relationship Between Register Settings and Pins (Channel 0 of Unit 1: CSI10).

To use P10/T100/SCK10/TO00/LTxD1/CTxD, P11/T102/S110/LRxD1/CRxD/INTPLR1/T002,
P12/INTP3/TI16/SO10/TO16, P13/T104/LTxD0/TO04, P14/T106/LRxDO/INTPLR0/TO06,
P15/T110/S000/TO10, P16/TI12/SI00/TO12, or P17/TI14/SCK00/TO14 as a general-purpose port,
configure bits 0, 2, 4 and 6 (TO00, TO02, TO04, TO06) of timer output register 0 (TOO0), bits 0, 2, 4,
and 6 (TO10, TO12, TO14, TO16) of timer output register 1 (TO1), bits 0, 2, 4 and 6 (TOEO0_O,
TOEO_2, TOE0_4, TOEO_6) of timer output enable register 0 (TOEO), and bits 0, 2, 4, and 6
(TOE1_0, TOE1_2, TOE1_4, TOE1_6) of timer output enable register 1 (TOE1) to “0”, which is the
same as their default status setting.

The shaded pins are provided at two ports. Select either port by using the corresponding
register.

RO1UHO0260EJ0300 Rev.3.00 RENESAS 156

Sep 25, 2013



78KOR/Hx3

CHAPTER 4 PORT FUNCTIONS

Fi

WRpu

gure 4-4. Block Diagram of P10 (78KOR/HC3, 78 KOR/HE3)

EVoo

PU1

PU1_0 ) | E P-ch

Alternate
function

Alternate
function

RD

WRPporT

P1

|| Selector |

Internal bus

Output latch
(P1_0)

P10/T100/TO00/
— —O CTxD/LTxD1/

WRpm

PM1 SCK10

0

PM1_0

Alternate
function

Alternate
function

STS

Alternate
function

Alternate
function

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P1: Port register 1
PU1: Pull-up resistor option register 1
PM1:  Port mode register 1
RD: Read signal
STSEL: Serial communication pin select register
WRxx: Write signal
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Figure 4-5. Block Diagram of P10 (78 KOR/HF3, 78 KOR/HG3)

Note EVbbo, EVbp1 are 78KOR/HG3 only

™M EVop, EVDDONme, EVDDwNme
WRepu PU1
’L PU1_0
: B ot
Alternate
function
TISO
TISO_0
Alternate
function
RD
I | 4] o<l
| <
12
§ WRporT P1 -
8 Output latch
£ (P1_0) P10/T100/TO00/
— CTxD/LTxD1/
WRpm PM1 SCK10
PM1_0
Alternate
function
Alternate
function o
STSEL | STSLINA
Alternate
function
Alternate
function /
TOS0_0
TOSO0
4

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P1:
PU1:
PM1:
RD:
STSEL:
TISO:
TOSO:
WRxx:

Port register 1

Pull-up resistor option register 1
Port mode register 1

Read signal

Serial communication pin select register
Timer input select register 0
Timer output select register 0

Write signal
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78KOR/Hx3
Figure 4-6. Block Diagram of P11 (78KOR/HC3, 78KOR/HE3)
M\ EVobp
WRpru PU1
J\ PU1_1
— D
Alternate
function o
STSEL
Alternate
function
Alternate
function
[%2]
=}
2
8 Alternate
2 function
= O
STSEL
Alternate
function
RD
| | H ~
ko)
| |_<v
n
WRPpoRT P1 —
J\ Output latch
(P1_1) —O P11/T102/SI110/
CRxD/LRxD1/
WRem PM1 INTPLR1/TO02
J\ PM1_1
Alternate
I~/ function

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P1:
PU1:

PM1:

RD:

STSEL:
WRxx:

Port register 1
Pull-up resistor option register 1
Port mode register 1
Read signal

Write signal

Serial communication pin select register
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-7. Block Diagram of P11 (78 KOR/HF3, 78 KOR/HG3)
M\ EVop, EVDDONme, EVDD1Nme
WRepu PU1
J\ PU1_1
- D
Alternate
function >
STSEL | STSLINT
Alternate
function
TISO
| TISO_2 |
Alternate
function
1]
>
Ke)
©
< Alternate
[0] .
€ function o
STSEL | STSLINT
Alternate
function
RD
| | H <} <}
| @
[0}
E
WRPpoRT P1 —
J\ Output latch
(P1_1) —O P11/T102/SI10/
CRxD/LRxD1/
WReu PM1 INTPLR1/TO02
PM1_1
Alternate
function /
| TOSO0_2 |
N\ TOSO0

Note EVbpo, EVbp1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P1:
PU1:
PM1:
RD:

Port register 1

Pull-up resistor option register 1
Port mode register 1

Read signal

STSEL: Serial communication pin select register

TISO: Timer input select register O
TOSO0:  Timer output select register 0
WRxx:  Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-8. Block Diagram of P12 (78KOR/HC3)
M\ EVop
WRepu PU1
J\ PU1_2 ) | E
P-ch
Alternate
function
Alternate
function
8
Keo)
©
g RD
| |_E
[}
WRePoRT P1 —
J\ Output latch
(P1_2) O P12/INTP3/
TI16/SO10/TO16
WRem PM1
J\ PM1_2
Alternate
function
Alternate
function
N\
P1: Port register 1

PU1: Pull-up resistor option register 1
PM1:  Port mode register 1

RD: Read signal

WRxx: Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-9. Block Diagram of P12 (78 KOR/HE3)
N\ EVop
WRpu PU1
PU1_2 ) | E P-ch
IPSELO
| IPS03 |
Alternate
function
Alternate
function
3 RD
Qo -
—_ o .
N | H o<l
g | I_a
£ (]
WRPpoRT P1 —]
J\ Output latch
(P1_2) —O P12/INTP3/TI16/
S0O10/TO16
WRem PM1
J\ PM1_2
Alternate
function
Alternate
function
N\

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

IPSELO: External interrupt input pin selection register 0
Port register 1
Pull-up resistor option register 1
Port mode register 1
Read signal
Write signal

P1:
PU1:
PM1:
RD:
WRxx:

RO1UHO0260EJ0300 Rev.3.00

Sep 25, 2013

RENESAS

162



78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-10. Block Diagram of P12 (78KOR/HF3, 78KOR/HG3)

Note

M\ EVop, EVDDONme, EVob+

WRpu PU1
J\ PU1_2 ) | E P_ch
IPSELO

| IPS03 |

Alternate
function

TIS1

| TIS1_6 |

Alternate
function

RD

Internal bus
97
ector |

| Sel

WRProrT P1
J\ Output latch
(P1_2) —O P12/INTP3/TI16/
SO10/TO16
WRpm PM1
J\ PM1_2

Alternate
function

Alternate

function /
| TOS1_6 I

NS TOSH

Note EVbbo, EVpb1 are 78KOR/HG3 only
Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

IPSELO: External interrupt input pin selection register 0
P1: Port register 1

PU1: Pull-up resistor option register 1

PM1:  Port mode register 1

RD: Read signal

TIS1:  Timer input select register 1

TOS1: Timer output select register 1

WRxx: Write signal
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78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-11. Block Diagram of P13 (78KOR/HC3, 78 KOR/HE3)

M\
EVop

WRpu PU1

) PU1_3 ): |E bch

Alternate
function
[2]
>
e}
©
£ RD |—
£ S ,
L | <<l
[0
E
WRPporT P1 -
Output latch
(P1_3) —©O) P13/TI04/
LTxD0/TO04
WRpM PMA1
KL PM1_3
Alternate
function
Alternate
function
Y
P1: Port register 1
PU1: Pull-up resistor option register 1
PM1:  Port mode register 1
RD: Read signal
WRxx: Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-12. Block Diagram of P13 (78KOR/HF3, 78KOR/HG3)
M\ EVop, EVDDoNote, EVooi"*®
WRru PU1
J\ PU1_3
— s
TISO
| TISO 4 |
Alternate
function
1)
>3
Qo
©
c
5
= RD
1 | H <<}
| o9
[0
&
WRroRrT P1 —
J\ Output latch
(P1_3) —O P13/TI04/
LTxD0/TO04
WRem PM1
PM1_3
Alternate
function
Alternate
function /
| TOSO0_4 |
N TOSO

Note EVbpo, EVbp1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P1:
PU1:
PM1:
RD:
TISO:
TOSO:
WRxx:

Port register 1
Pull-up resistor option register 1

Port mode r
Read signal

egister 1

Timer input select register 0
Timer output select register 0

Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-13. Block Diagram of P14 (78KOR/HC3, 78KOR/HE3)
M\ EVop
WReu PU1
PU1_4 :)O—l E boch
Alternate
function
Alternate
function
1)
3 Alternate
C_E“ RD function
2
£ =
& | H o ko<%
| <
[
WRPoRT I_UJ
P1 -
J\ Output latch
(P1_4) —O P14/TI06/
LRxDO/INTPLRO/
WRewm . TOO06
J\ PM1_4
Alternate
function
N
P1: Port register 1
PU1: Pull-up resistor option register 1
PM1:  Port mode register 1
RD: Read signal
WRxx: Write signal
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78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-14. Block Diagram of P14 (78KOR/HF3, 78KOR/HG3)

Note

EVop, EVDDONme, EVop1

M\
WReu PU1
L B
P-ch
Alternate
function
TISO
| TISO_6 |
Alternate
function
é Alternate
5 function
£
2
£
RD
Loaq <t<g
| <@
[0
E
WRPORT P1 I
J\ Output latch —O) P14/TI06/
P1_4
(P1_4) LRxDO/
. o INTPLRO/TO06
J\ PM1_4
Alternate
function /
| TOSO0_6 |
N\ TOSO0

Note EVbpo, EVbp1 are 78KOR/HG3 only
Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P1: Port register 1

PU1: Pull-up resistor option register 1
PM1:  Port mode register 1

RD: Read signal

TISO:  Timer input select register 0
TOSO0: Timer output select register 0
WRxx: Write signal

ROTUHO0260EJ0300 Rev.3.00 R NS 167
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-15. Block Diagram of P15 (78KOR/HC3, 78 KOR/HE3)
(MN\A EVop
WRPru PU1
J\ PU1_5 ): | E P-ch
Alternate
function
[%2]
3 RD
gL | H o #o<%
k) | o
= |_$
WRPpoRT P1 -
Output latch
(P1_5) QO pP15T110/
SO00/TO10
WRpM PM1
J\ PM1_5
Alternate
function /
|STSCSIOO |
STSEL
Alternate
function
4 SSI contorol signal

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P1: Port register 1

PU1:

PM1:  Port mode register 1
STSEL:

RD: Read signal

WRxx:

Write signal

Pull-up resistor option register 1

Serial communication pin select register

RO1UH0260EJ0300 Rev.3.00
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-16. Block Diagram of P15 (78KOR/HF3, 78KOR/HG3)
M EVop, EVDDoNOte, EVDD1Nme
WReru PU1
J\ PU1_5 ): | E P-ch
TIS1
| TIS1_0 |
Alternate
function
3
Keo)
©
% RD |_
£ S ,
& | g o<
[0
E
WRPpoRT P1 —
J\ Output latch
(P1_5) —O P15/THO/
SO00/TO10
WRem PM1
PM1_5
Alternate
function
|STSCSIOO|
STSEL
Alternate
function /
| TOS1_0 |
_ TOSH1
NS SSI contorol signal

Note EVbbo, EVbp1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P1:
PU1:
PM1:
RD:
STSEL:
TIS1:
TOSH1:
WRxx:

Port register 1
Pull-up resistor option register 1
Port mode register 1

Read signal

Serial communication pin select register
Timer input select register 1
Timer output select register 1

Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-17. Block Diagram of P16 (78KOR/HC3, 78KOR/HE3)
M\
EVoo
WRPru PU1
J\ PU1_6 ): | E
P-ch
Alternate
function
STSEL
|STSCSI00|
Alternate
function
1]
=}
o]
©
GE) RD
T 1 B
B
[0
n
WRporT P1 —
J\ Output latch
(P1_6) «—©) P16/TI12/
SI00/TO12
WRem PM1
PM1_6
Alternate
function
N\

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P1:
PU1:
PM1:
RD:
STSEL:
WRxx:

Port register 1

Pull-up resistor option register 1

Port mode register 1
Read signal

Serial communication pin select register

Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-18. Block Diagram of P16 (78KOR/HF3, 78KOR/HG3)
M\
EVop, EVDDon, EVooi"®
WReru PU1
J\ PU1_6 ): |E P-ch
T1S1
| TIS1_2 |
Alternate
function
STSEL
|STSCSI00|
Alternate
function
[%2]
=)
o]
E
5}
£
RD
| | H <<
| o2
[
E
WRPpoRT P1 [
Output latch
(P1_6) —O P16/TIH2/
SI100/TO12
WRem PM1
J\ PM1_6
Alternate
function /
| TOS1_2 |
TOSH
0

Note EVbbo, EVpb1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P1: Port register

1

PU1: Pull-up resistor option register 1
PM1:  Port mode register 1

RD: Read signal

STSEL: Serial communication pin select register

TIS1:  Timer input select register 1

TOS1: Timer output select register 1

WRxx: Write signal

RO1UH0260EJ0300 Rev.3.00
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-19. Block Diagram of P17 (78KOR/HC3, 78 KOR/HE3)
(M EVop
WRpu PUA
J\ PU1_7 ) | E
P-ch
STSEL
|STSCSIOO|
Alternate
function
Alternate
function
8
Ke)
©
C
@
IS RD
| | H <<
| o9
[0
13
WRPpoRT P1 —
J\ Output latch P17/THa/
P1_7 4:)
P17 SCKO00/TO14
WRpem PM1
J‘ PM1_7
Alternate
function /
|STSCSIOO|
STSEL
Alternate
function
4

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P1:
PU1:

PM1:

RD:

STSEL:
WRxx:

Port register 1
Pull-up resistor option register 1
Port mode register 1

Read signal

Serial communication pin select register

Write signal
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78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-20. Block Diagram of P17 (78KOR/HF3, 78KOR/HG3)

(M EVoo, EVDDoNDte, EVooi'*®
WRru PU1
PU1_7 ) |E P-ch
STSEL
|STSCSIOO|
Alternate
function
TIS1
| TIS1_4 |
Alternate
function
1]
>
Ke)
©
£
[0]
= RD
& | H oL #o<%
| o2
[0
13
WRPpoRT P1 —
J\ Output latch p—
(P1_7) ©) 7
SCKO00/TO14
WRpm PMA1
PM1_7
Alternate
function
|STSCSI00|
STSEL
Alternate
function
| TOS1_4 |
A TOS1

Note EVbpo, EVpp1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P1: Port register 1

PU1: Pull-up resistor option register 1

PM1:  Port mode register 1

RD: Read signal

STSEL: Serial communication pin select register
TIS1:  Timer input select register 1

TOS1: Timer output select register 1

WRxx: Write signal
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78KOR/Hx3

CHAPTER 4 PORT FUNCTIONS

4.2.3 Port3
78KOR/HC3 78KOR/HE3 78KOR/HF3 78KOR/HG3
(uPD78F10yy) (uPD78F10yy) (uPD78F10yy) (uPD78F10yy)
yy=311035 yy = 36 to 40 yy =41 to 45 yy = 46 to 50
P30/INTP2/SSI00/ N v R v
TI01/TOOA1
P31/INTP2/TI11/ N \ N \
STOPST/TO11
P32/INTP4/TI18/ N v R v
TO13

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark +: Mounted, —: Not mounted

Port 3 is an I/O port with an output latch. Port 3 can be set to the input mode or output mode in 1-bit units using port

mode register 3 (PM3). When the P30 to P32 pins are used as an input port, use of an on-chip pull-up resistor can be

specified in 1-bit units by pull-up resistor option register 3 (PU3).
This port can also be used for external interrupt request input, serial interface chip select input, timer 1/0, and STOP

status output.

Reset signal generation sets port 3 to input mode.
Figures 4-21 to 4-26 show block diagrams of port 3.

Cautions 1. To use P30/INTP2/SSI00/TI01/TO01 as a general-purpose port, note the serial array unit setting.
For details, see Table 11-8 Relationship Between Register Settings and Pins (Channel 0 of Unit O:

CSI00, STSCSI00 = 0).

To use P30/INTP2/SSI00/TIO1/TO01, P31/INTP2/TI11/STOPST/TO11, P32/INTP4/TIH3/TO13 as a
general-purpose port, configure bits 1 (TO01) of timer output register 0 (TO0) and bits 1 and 3
(TO11 and TO13) of timer output enable register 1 (TO1) and bit 1 (TOEOQ_1) of timer output enable
register 0 (TOEO) and bits 1 and 3 (TOE1_1 and TOE1_3) of timer output enable register 1 (TOE1)

to “0”, which is the same as their default status setting.
The shaded pins are provided at two ports.

register.

Select either port by using the corresponding

RO1UHO0260EJO3
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78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-21. Block Diagram of P30 (78KOR/HC3, 78KOR/HE3)

M\ EVop
WRPru PU3
J\ PU3_0
: B
STSEL
|STSCSIOO|
Alternate
function
IPSELO
| IPS02 |
Alternate
function
1)
>
2 Alternate
®© .
c function
£ RD
| | H |
o2
| |_<v
n
WRPpoRT P3 -
Output latch
(P3.0) O P30/INTP2/
SSI00/TI01/
WRew PM3 001
PM3_0
Alternate
function
0

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

IPSELO: External interrupt input pin selection register 0
P3: Port register 3

PU3: Pull-up resistor option register 3

PM3:  Port mode register 3

RD: Read signal

STSEL: Serial communication pin select register
WRxx: Write signal
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78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-22. Block Diagram of P30 (78KOR/HF3, 78KOR/HG3)

Note

EVopo, EVooo , EVbp

Note
1

M\
WRPpu PU3
J“ PU3_0
: e
STSEL
|STSCSIOO|
Alternate
function
IPSELO
| IPS02 |
Alternate
function
TISO
| TISO_1 |
3 Alternate i
= unction
c
5
£
RD
& | H oL H><%
| 2
[0
13
WReorT P3 —
J\ Output latch
(P3_0) +—O P30/INTP2/
SSI00/TI01/TO01
WRpm PM3
PM3_0
Alternate
function /
| TOSO0_1 |
NS TOSO

Note EVbpo, EVbp1 are 78KOR/HG3 only
Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

IPSELO: External interrupt input pin selection register 0
P3: Port register 3

PUS: Pull-up resistor option register 3

PM3:  Port mode register 3

RD: Read signal

STSEL: Serial communication pin select register
TISO:  Timer input select register 0

TOSO0: Timer output select register 0

WRxx: Write signal
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Sep 25, 2013 ENES



CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-23. Block Diagram of P31 (78KOR/HC3)
M) EVop
WRru PU3
J\ PU3_1 ) |E
P-ch
IPSELO
| IPS02 |
Alternate
function
TISH
| TIS1_1 |
Alternate
function
2 RD
el —
—_ [e] 'y
o - | A o<
8 | I—E
£ n
WRProRrT P3 —
J\ Output latch
(P3_1) o) P31/INTP2/
TI11/STOPST/TO11
WRpm PM3
PM3_1
Alternate
function
Alternate
function /
| TOS1_1 |
A, TOSH

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

IPSELO: External interrupt input pin selection register 0

P3: Port register 3
PU3: Pull-up resistor option register 3
PM3:  Port mode register 3
RD: Read signal
TIS1:  Timer input select register 1
TOS1: Timer output select register 1
WRxx: Write signal
RO1UH0260EJ0300 Rev.3.00 REN ESNS 177
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-24. Block Diagram of P31 (78KOR/HE3, 78 KOR/HF3, 78 KOR/HG3)
(] EVop, EVDDone, EVDD1Nme
WRPru PU3
J\ PU3_1
— e
IPSELO
| IPS02 |
Alternate
function
TIS1
| TIS1_1 |
Alternate
function
a RD
Kol f.
—_ [e] 'Y
o N | H <<
g | |_T’
£ n
WRPpoRT P3 —
J\ Output latch P31/INTP2/
P3_1 —O
( ) TI11/STOPST/
WRpm PM3 il
J\ PM3_1
Alternate
function
| STPSEL |
STPSTC
Alternate
function /
| TOS1_1 |
-~ TOSH

Note EVbbo, EVbp1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

IPSELO: External interrupt input pin selection register 0
P3: Port register 3
PU3: Pull-up resistor option register 3
PMS3: Port mode register 3
RD: Read signal
STPSTC: STOP status output control register
TIST: Timer input select register 1
TOS1:  Timer output select register 1
WRxx:  Write signal
RO1UHO0260EJ0300 Rev.3.00 RENESAS 178
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-25. Block Diagram of P32 (78KOR/HC3, 78KOR/HE3)
N\ EVob
WRPru PU3
L PU3_2 >: | E P-ch
Alternate
function
Alternate
function
[%2]
3
g
8
£
RD
I 4 <<
| 9
[0
12
WRProrT P3 -
Output latch
(P3_2) *—O) P32/INTP4/
TI13/TO13
WRem PM3
”L PM3_2
Alternate
function
N\
P3: Port register 3
PUS: Pull-up resistor option register 3
PM3:  Port mode register 3
RD: Read signal
WRxx: Write signal
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78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-26. Block Diagram of P32 (78KOR/HF3, 78KOR/HG3)

Note

EVop, EVDDONOte, EVop1

M\
WRpu PU3
J\ PU3_2
: D
Alternate
function
TISH
| TIS1_3 |
Alternate
function
[%2]
3
e}
©
c
2
£
RD
& | H ,
| <
[0}
E
WReProRT P3 —
J\ Output latch
(P3_2) —©O) P32/INTP4/
— TH3/TO13
WRem PM3
J\ PM3_2
Alternate
function /
| TOS1_3 |
NS TOSH1

Note EVbbo, EVbb1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P3: Port register 3

PU3: Pull-up resistor option register 3
PM3:  Port mode register 3

RD: Read signal

TIS1:  Timer input select register 1
TOS1: Timer output select register 1
WRxx: Write signal
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78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS

4.2.4 Port4
78KOR/HC3 78KOR/HE3 78KOR/HF3 78KOR/HG3
(uPD78F10yy) (uPD78F10yy) (uPD78F10yy) (uPD78F10yy)
yy=311035 yy = 36 to 40 yy =41 to 45 yy =46 to 50
P40/TOOLO/TI05/ N v \ \
TO05
P41/TOOL1/TI07/ N N v N
TO07
P42/TxD2/SCL20 - \
P43/RxD2/SDA20/ - v v
INTPR2
P44/T107/TO07 - - N v
P45/TI10/TO10 - - N S
P46/TH2/TO12 - - N S
P47/INTP8 - - v \

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
Remark +: Mounted, —: Not mounted

Port 4 is an I/O port with an output latch. Port 4 can be set to the input mode or output mode in 1-bit units using port
mode register 4 (PM4). When the P40 to P47 pins are used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 4 (PU4)"".

Output from the P42 and P43 pins can be specified as N-ch open-drain output (Vob tolerance) in 1-bit units using port
output mode register 4 (POM4).

This port can also be used for external interrupt request input, serial interface data 1/O, clock I/O, flash memory
programmer/debugger data I/O, and timer I/O.

Reset signal generation sets port 4 to input mode.

Figures 4-27 to 4-34 show block diagrams of port 4.
Note When a tool is connected, the P40 and P41 pins cannot be used to a pull-up resistor.

(Caution is given on the next page.)
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78KOR/Hx3

CHAPTER 4 PORT FUNCTIONS

Cautions 1.

When a tool is connected, the P40 pin cannot be used as a port pin.
When the on-chip debug function is used, P41 pin can be used as follows by the mode setting on
the debugger.

1-line mode: can be used as a port (P41).

2-line mode: used as a TOOL1 pin and cannot be used as a port (P41).

To use P42/TxD2/SCL20, or P43/RxD2/SDA20/INTPR2 as a general-purpose port, note the serial
array unit 2 setting. For details, see Table 11-13 Relationship Between Register Settings and
Pins (Channel 0 of Unit 2: UART2 Transmission, 11IC20) and Table 11-14 Relationship Between
Register Settings and Pins (Channel 1 of Unit 2: UART2 Reception).

To use P40/TOOLO/TIO5/TO05, P41/TOOL1/TI07/TO07, P44/TI07/TO07, PA45/TI10/TO10 or
P46/TI12/TO12 as a general-purpose port, configure bits 5 and 7 (TO05, TO07) of timer output
register 0 (TO0) and bits 0 and 2 (TO10, TO12) of timer output register 1 (TO1) and bits 5 and 7
(TOEO_5, TOEO_7) of timer output enable register 0 (TOEOQ) and bits 0 and 2 (TOE1_0, TOE1_2) of
timer output enable register 1 (TOE1) to “0”, which is the same as their default status setting.

The shaded pins are provided at two ports. Select either port by using the corresponding
register.
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-27. Block Diagram of P40 (78KOR/HC3, 78KOR/HE3, 78KOR/HF3, 78KOR/HG3)
M\ EVob, EVDDONMe, EVDD1NC'te
WRpu PU4
PU4_0 ) |E P-ch
Alternate
function
TISO
| TISO0_5 |
Alternate
function
1))
a
E
5}
£
RD
| | H <} <
| Ko}
[
E
WRPpoRT P4 —
J\ Output latch -
(P4_0) 2O P40/TOOLO/
% TI05/TO05
WRew PM4 @
J\ PM4_0
Alternate
function
| TOS0_5 I
TOSO0
Alternate
function
N\

Note EVbbo, EVbb1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P4: Port register 4
PU4: Pull-up resistor option register 4
PM4:  Port mode register 4
RD: Read signal
TISO:  Timer input select register 0
TOSO0: Timer output select register 0
WRxx:  Write signal
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78KOR/Hx3
Figure 4-28. Block Diagram of P41 (78KOR/HC3, 78KOR/HE3)
M\ EVoo
WRpu PU4
PU4_1 :)O—l E boch
Alternate
function
Alternate
function
2] RD
Ko) —
! | B <<
5 | |_%
£ n
WRproRrT P4 —
J\ Output latch =
(P4_1) i} S |-+-© Pa1/TOOL1/
% TI07/TO07
WReu PM4 @
J\ PM4_1
Alternate
function
Alternate
function
0
P4: Port register 4

PU4: Pull-up resistor option register 4
PM4:  Port mode register 4

RD: Read signal

WRxx: Write signal
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78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-29. Block Diagram of P41 (78KOR/HF3, 78KOR/HG3)

Note
1

EVop, EVDDONMe, EVop

M\
WRpu PU4
J\ PU4_1
: ke
Alternate
function
TISO
| TISO_7 |
Alternate
function
1))
=}
Q
©
£
2
£
RD
| | H <} <
| Qo
Q
E
WRPoRT P4 —
J\ Output latch =
(P4_1) £ O P41/TOOL1/
% TI07/TO07
WRew PM4 @
J\ PM4_1
Alternate
function
| TOS0_7 |
TOSO0
Alternate
function
N\

Note EVbbo, EVbp1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P4: Port register 4

PU4: Pull-up resistor option register 4
PM4:  Port mode register 4

RD: Read signal

TISO:  Timer input select register 0
TOSO0: Timer output select register 0
WRxx: Write signal
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78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS
Figure 4-30. Block Diagram of P42 (78KOR/HE3, 78 KOR/HF3, 78 KOR/HG3)
M\
EVob, EVDDONO‘e, EVooi"
WReu PU4
PU4_2 ) I P-ch
Alternate
function
RD
| | H <<
| o2
[0
E
WRPpoRT P4 —
§ J\ Output latch N | © PazTxD2!
T P4_2 ‘ © X
g (P42 -/ SCL20
(0]
E[ wReom POM4
J\ POM4_2
WRem PM4
J\ PM4_2
Alternate
function
Alternate
function
N\
Note EVbpo, EVpp1 are 78KOR/HG3 only
P4: Port register 4
PU4: Pull-up resistor option register 4
PM4:  Port mode register 4
POM4: Port output mode register 4
RD: Read signal
WRxx: Write signal
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78KOR/Hx3
Figure 4-31. Block Diagram of P43 (78KOR/HE3, 78 KOR/HF3, 78 KOR/HG3)
M\ EVop, EVDDONo‘e, EVooi">®
WRpru PU4
PU4_3 ) IE P-ch
Alternate
function
Alternate
function
Alternate
function
3
Ko)
2 RD
£ =
I | H <<
| |_9
[0
(0]
WRroRT P4 —
J\ Output latch N | © P4IIRXD2)
P4_3 R ‘ © X
(P49 _/ SDA20/INTPR2
WRrom POM4
J‘ POM4_3
WRpm PM4
J\ PM4_3
Alternate
function
N\
Note EVbbo, EVbp1 are 78KOR/HG3 only
P4: Port register 4
PU4: Pull-up resistor option register 4
PM4:  Port mode register 4
POM4: Port output mode register 4
RD: Read signal
WRxx: Write signal
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78KOR/Hx3
<R> Figure 4-32. Block Diagram of P44
aV, EVobp, EVbpoNete, EV/ppiNote
WRpru PU4
J\ PU4_4
: B o
Alternate
function
TISO
| TISO_7 |
Alternate
function
(2]
=
Qo
©
£
3 RD
£ “
| | H |
| @
[0}
E
WReProRrT P4 —
J\ Output latch
(P4_4) «—O P44/T107/TO07
WRpm PM4
J“ PM4_4
Alternate
function /
| TOS0_7 I
S TOS0

Note EVbbo, EVpb1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P4:
PU4:
PM4:
RD:
TISO:
TOSO0:
WRxx:

Port register 4
Pull-up resistor option register 4
Port mode register 4
Read signal

Timer input select register 0
Timer output select register 0
Write signal
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CHAPTER 4 PORT FUNCTIONS

Note EVbpo, EVpp1 are 78KOR/HG3 only

78KOR/Hx3
Figure 4-33. Block Diagram of P45 and P46
’\/ ote jote
EVop, EVDDoN * s EVDD1N !
WRpu PU4
J\ PU4_5, PU4_6
o B
TIS1
TIS1_0, TIS1_2
Alternate
function
[2]
>
Ke)
©
c
IS RD
= S
1 | H |
| 2
Q
E
WRProRT P4 -
Output latch
(P4_5, P4_6) *—O P45/TH0/TO10,
P46/TI12/TO12
WRpm PM4
PM4_5, PM4_6
Alternate
function
TOS1_0, TOS1_2
N\ TOSH

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P4:
PU4:
PM4:
RD:
TIST:
TOS1:
WRxx:

Port register 4
Pull-up resistor option register 4
Port mode register 4
Read signal

Timer input select register 1
Timer output select register 1
Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-34. Block Diagram of P47
™ EVop, EVDDONOle, EVooi"®
WRPru PU4
J\ PU4_7
: B
%) Alternate
=] .
a function
©
£
2
£
RD
& | H o #o<%
| <
[0
E
WRPpoRT P4 -
J\ Output latch |
(P4.7) © P47/INTP8
WRem PM4
J\ PM4_7
N/

Note EVbbo, EVpb1 are 78KOR/HG3 only

P4: Port register 4

PU4: Pull-up resistor option register 4
PM4:  Port mode register 4

RD: Read signal

WRxx: Write signal
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CHAPTER 4 PORT FUNCTIONS

4.2.5 Port5
78KOR/HC3 78KOR/HE3 78KOR/HF3 78KOR/HG3
(uPD78F10yy) (uPD78F10yy) (uPD78F10yy) (uPD78F10yy)
yy=311035 yy = 36 to 40 yy =41 to 45 yy = 46 to 50
P50/INTP3/TI20/ - J J J
TO20
P51/TI21/TO21 - v
P52/TI22/STOPST/ - J J
TO22
P53/TI23/T023 - J V J
P54/TI11/TO11 - - J J
P55/TI13/TO13 - - d J
P56/TI15/TO15 - - J J
P57/TIH7/TO17 - - v \

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark +: Mounted, —: Not mounted

Port 5 is an I/O port with an output latch. Port 5 can be set to the input mode or output mode in 1-bit units using port

mode register 5 (PM5). When the P50 to P57 pins are used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 5 (PU5).

This port can also be used for external interrupt request input, timer 1/0, and STOP status output.

Reset signal generation sets port 5 to input mode.

Figures 4-35 to 4-39 show block diagrams of port 5.

Cautions 1.

To use P50/INTP3/TI20/TO20, P51/TI21/TO21, P52/TI22/STOPST/TO22, P53/TI23/TO23,
P54/TI11/TO11, P55/TI13/TO13, P56/TI15/TO15, or P57/TI17/TO17 as a general-purpose port,
configure bits 1, 3, 5 and 7 (TO11, TO13, TO15, TO17) of timer output register 1 (TO1) and bits 0
to 3 (TO20 to TO23) of timer output register 2 (TO2) and bits 1, 3, 5 and 7 (TOE1_1, TOE1_3,
TOE1_5, TOE1_7) of timer output enable register 1 (TOE1) and bits 0 to 3 (TOE2_0 to TOE2_3) of
timer output enable register 2 (TOE2) to “0”, which is the same as their default status setting.
The shaded pins are provided at two ports. Select either port by using the corresponding
register.
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78KOR/Hx3
Figure 4-35. Block Diagram of P50
M\ EVop, EVDDONOte, EVooi"*®
WReu PU5
PU5_0 ) | E P-ch
Alternate
function IPSELO
IPS03
Alternate
function
(2]
]
Ke]
©
c
[0)
i RD
1 | H |
<@
| |_u>
[}
WRporT P5 —
J\ Output latch
(P5_0) —O) P50/INTP3/
TI120/TO20
WRem PM5
J“ PM5_0
Alternate
function
N/

Note EVbbo, EVob1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

IPSELO: External interrupt input pin selection register 0
Port register 5

P5:
PUS5:
PM5:
RD:
WRxx:

Pull-up resistor option register 5

Port mode register 5

Read signal
Write signal
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78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-36. Block Diagram of P51

(M EVop, EVDDONME, EVooi"*
WRepu PU5
J\ PU5_1
: Db
Alternate
function
(2]
=
Q
©
c
9 RD
= 5
L | 2 '
| o2
[0
I_cn
WRporT P5 —
J\ Output latch
(P5_1) —O P51/TI21/TO21
WRem PM51
J\ PM5_1
Alternate
function
N/

Note EVbpo, EVpp1 are 78KOR/HG3 only

P5: Port register 5

PUS5: Pull-up resistor option register 5
PM5:  Port mode register 5

RD: Read signal

WRxx: Write signal
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78KOR/Hx3
<R> Figure 4-37. Block Diagram of P52
e EVop, EVDDon, EVooi'*®
WRpu PUS
J\ PU5_2
: e
Alternate
function
§ RD |—
- S L
o N | 2 <
o | |_E
£ n
WRpoRT P5 -
Output latch
(P5_2) —O) P52/TI22/
STOPST/TO22
WRem PM5
PM5_2
Alternate
function /
| STPSEL |
STPSTC
Alternate
function
0

Note EVbbo, EVbb1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P5: Port register 5

PUS5: Pull-up resistor option register 5
PM5: Port mode register 5

RD: Read signal

STPSTC: STOP status output control register
WRxx:  Write signal
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78KOR/Hx3
Figure 4-38. Block Diagram of P53
(1 EVop, EVDDoNo'e, EVooi"®
WRPru PU5
PU5_3 ) | E P-ch
Alternate
function
1]
=}
o]
©
<
o RD
= S
| | B |
| <@
[0
E
WRpoRT P5 —
J\ Output latch
(P5_3) O P53/TI23/T023
WRem PM5
’L PM5_3
Alternate
function
4

Note EVbbo, EVpb1 are 78KOR/HG3 only

P5: Port register 5

PUS5: Pull-up resistor option register 5
PM5:  Port mode register 5

RD: Read signal

WRxx: Write signal
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78KOR/Hx3
Figure 4-39. Block Diagram of P54 to P57
M EVob, EVDDONme, EVooi"*®
WRpu PU5
J\ PU5_4 to PU5_7
e B
TISH
TIS1_1,TIS1_3
TIS1_5,TIS1_7
Alternate )/I
function |
[2]
]
o
©
c
@ RD
E |€
A | g !
@
| |_o
[05]
WRPoRT P5 —
J\ Output latch
(P5_4to P5_7) %{@ P54/TH1/TO1,
P55/TI18/TO13,
WReM PM5 P56/TI15/TO15,
J\ P57/TIH7/TO17
PM5_4 to PM5_7
Alternate
function
TOS1_1,TOS1_3
I~ TOS1_5,TOS1_7

TOS1

Note EVbbo, EVbb1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P5:
PUS5:
PM5:
RD:
TIST:
TOSH1:
WRxx:

Port register 5
Pull-up resistor option register 5
Port mode register 5
Read signal

Timer input select register 1
Timer output select register 1
Write signal
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78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS
4.2.6 Port 6
78KOR/HC3 78KOR/HE3 78KOR/HF3 78KOR/HG3
(uPD78F10yy) (uPD78F10yy) (uPD78F10yy) (uPD78F10yy)
yy=311t035 yy = 36 to 40 yy = 41 to 45 yy = 46 to 50
P60/SCK00/SCL11 N N N N
P61/SI00/SDA11 v \ «/ S
P62/S000 y J v J
P63/SS100 N N v N
P64/TI14/TO14 - - v J
P65/TI16/TO16 - - d J
P66/TI00/TO00 - - J J
P67/T102/TO02 - - v \

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark +: Mounted, —: Not mounted

Port 6 is an I/O port with an output latch. Port 6 can be set to the input mode or output mode in 1-bit units using port
mode register 6 (PM6). When the P60 to P67 pins are used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 6 (PUB).

The output of the P60 to P63 pins is N-ch open-drain output (6 V tolerance).

Input to the P60, P61 and P63 pins can be specified through a normal input buffer or a TTL input buffer in 1-bit units

using port input mode register 6 (PIM6).
This port can also be used for serial interface data 1/O, clock I/O, chip select input, and timer 1/O.

Reset signal generation sets port 6 to input mode.
Figures 4-40 to 4-46 show block diagrams of port 6.

Cautions 1. To use P60lSCW)/SCL11, P61/SI00/SDA11, P62/S000, or P63/SSI00 as a general-purpose port,
note the serial array unit setting. For details, see Table 11-9 Relationship Between Register

Settings and Pins (Channel 0 of Unit 0: CSI00, STSCSI00 = 1) and Table 11-12 Relationship

Between Register Settings and Pins (Channel 1 of Unit 1: CSI11, lIC11).

2. To use P64/TI14/TO14, P65/T116/TO16, P66/TI00/TO00, or P67/TI02/TO02 as a general-purpose port,

configure bits 0 and 2 (TO00, TO02) of timer output register 0 (TO0) and bits 4 and 6 (TO14, TO16)

of timer output register 1 (TO1) and bits 0 and 2 (TOEO_0, TOEO_2) of timer output enable register

0 (TOEO) and bits 4 and 6 (TOE1_4, TOE1_6) of timer output enable register 1 (TOE1) to “0”,

which is the same as their default status setting.

3. The shaded pins are provided at two ports.

register.

Select either port by using the corresponding
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-40. Block Diagram of P60
N\ EVop, EVDDoNO'e, EVooi'*®
WRem PIM6
”L PIM6_0
WRPru PU6
& PU6_O |[= Pcn
STSEL
|STSCSI00|
Alternate S
function
STSEL
| STSIIC11 |
Alternate < CMOS
function
2 RD |— 4 ‘
Q S
= 8 TTL
| - | § |
: k 7
WRPoRT P6 -
Output latch —
(P6_0) — ) L ©) P60/SCKO0/
SCL11
WRpm PM6
PM6_0
Alternate
function /
|STSCSI00|
STSEL
Alternate
function /
| STSIIC11 I
i STSEL

Note EVbbo, EVpb1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Pé6: Port register 6

PU6: Pull-up resistor option register 6

PM6:  Port mode register 6

PIM6:  Port input mode register 6

RD: Read signal

STSEL: Serial communication pin select register
WRxx: Write signal
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78KOR/Hx3
Figure 4-41. Block Diagram of P61
M\ EVoo, EVDDONme, EVooi"
WRem PIM6
J“ PIM6_1
WRru PU6
& PUG_1 |- Pcn
STSEL
|STSCSIOO|
Alternate [ —
function
STSEL
|STSIIC11 | OMOS
a Alternate M
2 function
S RD = T
@ = ‘
= J\ | |—~8 TTL
k]
! I_cn Ji
WRProRrT P6 —
J\ Output latch P61/S100/
(P6_1) | O gpai
WRpm PM6
J\ PM6_1
Alternate
function /
| STSIIC11 I
d STSEL

Note EVbbo, EVob1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Pé6:
PUG:
PM6:
PIM6:
RD:

STSEL:

WRxx:

Port register 6
Pull-up resistor option register 6
Port mode register 6

Port input mode register 6

Read signal

Serial communication pin select register

Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-42. Block Diagram of P62
N\ EVoo, EVDDoNOIe, EVooi'*®
WRpru PU6
Jﬁ PU6_2 I P-ch
RD
L | H <
2 | L%
Q n
g WRPoRrT P6 —]
2 Jh Output latch — \ |
£ utput latc
(P6_2) ] ) © P62/S000
WReM PM6
J\ PM6_2
Alternate
function _—
|STSCSI00|
- STSEL
0 % SSI contorol signal

Note EVbbo, EVpb1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Pé6: Port register 6

PU6: Pull-up resistor option register 6

PM6:  Port mode register 6

RD: Read signal

STSEL: Serial communication pin select register
WRxx: Write signal
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78KOR/Hx3
Figure 4-43. Block Diagram of P63
(A EVop, EVDDone, EVooi"*
WReim PIM6
J“ PIM6_3
WRru PU6
s PU6_3 |- P-cn
STSEL
|STSCSIOO|
Alternate 1
function
)]
>
el
g CMOS
2
C
RD J
T4k
| 3
3 I
WRPpoRrT P6 —
J\ Output latch _
(P6_3) —O P63/5SI100
WRem PM6
J“ PM6_3
N\

Note EVbbo, EVpb1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Pé6: Port register 6

PU6: Pull-up resistor option register 6

PM6:  Port mode register 6

PIM6:  Port input mode register 6

RD: Read signal

STSEL: Serial communication pin select register
WRxx: Write signal
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78KOR/Hx3
Figure 4-44. Block Diagram of P64 and P65
(N EVop, EVDDoNOte, EVDD1Nme
WReru PU6
J\ PU6_4, PUB_5
e B
TISA
TIS1_4,TIS1_6
Alternate
function
[2]
3
o]
©
c
2 RD
= 5
| | H |
| <
[0
13
WRPpoRT P6 I
Output latch
(P6_4, P6_5) —O P64/TI14/TO14,
P65/TI16/TO16
WEPM PM6
PM6_4, PM6_5
Alternate
function
TOS1_4,TOS1_6
g 4 TOS1

Note EVbbo, EVbb1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P6:
PUG:
PM6:
RD:
TIST:
TOSH1:
WRxx:

Port register 6
Pull-up resistor option register 6
Port mode register 6
Read signal

Timer input select register 1
Timer output select register 1
Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-45. Block Diagram of P66
(1 EVop, EVDDONo‘e, EVooi"*®
WReru PU6
PU6_6 ) |E P-ch
TISO
| TISO_0 |
Alternate
function
1]
>
o]
©
c
15 RD
= 5
| | H |
| <
[
E
WRporT P6 —
J\ Output latch
(P6_6) —O P66/TI00/TO00
WRpM PM6
’L PM6_6
Alternate
function /
| TOSO0_0 |
TOSO0
4

Note EVbbo, EVpb1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Pé6: Port register 6

PUG: Pull-up resistor option register 6
PM6:  Port mode register 6

RD: Read signal

TISO:  Timer input select register 0
TOSO0: Timer output select register 0
WRxx: Write signal
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<R> Figure 4-46. Block Diagram of P67

Note Note

N\ EVop, EVooo , EVop1
WReu PU6

J\ PU6_7 ) | E P-ch

TISO
| TISO_2 |
Alternate
function
(2]
3
Qo
©
c
3 RD
£ “
i | H o H<%
| o9
[0
|_m
WRePoRT P6 —
J\ Output latch
(P6_7) —O) P67/T102/TO02
WRem PM6
J\ PM6_7
Alternate \
function /
| TOSO0_2 |
NS TOSO

Note EVbbo, EVbb1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Pé6: Port register 6

PUG: Pull-up resistor option register 6
PM6:  Port mode register 6

RD: Read signal

TISO:  Timer input select register 0
TOSO0: Timer output select register 0
WRxx: Write signal
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78KOR/Hx3

CHAPTER 4 PORT FUNCTIONS

4.2.7 Port7
78KOR/HC3 78KOR/HE3 78KOR/HF3 78KOR/HG3
(uPD78F10yy) (uPD78F10yy) (uPD78F10yy) (uPD78F10yy)
yy=311t035 yy = 36 to 40 yy =41 to 45 yy = 46 to 50
P70/INTP5/KRO0/ N v \ \
TIH5/TO15/LVIOUT
P71/INTP6/KR1/ N N v N
TH7/TO17
P72/KR2/CTxD/ N v \ \
LTxD1
P73/KR3/CRxD/ N N v N
LRxD1/INTPLR1
P74/KR4/SO01 - v v v
P75/KR5/S101 - \ N S
P76/KR6/SCKO01 - \ v v
P77/KR7/SSI01 - v v v

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark +: Mounted, —: Not mounted

Port 7 is an I/O port with an output latch. Port 7 can be set to the input mode or output mode in 1-bit units using port

mode register 7 (PM7). When the P70 to P77 pins used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 7 (PU7).
Input to the P73, P75 to P77 pins can be specified through a normal input buffer or a TTL input buffer in 1-bit units

using port input mode register 7 (PIM7).

Output from the P72, P74 and P76 pins can be specified as N-ch open-drain output (Vo tolerance) in 1-bit units using

port output mode register 7 (POM7).

This port can also be used for external interrupt request input, key interrupt input, CAN data I/O, serial interface data

I/0, clock 1/O, timer 1/0O, and low-voltage detection flag output..

Reset signal generation sets port 7 to input mode.
Figures 4-47 to 4-55 show a block diagram of port 7.

Cautions 1. To use P74/KR4/SO01, P75/KR5/SI01, P76/KR6/SCK01, or P77/KR7/SSI01 as a general-purpose

port, note the serial array unit setting. For details, see Table 11-10 Relationship Between
Register Settings and Pins (Channel 1 of Unit 0: CSI01).

2. To use P70/INTP5/KRO/TI15/TO15/LVIOUT, or P71/INTP6/KR1/TI17/TO17 as a general-purpose port,

configure bits 5 and 7 (TO15, TO17) of timer output register 1 (TO1) and bits 5 and 7 (TOE1_5,
TOE1_7) of timer output enable register 1 (TOE1) to “0”, which is the same as their default status
setting.
The shaded pins are provided at two ports.
register.

Select either port by using the corresponding
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78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-47. Block Diagram of P70 (78KOR/HC3, 78KOR/HE3)

N\ EVop
WRpru PU7
J\ PU7_0 E
)< >—| P-ch
Alternate
function
Alternate
function
(]
>
e}
©
£
5} RD
IS .
I | H <<}
| <
[
k
WReProRT P7 —]
J\ Output latch P70/INTP5/
(P7_0) *—O) KRO/TI15/TO15/
LvVIOUT
WRpm PM7
J\ PM7_0
Alternate
function
O %
Alternate
function
P7: Port register 7
PU7: Pull-up resistor option register 7
PM7:  Port mode register 7
RD: Read signal
WRxx: Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-48. Block Diagram of P70 (78KOR/HF3, 78KOR/HG3)
aV, EVop, EVDDoNOte, EVoo:
WRpru PU7
& U7
U7.0 o |- Pen
Alternate
function
TISH
| TIS1_5 |
Alternate
function
1))
=}
Qo
©
<
9o RD
£ =
| | H <l <
| <@
[0
E
WReport P7 —
J\ Output latch P70/INTP5/
(P7_0) *—O KRO/TI15/TO15/
LvVIOUT
WRpm PM7
J\ PM7_0
Alternate
function
0 %
Alternate \
function /
| TOS1_5 |
TOSH

Note EVbbo, EVob1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P7:
PU7:
PM7:
RD:
TIST:
TOS1:
WRxx:

Port register 7
Pull-up resistor option register 7
Port mode register 7
Read signal

Timer input select register 1
Timer output select register 1

Write signal
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78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-49. Block Diagram of P71 (78KOR/HC3, 78KOR/HE3)

M\ EVoo
WRepu PU7
J\ PU7_1
: B e
Alternate
function
Alternate
function
1]
>
o]
©
<
o RD
£ “
| | H f
| °
[0}
13
WRProRrT P7 -
J\ Output latch P71/INTP6/
(P7_1) © KR1/TI17/TO17
WRpm PM7
J‘ PM7_1
Alternate
function
N\
P7: Port register 7

PU7: Pull-up resistor option register 7
PM7:  Port mode register 7

RD: Read signal

TIS1:  Timer input select register 1
TOS1: Timer output select register 1
WRxx: Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-50. Block Diagram of P71 (78KOR/HF3, 78KOR/HG3)
M\ EVop, EVDDoNote, EVoo:"*°
WRepu PU7
J\ PU7_1
" D
Alternate
function
TISA
| TIS1_7 |
Alternate
function
8
Keo)
©
c
9o RD
£ .
& | H o< #o<%
| o9
[0
2
WRPporT P7 —
J\ Output latch P71/INTP6/
(P7_1) —©O KR1/TI7/TO17
WRpm PM7
J\ PM7_1
Alternate \
function /
| TOS1_7 |
NS TOSH1

Note EVbbo, EVbp1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P7: Port register 7

PU7: Pull-up resistor option register 7
PM7:  Port mode register 7

RD: Read signal

TIS1:  Timer input select register 1
TOS1: Timer output select register 1
WRxx: Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-51. Block Diagram of P72
M\
EVop, EVDDone, EVDD1N°te
WRru PU7
J\ PU7_2 ) |
I P-ch
Alternate
function
RD
| | H <} <t
| <
[0
E
WRPporT pP7 _
_é) J\ Output latch N |
2 P7 o ‘ © P72/KR2/
g (P72 -/ CTXD/LTXD1
(0]
= WRrom POM7
J‘ POM7_2
WRpem PM7
J\ PM7_2
Alternate
function
STSEL| STSLIN1
Alternate
function
0

Note EVbpo, EVpp1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P7:
PU7:
PM7:
POM7:
RD:
STSEL:
WRxx:

Port register 7
Pull-up resistor option register 7
Port mode register 7
Port output mode register 7
Read signal
Serial communication pin select register

Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
<R> Figure 4-52. Block Diagram of P73
M\ EVop, EVDDoNOte, EVooi"®
WRpm PIM7
J\ PIM7_3
WRpu PU7
PU7_3 )O <| E P-ch
Alternate
function .
STSEL| STSLINT1
Alternate
function
8
Q STSEL| STSLIN1
[
c
3 Alternate
£ function
Alternate CMOS
function
RD 7 .
P o h
| ; -
E 7
WRepoRrT P7 -
Output latch
(P7_3) +—O) P73/KR3/
CRxD/LRxD1/
WRew PM7 INTPLR1
PM7_3
N\

Note EVbbo, EVbb1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P7:
PU7:
PM7:
PIM7:
RD:
STSEL:
WRxx:

Port register 7

Pull-up resistor option register 7

Port mode register 7

Port input mode register 7

Read signal

Serial communication pin select register

Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-53. Block Diagram of P74
M\
EVoo, EVDDoNOte, EVooi"*
WReru PU7
PU7_4 ) I poch
Alternate
function
RD
% ,
s | R <t
s
§ WRpoRT P7 —
2l
€ Output latch \
= P7 4 ' O P74/KR4/
7 |/ S001
WRrom POM7
J\ POM7_4
WRepm PM7
J‘ PM7_4
Alternate
function
I~/ SSI contorol signal
Note EVbpo, EVpp1 are 78KOR/HG3 only
P7: Port register 7
PU7: Pull-up resistor option register 7
PM7:  Port mode register 7
POM7: Port output mode register 7
RD: Read signal
WRxx: Write signal
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78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-54. Block Diagram of P75 and P77

M\ EVop, EVDDDNme, EVoo:"**°
WReim PIM7
J\ PIM7_5, PIM7_7
WRpu PU7
J\ PU7_5, PU7_7 ) 4 E
P-ch
Alternate
function
1]
=}
Q0
g CMOS
o Alternate
£ function
RD J |
Jh | 2 TTL
| 5 B
2] 7
WReProRT P7
Output latch
(P7_5, P7_7) —O) P75/KR5/S101,
P77/KR7/SSI01
WRpM PM7
PM7_5, PM7_7
4
Note EVbbo, EVbp1 are 78KOR/HG3 only
P7: Port register 7
PU7: Pull-up resistor option register 7
PM7:  Port mode register 7
PIM7:  Port input mode register 7
RD: Read signal
WRxx: Write signal
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78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS

<R> Figure 4-55. Block Diagram of P76
M\
WEPIM PIM7 EVop, EVDDONme, EVDD1Nlme
PIM7_6
WRepu PU7
J“ PU7_6 |
\o |~ P
Alternate
function
Alternate CMOS
function
RD ﬂ |
2 1 | E TTL
C_ﬁ P4
: | 3 7
IS WReroRrT P7 -
Output latch \ O PT6KRE/
P7_6 | |
79 |/ SCKO1
WRprom POM7
POM7_6
WRewm PM7
PM7_6
Alternate
function
4
Note EVbbo, EVbb1 are 78KOR/HG3 only
P7: Port register 7
PU7: Pull-up resistor option register 7
PM7:  Port mode register 7
PIM7:  Port input mode register 7
POM?7: Port output mode register 7
RD: Read signal
WRxx: Write signal
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78KOR/Hx3

CHAPTER 4 PORT FUNCTIONS

4.2.8 Port8

78KOR/HC3
(uPD78F10yy)

78KOR/HE3
(PD78F10yy)

78KOR/HF3
(PD78F10yy)

78KOR/HG3
(uPD78F10yy)

yy=311t035

yy = 36 to 40

yy =41 1to0 45

yy = 46 to 50

P80/ANIOO

P81/ANIO1

P82/ANI02

P83/ANIO3

P84/ANI04

P85/ANI0O5

P86/ANI06

P87/ANIO7

2 |2 |2 |2 ||| =

Remark +: Mounted

Port 8 is an I/O port with an output latch. Port 8 can be set to the input mode or output mode in 1-bit units using port

mode register 8 (PM8).

This port can also be used for A/D converter analog input.
To use P80/ANIOO to P87/ANIO7 as digital input pins, set them in the digital I/O mode by using the A/D port
configuration register (ADPC) and in the input mode by using PM8. Use these pins starting from the upper bit.
To use P80/ANIOO to P87/ANIO7 as digital output pins, set them in the digital I/O mode by using ADPC and in the
output mode by using PM8.
To use P80/ANIOO to P87/ANIO7 as analog input pins, set them in the analog input mode by using the A/D port
configuration register (ADPC) and in the input mode by using PM8. Use these pins starting from the lower bit.

Table 4-5. Setting Functions of P80/ANIO0 to P87/ANIO7 Pins

ADPC PM8 ADS P80/ANIO0 to P87/ANIO7 Pins
Digital I/O selection Input mode - Digital input
Output mode - Digital output
Analog input selection Input mode Selects ANI. Analog input (to be converted)

Does not select ANI.

Analog input (not to be converted)

Output mode

Selects ANI.

Does not select ANI.

Setting prohibited

All P80/ANIOO to P87/ANIO7 are set in the digital input mode when the reset signal is generated.
Figure 4-56 shows a block diagram of port 8.

Caution Make the AVger pin the same potential as the Voo pin when using port 8 as a digital port.
When using port 8 as a digital input port, set port mode register 8, and then dummy-read the port
register. When not specifying a setting for port mode register 8, dummy-read the port register after
reset and before using the port register.
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-56. Block Diagram of P80 to P87
A
RD
! | g N
O @
| o]
g 7]
= WRProRT
g P8
e
C
= Output latch
P80/ANI
- (P8_0to P8_7) © Pg%Angg °
WRem
PM8
S PM8_0 to PM8_7
A/D converter I
Y~

P8: Port register 8
PM8:  Port mode register 8
RD: Read signal
WRxx: Write signal
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78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS
4.2.9 Port9
78KOR/HC3 78KOR/HE3 78KOR/HF3 78KOR/HG3
(4PD78F10yy) (uPD78F10yy) (4PD78F10yy) (#PD78F10yy)
yy =311t035 yy = 36 to 40 yy =411045 yy = 46 to 50
P90/ANIO8 \ < v \
P91/ANI09 \ \ v \
P92/ANI10 \ < v \
P93/ANI11 - \ v \
P94/ANI12 - \ v <
P95/ANI13 - J \ J
P96/ANI14 - \ v <
P97/ANI15 - - v \

Remark +: Mounted, —: Not mounted

Port 9 is an I/O port with an output latch. Port 9 can be set to the input mode or output mode in 1-bit units using port

mode register 9 (PM9).

This port can also be used for A/D converter analog input.
To use P90/ANIO8 to P97/ANI15 as digital input pins, set them in the digital I/O mode by using the A/D port
configuration register (ADPC) and in the input mode by using PM9. Use these pins starting from the upper bit.
To use P90/ANIO8 to P97/ANI15 as digital output pins, set them in the digital I/O mode by using ADPC and in the

output mode by using PM9.

To use P90/ANIO8 to P97/ANI15 as analog input pins, set them in the analog input mode by using the A/D port
configuration register (ADPC) and in the input mode by using PM9. Use these pins starting from the lower bit.

Table 4-6. Setting Functions of P90/ANI08 to P97/ANI15 Pins

ADPC PM9 ADS P90/ANIO8 to P97/ANI15 Pins
Digital I/O selection Input mode - Digital input
Output mode - Digital output
Analog input selection Input mode Selects ANI. Analog input (to be converted)

Does not select ANI.

Analog input (not to be converted)

Output mode

Selects ANI.

Does not select ANI.

Setting prohibited

All P90/ANIO8 to P97/ANI15 are set in the digital input mode when the reset signal is generated.
Figure 4-57 shows a block diagram of port 9.

Caution Make the AVger pin the same potential as the Voo pin when using port 9 as a digital port.
When using port 9 as a digital input port, set port mode register 9, and then dummy-read the port
register. When not specifying a setting for port mode register 9, dummy-read the port register after
reset and before using the port register.
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-57. Block Diagram of P90 to P97
A
RD
! | g N
O <@
| o]
@ n
= WRProRT
g P9
e
C
= Output latch
P90/ANI
- (P9_O0to P9_7) © Pg%ANI?g °
WRem
PM9
S PM9_0 to PM9_7
A/D converter I
Y~

P9: Port register 9
PM9:  Port mode register 9
RD: Read signal
WRxx: Write signal
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78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS
4.2.10 Port 10
78KOR/HC3 78KOR/HE3 78KOR/HF3 78KOR/HG3
(uPD78F10yy) (uPD78F10yy) (uPD78F10yy) (uPD78F10yy)
yy=311035 yy = 36 to 40 yy =411t045 yy = 46 t0 50
P100/ANI16 - - - J
P101/ANI17 - - - \
P102/ANI18 - - - J
P103/ANI19 - - - \
P104/ANI20 - - - <
P105/ANI21 - - - J
P106/ANI22 - - - <
P107/ANI23 - - - J

Remark +: Mounted, —: Not mounted

Port 10 is an 1/0O port with an output latch. Port 10 can be set to the input mode or output mode in 1-bit units using port

mode register 10 (PM10).

This port can also be used for A/D converter analog input.
To use P100/ANI16 to P107/ANI23 as digital input pins, set them in the digital /O mode by using the A/D port
configuration register (ADPC) and in the input mode by using PM10. Use these pins starting from the upper bit.
To use P100/ANI16 to P107/ANI23 as digital output pins, set them in the digital /O mode by using ADPC and in the

output mode by using PM10.

To use P100/ANI16 to P107/ANI23 as analog input pins, set them in the analog input mode by using the A/D port
configuration register (ADPC) and in the input mode by using PM10. Use these pins starting from the lower bit.

Table 4-5. Setting Functions of P100/ANI16 to P107/ANI23 Pins

ADPC PM10 ADS P100/ANI16 to P107/ANI23 Pins
Digital I/O selection Input mode - Digital input
Output mode - Digital output
Analog input selection Input mode Selects ANI. Analog input (to be converted)

Does not select ANI.

Analog input (not to be converted)

Output mode

Selects ANI.

Does not select ANI.

Setting prohibited

All P100/ANI16 to P107/ANI23 are set in the digital input mode when the reset signal is generated.
Figure 4-58 shows a block diagram of port 10.

Caution Make the AVRer pin the same potential as the Vop pin when using port 10 as a digital port.

When using port 10 as a digital input port, set port mode register 10, and then dummy-read the port
register. When not specifying a setting for port mode register 10, dummy-read the port register after
reset and before using the port register.
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78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-58. Block Diagram of P100 to P107

A
RD
O o9
| o}
(%) (2}
>3
Ko}
= WRporT
o
|5 P10
C
= Output latch
~ (P10_0to P10_7) © mg%ﬁ“:;g °
WRewm
PM10
S PM10_0 to PM10_7
A/D converter I
N
P10: Port register 10
PM10: Port mode register 10
RD: Read signal
WRxx: Write signal
R0O1UH0260EJ0300 Rev.3.00 '-zENESAS 220

Sep 25, 2013



78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS

4.2.11 Port 12
78KOR/HC3 78KOR/HE3 78KOR/HF3 78KOR/HG3
(uPD78F10yy) (uPD78F10yy) (uPD78F10yy) (uPD78F10yy)
yy=311035 yy = 36 to 40 yy =411t045 yy = 46 t0 50
P120/INTPO/EXLVI/ J J Note Note
TH1/TO11
P121/X1 \ \ v \
P122/X2/EXCLK J J \ J
P123 \ \ v \
P124/EXCLKS \ \ v <
P125/INTP1/ J J \ J
ADTRG/TI03/TO03
P126/T101/TO01 - - v <
P127/T103/TO03 - - -

Note TI11, TO11 pins are not mounted. Port functions other than TI11 and TO11 as well as shared functions are
provided.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
Remark +: Mounted, — Not mounted

P120 and P125 to P127 are an I/O port with an output latch. P120 and P125 to P127 can be set to the input mode or
output mode in 1-bit units using port mode register 12 (PM12). When used as an input port, use of an on-chip pull-up
resistor can be specified by pull-up resistor option register 12 (PU12).

P121 to P124 are input ports.

This port can also be used for external interrupt request input, potential input for external low-voltage detection,
connecting resonator for main system clock, external clock input for main system clock, external clock input for subclock,
external trigger input for A/D converter, and timer 1/O.

Reset signal generation sets port 12 to input mode.

Figures 4-59 to 4-66 show block diagrams of port 12.

Cautions 1. The function setting on P121 P122, and P124 is available only once after the reset release. The
port once set for connection to an oscillator cannot be used as an input port unless the reset is
performed.

2. To use P120/INTPO/EXLVI/TI11/TO11, P125/INTP1/ADTRG/TIO3/TO03, P126/TI01/TO01, or
P127/TI03/TO03 as a general-purpose port, configure bits 1 and 3 (TO01, TO03) of timer output
register 0 (TO0) and bit1 (TO11) of timer output register 1 (TO1) and bits 1 and 3 (TOEO_1,
TOEO_3) of timer output enable register 0 (TOEO) and bit 1 (TOE1_1) of timer output enable
register 1 (TOE1) to “0”, which is the same as their default status setting.

3. The shaded pins are provided at two ports. Select either port by using the corresponding
register.
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-59. Block Diagram of P120 (78KOR/HC3, 78 KOR/HE3)
N\ EVoo
WReu PU12
PU12_0 ) | E P-ch
Alternate
function
TISA
| TIS1_1 |
Alternate
function
(]
a
9 RD
£ =
& | H o ko<%
| o9
[0
2
WRPpoRT P12 —
J\ Output latch
(P12_0) © P120/INTPO/
EXLVI/TIH1/TO11
WRem PM12
J\ PM12_0
Alternate \
function /
| TOS1_1 |
NS TOS1

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P12: Port register 12

PU12:  Pull-up resistor option register 12
PM12: Port mode register 12

RD: Read signal

TIS1:  Timer input select register 1
TOS1: Timer output select register 1
WRxx: Write signal
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78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-60. Block Diagram of P120 (78KOR/HF3, 78 KOR/HG3)

e Note

EVop, EVDDon , EVbbp1

M\
WReu PU12
J\ PU12_0 ) | E
P-ch
Alternate
function
[2]
>
Q0
©
£
o
£
RD
I g <} <
| <@
[
12
WRporT P12 —
J\ Output latch |
(P12_0) O E;(ii)//IINTPO/
WRem PM12
J\ PM12_0
N\

Note EVbbo, EVbp1 are 78KOR/HG3 only

P12: Port register 12

PU12:  Pull-up resistor option register 12
PM12: Port mode register 12

RD: Read signal

WRxx: Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-61. Block Diagram of P121 and P122
M\
Clock generator ]
CMC
[  oscseL

RD

) I o<]—o@]7—© P122/X2/EXCLK
g
o]
g
8 |
IS

CMC
EXCLK, OSCSEL [———~ fof
RD
J\ I 0L |—(>< |7—< ) P121/X1
0 %

CMC: Clock operation mode control register
RD: Read signal
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78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-62. Block Diagram of P123

| 4 0@ © P123

8 Internal bus 8
37

RD: Read signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
Figure 4-63. Block Diagram of P124
M\
Clock generator /]
CMC

(2]

3 OSCSEL

g

@

€ RD

L I o<]—©@]——© P124/EXCLKS
%
CMC: Clock operation mode control register
RD: Read signal
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78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS
Figure 4-64. Block Diagram of P125 (78KOR/HC3, 78KOR/HE3, 78 KOR/HF3)
N\ EVop
WReru PU12
J\ PU12_5
— e
Alternate
function
Alternate
function
3
2 Alternate
E function
2 RD
O N 1 SR BT I
| <
[
E
WRPpoRT P12 —
Output latch
(P12_5) QO P125/INTP1/
ADTRG/TI03/
WRem PM12 TO13
PM12_5
Alternate
function
N/

P12: Port register 12
PU12:  Pull-up resistor option register 12
PM12: Port mode register 12

RD: Read signal
WRxx: Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Hx3
<R> Figure 4-65. Block Diagram of P125 (78 KOR/HG3)
N\ EVop, EVDDoNOte, EVDD1Nme
WRey PU12
PU12_5 ) | E P-ch
Alternate
function
Alternate
function
TISO
| TIS0_3 |
Alternate
a function
Ke)
©
c
o
£
RD
| | B <<}
| o9
(0]
13
WRPoRT P12 —
J\ Output latch
(P12_5) +—O P125/INTP1/
ADTRG/TI03/TO03
WReMm PM12
’L PM12_5
Alternate
function /
| TOS0_3 |
d TOSO

Note EVbpo, EVbp1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P12:
PU12:
PM12:
RD:
TISO:

TOSO:
WRxx:

Port register 12
Pull-up resistor option register 12

Port mode register 12

Read signal
Timer input select register 0

Timer output select register 0
Write signal
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78KOR/Hx3
Figure 4-66. Block Diagram of P126 and P127
(M EVop, EVDDONME, EVDD1Note
WReu PU12
J\ PU12 PU12_7
U12_6, PU12_ o |~ Pecn
TISO
TISO_1,TISO_3
Alternate
function
[2]
]
Q0
©
c
o RD
= S
| | 3] |
| Q2
[0
E
WRPpoRT P12 —
J\ Output latch
(P12_6, P12_7) —O P126/TI01/TO0T,
P127/TI03/TO03
WRem PM12
PM12_6, PM12_7
Alternate
function
TOSO0_1, TOS0_3
4 TOSO

Note EVbbo, EVbb1 are 78KOR/HG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P12:
PU12:

PM12:

RD:
TISO:

TOSO:
WRxx:

Port register 12
Pull-up resistor option register 12
Port mode register 12
Read signal

Timer input select register 0
Timer output select register 0

Write signal
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78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS
4.2.12 Port 13
78KOR/HC3 78KOR/HE3 78KOR/HF3 78KOR/HGS3
(«PD78F10yy) («PD78F10yy) («PD78F10yy) («PD78F10yy)
yy=311035 yy = 36- to 40 yy =411to0 45 yy =46 to 50
P130/RESOUT \ \ v \

Remarks 1. When the device is reset, P130 outputs a low level.

2. : Mounted, —: Not mounted

P130 is a 1-bit output-only port with an output latch.
Reset signal generation sets port 13 to output mode.
This port can also be used for reset output.

Figure 4-67 shows block diagrams of port 13.

RD

Figure 4-67. Block Diagram of P130

Alternate
function

Internal bus

WRPoRT

P13

Option byte
(000C1H)

RESOUTB

P13:
RD:
WRxx:

Output latch
(P13_0)

Selector

Port register 13
Read signal
Write signal

O P130/RESOUT
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4.2.13 Port 14
78KOR/HC3 78KOR/HE3 78KOR/HF3 78KOR/HGS3
(«PD78F10yy) («PD78F10yy) («PD78F10yy) («PD78F10yy)
yy=311035 yy = 36 to 40 yy =411to 45 yy =46 to 50
P140/PCL \ \ v \

Remarks 1. When the device is reset, P140 outputs a low level.

2. : Mounted, —: Not mounted

Port 14 is an I/O port with an output latch. Port 14 can be set to the input mode or output mode in 1-bit units using port

mode register 14 (PM14).

specified in 1-bit units by pull-up resistor option register 14 (PU14).

This port can also be used for clock output.
Reset signal generation sets port 14 to output mode.
Figure 4-68 shows block diagrams of port 14.

When the P140 pin are used as an input port, use of an on-chip pull-up resistor can be

Caution To use P140/PCL as a general-purpose port, set bit 7 of clock output select register (CKS) to “0”,
which is the same as their default status setting.
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CHAPTER 4 PORT FUNCTIONS

Figure 4-68. Block Diagram of P140

|| Selector |

EVop, EVDDoNOte, EVop

D
<<

Note
1

R

—O P140/PCL

WReu PU14
J\ PU14_0
RD
gl |
a |
g
§ WRPpoRT P14
C
- J\ Output latch
(P14_0)
WRpM PM14
J\ PM14_0
Alternate
function
N\

Note EVbbo, EVbp1 are 78KOR/HG3 only

P14:
PU14:
PM14:
RD:
WRxx:

Port register 14

Pull-up resistor option register 14
Port mode register 14

Read signal

Write signal
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4.2.14 Port 15
78KOR/HC3 78KOR/HE3 78KOR/HF3 78KOR/HG3

(4PD78F10yy) (4PD78F10yy) (4PD78F10yy) (#PD78F10yy)

yy=311035 yy = 36 to 40 yy =41 to 45 yy =46 to 50
P150 - - - \
P151/SO11 - - - S
P152/SI11 - - - \
P153/SCK11 - - - \
P154/TI24/TO24 - - - \
P155/T125/TO25 - - - J
P156/T126/TO26 - - - \
P157/TI127/TO27 - - - \

Remark +: Mounted, —: Not mounted

Port 15 is an 1/0O port with an output latch. Port 15 can be set to the input mode or output mode in 1-bit units using port
mode register 15 (PM15). When the P150 to P157 pins used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 15 (PU15).

This port can also be used for serial interface data 1/O, clock I/O, and timer 1/O.

Reset signal generation sets port 15 to input mode.

Figures 4-69 to 4-73 show a block diagram of port 15.

Cautions 1. To use P151/SO11, P152/SI11, or P153/SCK11 as a general-purpose port, note the serial array unit
setting. For details, see Table 11-12. Relationship Between Register Settings and Pins (Channel
1 of Unit 1: CSI11, lIC11).
To use P154/T124/T024, P155/TI25/TO25, P156/T126/TO26, or P157/TI27/TO27 as a general-purpose
port, configure bits 4 to 7 (TO24 to TO27) of timer output register 2 (TO2) and bits 4 to 7 (TOE2_4
to TOE2_7) of timer output enable register 2 (TOE2) to “0”, which is the same as their default

status setting.
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Figure 4-69. Block Diagram of P150

(A EVoboo, EVob1

WRru PU15
J\ PU15_0 ) | E P-ch

<<t

Internal bus
97
4»' Selector |

WRProRT P15
J\ Output latch | P150
(P15_0) )
WRem PM15
J\ PM15_0

0 %

P15: Port register 15

PU15:  Pull-up resistor option register 15
PM15: Port mode register 15

RD: Read signal

WRxx: Write signal
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78KOR/Hx3
Figure 4-70. Block Diagram of P151
M\ EVopo, EVob1
WReu PU15
’L PU15_1
: D e
RD
N | 5 Rﬂ—* <l
> (0]
2 | I—E P
© (7]
QE) WRporT P15
€
- J\ Output latch
(P15_1) ] +—O P151/SO11
WRem PM15
J‘ PM15_1
Alternate
function
%

P15: Port register 15

PU15:  Pull-up resistor option register 15
PM15: Port mode register 15

RD: Read signal

WRxx: Write signal
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78KOR/Hx3
Figure 4-71. Block Diagram of P152
(] EVbpo, EVbp1
WReu PU15
Jﬁ PU15_2 ) | E
P-ch
» Alternate
a function
®
c
I
£
RD
I H f
3
[0
3
WRpProRT P15 -
J\ Output latch |
(P15.2) O P152/S111
WRem PM15
J“ PM15_2
N\
P15: Port register 15
PU15:  Pull-up resistor option register 15
PM15: Port mode register 15
RD: Read signal
WRxx: Write signal
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78KOR/Hx3
Figure 4-72. Block Diagram of P153
M\
EVooo, EVob1
WRpu PU15
LT e B |
u1s_3 [= Pecn
Alternate
function
8
Ke)
©
c
o RD
£ 5
| | B <<
| o
[0
E
WRpoRT P15 —
Qutput latch
(P15_3) —O) P153/SCK11
WReM PM15
PM15_3
Alternate
function
Y

P15: Port register 15

PU15:  Pull-up resistor option register 15
PM15: Port mode register 15

RD: Read signal

WRxx: Write signal
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78KOR/Hx3
Figure 4-73. Block Diagram of P154 to P157
M\
EVbpo, EVbp1
WReu PU15
PU15_4 to PU15_7 ) | E P-ch
Alternate
function
1)
3
o]
©
c
9 RD
= 5
| | B <} <
| o9
(0]
3
WRPpORT P15 —
Qutput latch
(P15_4 to P15_7) O P154/TI24/T024,
P155/T125/TO25,
WRem PM15 P156/T126/TO26,
P157/TI127/TO27
PM15_4 to PM15_7
Alternate
function
0

P15: Port register 15

PU15:  Pull-up resistor option register 15
PM15: Port mode register 15

RD: Read signal

WRxx: Write signal
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4.3 Registers Controlling Port Function
Port functions are controlled by the following six types of registers.

o Port mode registers (PMxx)

e Port registers (Pxx)

o Pull-up resistor option registers (PUxx)

e Port input mode registers (PIMxx)

o Port output mode registers (POMxx)

e Port output slew rate select register (PSRSEL)
o A/D port configuration register (ADPC)
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<R> (1) Port mode registers (PMxx)
These regqisters specify input or output mode for the port in 1-bit units.
These registers can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets these registers to FFH (PM14 is set to FEH).
When port pins are used as alternate-function pins, set the port mode register by referencing 4.5 Settings of Port
Mode Register and Output Latch When Using Alternate Function.

Figure 4-74. Format of Port Mode Register (78KOR/HC3)

Symbol 7 6 5 4 3 2 1 0 Address  After reset R/W
PMO | 1 ’ 1 ‘ 1 | 1 ’ 1 ‘ 1 | 1 ‘ PMO_0 | FFF20H FFH R/W
PM1 | PM1_7 ‘ PM1_6 ‘ PM1_5 | PM1_4 ‘ PM1_3 ‘ PM1_2 | PM1_1 ‘ PM1_0 | FFF21H FFH R/W
PM3 | 1 ‘ 1 ‘ 1 | 1 ‘ 1 ‘ PM3_2 | PM3_1 ‘ PM3_0 | FFF23H FFH R/W
PM4 | 1 ‘ 1 ‘ 1 | 1 ‘ 1 ‘ 1 | PM4_1 ‘ PM4_0 | FFF24H FFH R/W
PM6 | 1 ‘ 1 ‘ 1 | 1 ‘ PM6_3 ‘ PM6_2 | PM6_1 ‘ PM6_0 | FFF26H FFH R/W
PM7 | 1 ‘ 1 ‘ 1 | 1 ‘ PM7_3 ‘ PM7_2 | PM7_1 ‘ PM7_0 | FFF27H FFH R/W
PM8 | PM8_7 ‘ PM8_6 ‘ PM8_5 | PM8_4 ‘ PM8_3 ‘ PM8_2 | PM8_1 ‘ PM8_0 | FFF28H FFH R/W
PM9 | 1 ‘ 1 ‘ 1 | 1 ‘ 1 ‘ PM9_2 | PM9_1 ‘ PM9_0 | FFF29H FFH R/W
PM12 | 1 ‘ 1 ‘ PM12_5 | 1 ‘ 1 ‘ 1 | 1 ‘ PM12_0 | FFF2CH FFH R/W
PM14 | 1 ‘ 1 ‘ 1 | 1 ‘ 1 ‘ 1 | 1 ‘ PM14_0 | FFF2EH FEH R/W
PMm_n Pmn pin 1/0 mode selection

(m=0,1,3,4,6t009,12,14,n=0t07)

0 Output mode (output buffer on)

1 Input mode (output buffer off)

Caution Be sure to set bits 1 to 7 of PMO, bits 3 to 7 of PM3, bits 2 to 7 of PM4, bits 4 to 7 of PM6, bits 4 to 7 of
PM7, bits 3 to 7 of PM9, bits 1 to 4, 6, 7 of PM12, and bits 1 to 7 of PM14 to “1”.
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Figure 4-75. Format of Port Mode Register (78KOR/HE3)

Symbol 7 6 5 4 3 2 1 0 Address  After reset R/W
PMO | 1 ‘ 1 ‘ 1 | 1 ‘ 1 ‘ 1 | 1 ‘ PMO_0 | FFF20H FFH R/W
PM1 | PM1_7 ‘ PM1_6 ‘ PM1_5 | PM1_4 ‘ PM1_3 ‘ PM1_2 | PM1_1 ‘ PM1_0 | FFF21H FFH R/W
PM3 | 1 ‘ 1 ‘ 1 | 1 ‘ 1 ‘ PM3_2 | PM3_1 ‘ PM3_0 | FFF23H FFH R/W
PM4 | 1 ‘ 1 ‘ 1 | 1 ‘ PM4_3 ‘ PM4_2 | PM4_1 ‘ PM4_0 | FFF24H FFH R/W
PM5 | 1 ‘ 1 ‘ 1 | 1 ‘ PM5_3 ‘ PM5_2 | PM5_1 ‘ PM5_0 | FFF25H FFH R/W
PM6 | 1 ‘ 1 ‘ 1 | 1 ‘ PM6_3 ‘ PM6_2 | PM6_1 ‘ PM6_0 | FFF26H FFH R/W
PM7 | PM7_7 ‘ PM7_6 ‘ PM7_5 | PM7_4 ‘ PM7_3 ‘ PM7_2 | PM7_1 ‘ PM7_0 | FFF27H FFH R/W
PM8 | PM8_7 ‘ PM8_6 ‘ PM8_5 | PM8_4 ‘ PM8_3 ‘ PM8_2 | PM8_1 ‘ PM8_0 | FFF28H FFH R/W
PM9 | 1 ‘ PM9_6 ‘ PM9_5 | PM9_4 ‘ PM9_3 ‘ PM9_2 | PM9_1 ‘ PM9_0 | FFF29H FFH R/W
PM12 | 1 ‘ 1 ‘ PM12_5 | 1 ‘ 1 ‘ 1 | 1 ‘ PM12_0| FFF2CH FFH R/W
PM14 | 1 ‘ 1 ‘ 1 | 1 ‘ 1 ‘ 1 | 1 ‘ PM14_0 | FFF2EH FEH R/W
PMm_n Pmn pin I/0 mode selection

(m=0,1,3t09,12,14;n=01t07)

0 Output mode (output buffer on)

1 Input mode (output buffer off)

Caution Be sure to set bits 1 to 7 of PMO, bits 3 to 7 of PM3, bits 4 to 7 of PM4, bits 4 to 7 of PM5, bits 4 to 7 of
PMS6, bit 7 of PM9, bits 1 to 4, 6, 7 of PM12, and bits 1 to 7 of PM14 to “1”.
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Figure 4-76. Format of Port Mode Register (78KOR/HF3)

Symbol 7 6 5 4 3 2 1 0 Address  After reset R/W
PMO | 1 ‘ 1 ‘ 1 | 1 ‘ 1 ‘ PMO0_2 | PMO_1 ‘ PMO_0 | FFF20H FFH R/W
PM1 | PM1_7 ‘ PM1_6 ‘ PM1_5 | PM1_4 ‘ PM1_3 ‘ PM1_2 | PM1_1 ‘ PM1_0 | FFF21H FFH R/W
PM3 | 1 ‘ 1 ‘ 1 | 1 ‘ 1 ‘ PM3_2 | PM3_1 ‘ PM3_0 | FFF23H FFH R/W
PM4 | PM4_7 ‘ PM4_6 ‘ PM4_5 | PM4_4 ‘ PM4_3 ‘ PM4_2 | PM4_1 ‘ PM4_0 | FFF24H FFH R/W
PM5 | PM5_7 ‘ PM5_6 ‘ PM5_5 | PM5_4 ‘ PM5_3 ‘ PM5_2 | PM5_1 ‘ PM5_0 | FFF25H FFH R/W
PM6 | PM6_7 ‘ PM6_6 ‘ PM6_5 | PM6_4 ‘ PM6_3 ‘ PM6_2 | PM6_1 ‘ PM6_0 | FFF26H FFH R/W
PM7 | PM7_7 ‘ PM7_6 ‘ PM7_5 | PM7_4 ‘ PM7_3 ‘ PM7_2 | PM7_1 ‘ PM7_0 | FFF27H FFH R/W
PM8 | PM8_7 ‘ PM8_6 ‘ PM8_5 | PM8_4 ‘ PM8_3 ‘ PM8_2 | PM8_1 ‘ PM8_0 | FFF28H FFH R/W
PM9 | PM9_7 ‘ PM9_6 ‘ PM9_5 | PM9_4 ‘ PM9_3 ‘ PM9_2 | PM9_1 ‘ PM9_0 | FFF29H FFH R/W
PM12 | 1 ‘ PM12_6 ‘ PM12_5 | 1 ‘ 1 ‘ 1 | 1 ‘ PM12_0 | FFF2CH FFH R/W
PM14 | 1 ‘ 1 ‘ 1 | 1 ‘ 1 ‘ 1 | 1 ‘ PM14_0 | FFF2EH FEH R/W
PMm_n Pmn pin I/0 mode selection

(m=0,1,3t09,12,14;n=01t07)

0 Output mode (output buffer on)

1 Input mode (output buffer off)

Caution Be sure to set bits 3 to 7 of PMO0, and bits 3 to 7 of PM3, and bits 1 to 4, 7 of PM12, and bits 1 to 7 of
PM14 to “1”.
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Figure 4-77. Format of Port Mode Register (78KOR/HG3)
Symbol 7 6 5 4 3 2 1 0 Address  After reset R/W
PMO | 1 ‘ 1 ‘ 1 | 1 ‘ PMO_3 ‘ PMO_2 | PMO_1 ‘ PMO_0 | FFF20H FFH R/W
PM1 | PM1_7 ‘ PM1_6 ‘ PM1_5 | PM1_4 ‘ PM1_3 ‘ PM1_2 | PM1_1 ‘ PM1_0 | FFF21H FFH R/W
PM3 | 1 ‘ 1 ‘ 1 | 1 ‘ 1 ‘ PM3_2 | PM3_1 ‘ PM3_0 | FFF23H FFH R/W
PM4 | PM4_7 ‘ PM4_6 ‘ PM4_5 | PM4_4 ‘ PM4_3 ‘ PM4_2 | PM4_1 ‘ PM4_0 | FFF24H FFH R/W
PM5 | PM5_7 ‘ PM5_6 ‘ PM5_5 | PM5_4 ‘ PM5_3 ‘ PM5_2 | PM5_1 ‘ PM5_0 | FFF25H FFH R/W
PM6 | PM6_7 ‘ PM6_6 ‘ PM6_5 | PM6_4 ‘ PM6_3 ‘ PM6_2 | PM6_1 ‘ PM6_0 | FFF26H FFH R/W
PM7 | PM7_7 ‘ PM7_6 ‘ PM7_5 | PM7_4 ‘ PM7_3 ‘ PM7_2 | PM7_1 ‘ PM7_0 | FFF27H FFH R/W
PM8 | PM8_7 ‘ PM8_6 ‘ PM8_5 | PM8_4 ‘ PM8_3 ‘ PM8_2 | PM8_1 ‘ PM8_0 | FFF28H FFH R/W
PM9 | PM9_7 ‘ PM9_6 ‘ PM9_5 | PM9_4 ‘ PM9_3 ‘ PM9_2 | PM9_1 ‘ PM9_0 | FFF29H FFH R/W
PM10 | PM10_7 ‘ PM10_6 ‘ PM10_5 | PM10_4 ‘ PM10_3 ‘ PM10_2 | PM10_1 ‘ PM10_0 | FFF2AH FFH R/W
PM12 | PM12_7 ‘ PM12_6 ‘ PM12_5 | 1 ‘ 1 ‘ 1 | 1 ‘ PM12_0 | FFF2CH FFH R/W
PM14 | 1 ‘ 1 ‘ 1 | 1 ‘ 1 ‘ 1 | 1 ‘ PM14_0 | FFF2EH FEH R/W
PM15 | PM15_7 ‘ PM15_6 ‘ PM15_5 | PM15_4 ‘ PM15_3 ‘ PM15_2 | PM15_1 ‘ PM15_0 | FFF2FH FFH R/W
PMm_n Pmn pin 1/0 mode selection

(m=0,1,3t010,12,14,15;n=01t07)

0

Output mode (output buffer on)

1

Input mode (output buffer off)

Caution Be sure to set bits 4 to 7 of PMO0, and bits 3 to 7 of PM3, and bits 1 to 4 of PM12, and bits 1 to 7 of
PM14 to “1”.
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<R> (2) Portregisters (Pxx)

These registers write the data that is output from the chip when data is output from a port.

If the data is read in the input mode, the pin level is read. If it is read in the output mode, the output latch value is
read"".

These registers can be set by a 1-bit or 8-bit memory manipulation instruction.

Reset signal generation clears these registers to 00H.

Note

P3

P4

P6

P7

P8

P9

P12

P13

P14

It is always 0 and never a pin level that is read out if a port is read during the input mode when P8 to P10 are

set to function as an analog input for a A/D converter.

Figure 4-78. Format of Port Register (78KOR/HC3)

7 6 5 4 3 2 1 0 Address After reset R/W
| 0 0 | 0 | 0 | 0 | 0 0 | PO_0 | FFFOOH  OOH (output latch) R/W
| P1_7 | P1_6 ‘ P1_5 ‘ P1_4 | P1_3 ‘ P1_2 ‘ P1_1 ‘ P1_0 | FFFO1H  OOH (output latch) R/W
| 0 | 0 ‘ 0 ‘ 0 | 0 ‘ P3_2 ‘ P3_1 ‘ P3_0 | FFFO3H  OOH (output latch) R/W
| 0 | 0 ‘ 0 ‘ 0 | 0 ‘ 0 ‘ P4_1 ‘ P4_0 | FFFO4H  OOH (output latch) R/W
| 0 | 0 ‘ 0 ‘ 0 | P6_3 ‘ P6_2 ‘ P6_1 ‘ P6_0 | FFFO6H  OOH (output latch) R/W
| 0 | 0 ‘ 0 ‘ 0 | P7_3 ‘ P7_2 ‘ P7_1 ‘ P7_0 | FFFO7H  OOH (output latch) R/W
| P8_7 | P8_6 ‘ P8_5 ‘ P8_4 | P8_3 ‘ P8_2 ‘ P8_1 ‘ P8_0 | FFFO8H  OOH (output latch) R/W
| 0 | 0 ‘ 0 ‘ 0 | 0 ‘ P9_2 ‘ P9_1 ‘ P9_0 | FFFO9H  OOH (output latch) R/W
| 0 | 0 ‘ P12_5 ‘ P12_4 | P12_3 ‘ P12_2 ‘ P12_1 ‘ P12_0 | FFFOCH OOH (output latch) R/W"*
| 0 | 0 ‘ 0 ‘ 0 | 0 ‘ 0 ‘ 0 ‘ P13_0 | FFFODH  OOH (output latch) R/W
| 0 | 0 ‘ 0 ‘ 0 | 0 ‘ 0 ‘ 0 ‘ P14_0 | FFFOEH  OOH (output latch) R/W

Pm_n m=0,1,3t09,12t014;n=0t0 7
Output data control (in output mode) Input data read (in input mode)
0 Qutput 0 Input low level
1 Output 1 Input high level

Note P12_1to P12_4 are read-only.
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78KOR/Hx3 CHAPTER 4 PORT FUNCTIONS
Figure 4-79. Format of Port Register (78KOR/HE3)

oo [0 T o T o [ o [ o[ o] o [roo] eeromn conuptimen
ot [orz [eve Tovs [ere [eis [z [rin [rio] eerom oonoupotinen au

s [o T o T o [ o [ o [ ozl rer [roo] eeram conoupimen o
e [0 T o T o [ o Tews [ruzrr [rro] eerom conuptinen o
s [0 [ o T o [ o Tres oz ror [roo] eerosn comcuptinen o
o [o [ o T o [ o [ras ozl rer [roo] erromn conupmuiacn o
v [orz [ere [ovs [ore [ers [ore [ o [oro] eevomt conoupotiaon o

s [rez [ eoe [ros [roe [ pas [ oz [ror [poo] erromn conupotiaon o

o [ [ eoe [ros [roa [ pas [ oz [ror [poo] erromm conupstinen o
s [0 o T o T o [ o [ o T o Trwo] reroon contoupuricn e
e [ [ o T o T o [ o [ o T o Truo] reroen contouputiens e
Note P12_1 to P12_4 are read-only.
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Figure 4-80. Format of Port Register (78KOR/HF3)
oo [0 T o T o [ o [ o [rozTror[roo] reroon conupstimen
ot [orz [eve Tovs [ere [eis [z [rin [rio] eerom oonoupotinen au
s [o T o T o [ o [ o [ ozl rer [roo] eeram conoupimen o
e [oiz [ eve Trus [ere oo [ouz [rur [ruo] eerom ooncupotinen mn
s [per [ ese [ros [ e [pas [ oz [ror [poo] erros comcupotinen o
v [rez [ roe [ros [roe [ras [ oz [ ror [poo] erromn conouputiacn
v [orz [ere [ovs [ore [ers [ore [ o [oro] eevomt conoupotiaon o
s [rez [ eoe [ros [roe [ pas [ oz [ror [poo] erromn conupotiaon o
o [rz [ eoe [ros [ro [ pas [ oz [ror [poo] erromn conupotiaon
s [0 o T o T o [ o [ o T o Trwo] reroon contoupuricn e
e [ [ o T o T o [ o [ o T o Truo] reroen contouputiens e
Output data control (in output mode) Input data read (in input mode)
1 Output 1 Input high level
Note P12_1 to P12_4 are read-only.
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Figure 4-81. Format of Port Register (78KOR/HG3)

oo [0 T o T o [ o [ros oz ror [roo] reroon conoupstiaen
ot [orz [eve Tovs [ere [eis [z [rin [rio] eerom oonoupotinen au
s [o T o T o [ o [ o [ ozl rer [roo] eeram conoupimen o
e [oiz [ eve Trus [ere oo [ouz [rur [ruo] eerom ooncupotinen mn
s [per [ ese [ros [ e [pas [ oz [ror [poo] erros comcupotinen o
v [rez [ roe [ros [roe [ras [ oz [ ror [poo] erromn conouputiacn
v [orz [ere [ovs [ore [ers [ore [ o [oro] eevomt conoupotiaon o
s [rez [ eoe [ros [roe [ pas [ oz [ror [poo] erromn conupotiaon o
o [rz [ eoe [ros [ro [ pas [ oz [ror [poo] erromn conupotiaon
e [prar [eres [ mias [ riea [pres [ ez [ miat o] rerois contoupotiacn)
e [ [ o T o T o [ o [ o T o Trwo] reroon contoupurien) e
e [ o T o T o [ o [ o T o Truo] reroen contouputien e
Note P12_1to P12_4 are read-only.
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<R> (3) Pull-up resistor option registers (PUxx)

These registers specify whether the on-chip pull-up resistors are to be used or not. On-chip pull-up resistors can be

used in 1-bit units only for the bits set to input mode of the pins to which the use of an on-chip pull-up resistor has
been specified in these registers. On-chip pull-up resistors cannot be connected to bits set to output mode and bits
used as alternate-function output pins, regardless of the settings of these registers.

These registers can be set by a 1-bit or 8-bit memory manipulation instruction.

Reset signal generation clears these registers to 00H.

Figure 4-82. Format of Pull-up Resistor Option Register (78KOR/HC3)

Symbol 7 6 5 4 3 2 1 0 Address  After reset R/W
PUO | 0 0 ‘ 0 ‘ 0 | 0 ‘ 0 ‘ 0 ‘ PUO_O | FOO30H 00H R/W
PUA1 | PU1_7 | PU1_6 ‘ PU1_5 ‘ PU1_4 | PU1_3 ‘ PU1_2 ‘ PU1_1 ‘ PU1_0 | FOO31H 00H R/W
PU3 | 0 0 ‘ 0 ‘ 0 | 0 ‘ PU3_2 ‘ PU3_1 ‘ PU3_0 | FOO33H 00H R/W
PU4 | 0 0 ‘ 0 ‘ 0 | 0 ‘ 0 ‘ PU4_1 ‘ PU4_0 | F0034H 00H R/W
PU6 | 0 0 ‘ 0 ‘ 0 | PU6_3 ‘ PU6_2 ‘ PU6_1 ‘ PU6_0 | FO036H 00H R/W
PU7 | 0 0 ‘ 0 ‘ 0 | PU7_3 ‘ PU7_2 ‘ PU7_1 ‘ PU7_0 | FO037H 00H R/W
PU12 | 0 0 ‘ PU12.5 ‘ 0 | 0 ‘ 0 ‘ 0 ‘ PU12_0 | FOO03CH 00H R/W
PU14 | 0 0 ‘ 0 ‘ 0 | 0 ‘ 0 ‘ 0 ‘ PU14_0 | FOO3EH 00H R/W
PUm_n Pmn pin on-chip pull-up resistor selection
(m=0,1,3,4,6,7,12,14,n=0107)
0 On-chip pull-up resistor not connected
1 On-chip pull-up resistor connected
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Symbol 7

Figure 4-83. Format of Pull-up Resistor Option Register (78KOR/HE3)

6 5 4 3 2 1 0 Address

PUO | o©

0 ‘ 0 ‘ 0 | 0 ‘ 0 ‘ 0 ‘ PUO_0O | FOO30H

PU1 | PU1_7 | PU1_6 ‘ PU1_5 ‘ PU1_4 | PU1_3 ‘ PU1_2 ‘ PU1_1 ‘ PU1_0 | FO031H

s [0 T o T o [ o [ o Trwelrui rwo] rousor
s [0 T o T o [ o Teorslewreros [roro] rousw
s [0 T o T o [ o Jrosslrwelrumn [ruso] rousr
s [0 T o T o [ o [roeslruwelrues[ruso] rousr
wwr [pors [eurs [ pors [run s [pora [eure [pors [puro] rassn

After reset

00H

00H

00H

00H

00H

00H

00H

00H

00H

R/wW
R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

PU12 | 0 | 0 ‘ PU12.5 ‘ 0 | 0 ‘ 0 ‘ 0 ‘ PU12_0 | FOO03CH
PU14 | 0 | 0 ‘ 0 ‘ 0 | 0 ‘ 0 ‘ 0 ‘ PU14_0 | FOO3EH
PUm_n Pmn pin on-chip pull-up resistor selection
(m=0,1,3t07,12,14;n=01t07)
0 On-chip pull-up resistor not connected
1 On-chip pull-up resistor connected
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Figure 4-84. Format of Pull-up Resistor Option Register (78KOR/HF3)

Symbol 7 6 5 4 3 2 1 0 Address  After reset R/W
PUO | 0 | 0 ‘ 0 ‘ 0 | 0 ‘ PUO_2 ‘ PUO_1 ‘ PUO_O | FOO30H 00H R/W
PU1 | PU1_7 | PU1_6 ‘ PU1_5 ‘ PU1_4 | PU1_3 ‘ PU1_2 ‘ PU1_1 ‘ PU1_0 | FOO31H 00H R/W
PU3 | 0 | 0 ‘ 0 ‘ 0 | 0 ‘ PU3_2 ‘ PU3_1 ‘ PU3_0 | FOO33H 00H R/W
PU4 | PU4_7 | PU4_6 ‘ PU4_5 ‘ PU4_4 | PU4_3 ‘ PU4_2 ‘ PU4_1 ‘ PU4_0 | FO034H 00H R/W
PU5 | PU5_7 | PU5_6 ‘ PU5_5 ‘ PU5_4 | PU5_3 ‘ PU5_2 ‘ PUS5_1 ‘ PU5_0 | FOO35H 00H R/W
PU6 | PU6_7 | PU6_6 ‘ PU6_5 ‘ PU6_4 | PU6_3 ‘ PU6_2 ‘ PU6_1 ‘ PU6_0 | FO036H 00H R/W
PU7 | PU7_7 | PU7_6 ‘ PU7_5 ‘ PU7_4 | PU7_3 ‘ PU7_2 ‘ PU7_1 ‘ PU7_0 | FOO37H O00H R/W
PU12 | 0 | PU12_6 ‘ PU12.5 ‘ 0 | 0 ‘ 0 ‘ 0 ‘ PU12_0 | FOO03CH 00H R/W
PU14 | 0 | 0 ‘ 0 ‘ 0 | 0 ‘ 0 ‘ 0 ‘ PU14_0 | FOO3EH 00H R/W
PUm_n Pmn pin on-chip pull-up resistor selection
(m=0,1,3t07,12,14;n=01t07)
0 On-chip pull-up resistor not connected
1 On-chip pull-up resistor connected
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Figure 4-85. Format of Pull-up Resistor Option Register (78KOR/HG3)

Symbol 7 6 5 4 3 2 1 0 Address  After reset R/W
PUO | 0 | 0 ‘ 0 ‘ 0 | PUO_3 ‘ PUO_2 ‘ PUO_1 ‘ PUO_O | FOO030H 00H R/W
PU1 | PU1_7 | PU1_6 ‘ PU1_5 ‘ PU1_4 | PU1_3 ‘ PU1_2 ‘ PU1_1 ‘ PU1_0 | FOO31H 00H R/W
PU3 | 0 | 0 ‘ 0 ‘ 0 | 0 ‘ PU3_2 ‘ PU3_1 ‘ PU3_0 | FOO33H 00H R/W
PU4 | PU4_7 | PU4_6 ‘ PU4_5 ‘ PU4_4 | PU4_3 ‘ PU4_2 ‘ PU4_1 ‘ PU4_0 | FO034H 00H R/W
PU5 | PU5_7 | PU5_6 ‘ PU5_5 ‘ PU5_4 | PU5_3 ‘ PU5_2 ‘ PU5_1 ‘ PU5_0 | FOO035H 00H R/W
PU6 | PU6_7 | PU6_6 ‘ PU6_5 ‘ PU6_4 | PU6_3 ‘ PU6_2 ‘ PU6_1 ‘ PU6_0 | FO036H 00H R/W
PU7 | PU7_7 | PU7_6 ‘ PU7_5 ‘ PU7_4 | PU7_3 ‘ PU7_2 ‘ PU7_1 ‘ PU7_0 | FO037H O00H R/W
PU12 | PU12_7 | PU12_6 ‘ PU12.5 ‘ 0 | 0 ‘ 0 ‘ 0 ‘ PU12_0 | FOO3CH 00H R/W
PU14 | 0 | 0 ‘ 0 ‘ 0 | 0 ‘ 0 ‘ 0 ‘ PU14_0 | FOO3EH 00H R/W
PU15 | PU15_7 | PU15_6 ‘ PU15_5 ‘ PU15 4 | PU15_3 ‘ PU15_2 ‘ PU15_1 ‘ PU15_0 | FOO3FH 00H R/W
PUm_n Pmn pin on-chip pull-up resistor selection

(m=0,1,3t07,12,14,15;n=01t0 7)

0 On-chip pull-up resistor not connected
1 On-chip pull-up resistor connected
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<R> (4) Port input mode registers (PIMxx)
These registers set the input buffer of port in 1-bit units.
TTL input buffer can be selected during serial communication with an external device of the different potential.
These registers can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears these registers to 00H.

Figure 4-86. Format of Port Input Mode Register (78KOR/HC3)

Symbol 7 6 5 4 3 2 1 0 Address  After reset R/W
PIM6 | 0 | 0 ‘ 0 ‘ 0 | PIM6_3 ‘ 0 ‘ PIM6_1 ‘ PIM6_0| FO046H 00H R/W
PIM7 | 0 | 0 ‘ 0 ‘ 0 | PIM7_3 ‘ 0 ‘ 0 ‘ 0 | FO047H 00H R/W

PIMm_n Pmn pin input buffer selection

(m=6,7;n=0,1,3)

0 Normal input buffer

1 TTL input buffer

Figure 4-87. Format of Port Input Mode Register (78KOR/HE3, 78KOR/HF3, 78 KOR/HG3)

Symbol 7 6 5 4 3 2 1 0 Address  After reset R/W
PIM6 | 0 | 0 ‘ 0 ‘ 0 | PIM6_3 ‘ 0 ‘ PIM6_1 ‘ PIM6_0| FO046H 00H R/W
PIM7 | PIM7_7 | PIM7_6 ‘ PIM7_5 ‘ 0 | PIM7_3 ‘ 0 ‘ 0 ‘ 0 | F0047H 00H R/W

PIMm_n Pmn pin input buffer selection

(m=6,7;n=0,1,3,5t07)

0 Normal input buffer

1 TTL input buffer
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<R> (5) Port output mode registers (POM0, POM4, POM9, POM12, POM14)
These registers set the output mode of port in 1-bit units.
N-ch open drain output (Vob tolerance) mode can be selected during serial communication with an external device of
the different potential, and for the SDAxx pins during simplified I°C communication with an external device of the same
potential.
These registers can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears these registers to 00H.

Figure 4-88. Format of Port Output Mode Register (78KOR/HC3)

Symbol 7 6 5 4 3 2 1 0 Address  After reset R/W
POM7 | 0 | 0 ‘ 0 ‘ 0 | 0 ‘ POM7_2 ‘ 0 ‘ 0 | FO057H 00H R/W
POM7_2 P72 pin output mode selection
0 Normal output mode
1 N-ch open-drain output (Voo tolerance) mode

Figure 4-89. Format of Port Output Mode Register (78KOR/HE3, 78 KOR/HF3, 78KOR/HG3)

Symbol 7 6 5 4 3 2 1 0 Address  After reset R/W
POM4 | 0 | 0 ‘ 0 ‘ 0 | POM4_3 ‘ POM4_2 ‘ 0 ‘ 0 | F0054H O0H R/W
POM7 | 0 | POM7_6 ‘ 0 ‘ POM7_4| 0 ‘ POM7_2 ‘ 0 ‘ 0 | FO057H O00H R/W

POMmM_n Pmn pin output mode selection

(m=4,7;,n=21t04,6)

0 Normal output mode
1 N-ch open-drain output (Voo tolerance) mode
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<R> (6) Port output slew rate select register (PSRSEL)
This register selects the output slew rate of a port.
This register can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H.

Figure 4-90. Format of Port Output Slew Rate Select Register (PRSEL) (78KOR/HC3)

Symbol 7 6 5 4 3 2 1 0 Address  After reset R/W
PSRSEL | 0 | 0 ’ PSR140 ‘ 0 | 0 ‘ PSR30 ‘ PSR12 ’ PSR10 |F006FH 00H R/W
PSR140 P140/PCL pin output mode selection

0 Normal mode (5 ns/5 V (TYP.))

1 Slow mode (25 ns/5 V (TYP.))

PSR30 P30/INTP2/SSI00/TI01/TO01 pin output mode selection

0 Normal mode (5 ns/5 V (TYP.))

1 Slow mode (25 ns/5 V (TYP.))

PSR12 P12/INTP3/TI16/SO10/TO16 pin output mode selection

0 Normal mode (5 ns/5 V (TYP.))

1 Slow mode (25 ns/5 V (TYP.))

PSR10 P10/T100/SCK10/TO00/CTXD/LTXD1 pin output mode selection

0 Normal mode (5 ns/5 V (TYP.))

1 Slow mode (25 ns/5 V (TYP.))

Caution The shaded pins are provided at two ports. Select either port by using the corresponding

register.
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Figure 4-91. Format of Port Output Slew Rate Select Register (PRSEL) (78KOR/HE3, 78 KOR/HF3, 78 KOR/HG3)

R/W
R/W

Symbol 7 6 5 4 3 2 1 0 Address  After reset
PSRSEL | 0 0 ‘ PSR140 ‘ PSR76 | PSR74 ‘ PSR30 ‘ PSR12 ‘ PSR10 | FOO6FH 00H
PSR140 P140/PCL pin output mode selection
0 Normal mode (5 ns/5 V (TYP.))
1 Slow mode (25 ns/5 V (TYP.))
PSR76 P76/KR6/SCKO01 pin output mode selection
0 Normal mode (5 ns/5 V (TYP.))
1 Slow mode (25 ns/5 V (TYP.))
PSR74 P74/KR4/SO01 pin output mode selection
0 Normal mode (5 ns/5 V (TYP.))
1 Slow mode (25 ns/5 V (TYP.))
PSR30 P30/INTP2/SSI00/TI01/TO01 pin output mode selection
0 Normal mode (5 ns/5 V (TYP.))
1 Slow mode (25 ns/5 V (TYP.))
PSR12 P12/INTP3/T116/SO10/TO16 pin output mode selection
0 Normal mode (5 ns/5 V (TYP.))
1 Slow mode (25 ns/5 V (TYP.))
PSR10 P10/T100/SCK10/TO00/CTXD/LTxD1 pin output mode selection
0 Normal mode (5 ns/5 V (TYP.))
1 Slow mode (25 ns/5 V (TYP.))

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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(7) A/D port configuration register (ADPC)
This register switches the ANI0O0/P80 to ANI07/P87, ANI08/P90 to ANI15/P97 and ANI16/P100 to ANI23/P107 pins to
analog input of A/D converter or digital 1/0 of port.
ADPC can be set by an 8-bit memory manipulation instruction.

Note

Reset signal generation sets this register to 00H™".

Note The ADPC register is not reset even if PERO.ADCEN = 0 is set.
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Figure 4-92. Format of A/D Port Configuration Register (ADPC)

R/W

Address: FOO17H  After reset: 00H""

Symbol

ADPC3 ADPC2 ADPCH ADPCO

ADPC4

0

ADPC |

Analog input (A)/digital 1/0 (D) switching

23|22/ |21/ | 20/ | 19/ | 18/ | 17/ | 16/ | 15/|14/|13/|12/|11/|10/|09/| 08/|07/|06/| 05/ | 04/ |03/|02/| 01/ |00/

P107|P106|P105|P104)P103|P102{P101{P100|P97|P96|P95|P94|P93|P92|P91|P90|P87|P86|P85|P84|P83|P82|P81|P80

bpppypyp/p|D|D|D|D|D|D|D|D|/D|D|D|D|D|D|D|D|D|A

bp|pypyp|/D|D|D|D|D|D|D|D|D|/D|D|D|D|D|D/D|JAJA|A

bppypyb|/D|D|D|D|D|D|D|D|D/D|/D/D|D|D|AJA|JA|A|A

bpyp)pyb/D|D|D|/D|D|D|D|D|D|/D|/DID|AJ]A]J]A|A|A]A|A

bD|pD|D|/D|/D|D|D|D|/D|D|D|D|D|D|/D|A[A[A][]A]|]A|A|A|A|A

D/D|/D|/D|D|/D|D|D|D|D|D|D|D|A|A|A|A[A[A|A|A|A|A|A

D/D/D|/D|/D|D|D/D|/D|D|D|A|J|A|JA|A|A|A[A[A|A|A|A]A|A

DID|D|D|/D|D|D/ID/ID{A|JA|A|A|A|A|/A|A|AIA|]A|A|A|A|A

DIDID/D/DIDIDIA|]A|]A|A|A|A|A|IA|AIA[AIA|]A|A|A|A|A

DIDID/DIDIA[A[A|A|A|A|A|A|A|IA|IAIA|IAIA|A|A|A|A|A

DIDIDIA|JA|A|AIA|A|A|A|A|A|A|IA|AIAIAIA|A|A|A]A|A

DIA|A|A|A|A|AIA|A|A|A|A|A|A|IA|AIAIAIA|A|A|A]A|A

Setting prohibited

ADPC bit

O | ANI| ANI| ANI[ ANI [ ANI{ ANI [ ANI| ANI|ANI|ANI|ANI|ANI|ANI{ANI{ANI{ANI{ANI{ANIANI|ANI|ANI|ANI{ANI{ANI

1

o/p/D/D|/D|D|D|D|D|D|D|D|/D|/D|D|D|D|D|D|D|D|D|D|AJA

1

1

o/pb/b/D|/D|D|D|D|D|D|D|D|/D|D|D|D/D|/D|D|AJAJA|A|AA

1

1

o|pypyb/D|/D|D|D|D|D|D|D|/DIDID|IAJA|A|A|A|JA|A|AIAIA

1

1

o|D|D|D|/D|D/D/D/ D/ DIDJIA|A|A|A|A]A|/A|A|A|A|A|AAA

1

1

O|D|D|/D|/D|/DID|A|A|A|JA|A|A|AA|AA|A|A|A|A|A|A|A|A

1

1

O|DID|IA|A|A|A|A|A|A|A|A|IA|IAIAIAIA|A|A|A|IA|IA|IA|AA

1

1

1
1

ojo|pjp|b)DD|D|D|D|/D|D|D|/D/D/D/D|/D|D|/D|/D|D|AJAJA|A

1

0
1
1

o|jo|D|/D|D/D|D|D|D|D/D/D/DIDIAJ]A|JA|A|A|A|AIA|A]A]A]A

1
1

0
1
1

O|O|D/D/D DIA|JA|JA|A|IA|/AIA|A|/A|A|A|A|A|IA|IAIA|A]A|A|A

1

2

0
0

1

1

ojo(o|b|D|D|D|D|/D|D|D|D/D|D/D|D|D|/D|D|A|A|]AJ]A|]A|A|A|A

0

1

1

0
0
0

1

O|O|O0OJA|A|A|A|IAIA|AIA|AIA|A|IA|IA|IA|IA|IAIAIA|A|AA|A|A|A

3

0

0

0

1

ojof(o|o|D|/D/D|/D/ D/ D/ DID|A|A|A|JA|[A|A|A|A|A|A|IA|A[A]A]|A]|A

0

1

ojo0fo0jofo|pp|pypypyD|/D|D|D|D|D|D|D|D|D|/D|/D|D|D|D|D|D|D|D

0|{0|0]|O

0

1

1

Other than above

(Note, Cautions, and Remarks are listed on the next page.)
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Note The ADPC register is not reset even if PER0.ADCEN = 0 is set.

Cautions 1.

Remark

2.
3.

Set a channel to be used for A/D conversion in the input mode by using port mode register 8 to
10 (PM8 to PM10).

Do not set the pin that is set by ADPC as digital I/O by ADS.

P80/ANIOO to P87/ANI07, P90/ANIO8 to P97/ANI15 and P100/ANI16 to P107/ANI23 set as analog
inputs in the order of P80/ANIOO, ..., P87/ANIO7, P90/ANIO8, ..., P97/ANI15, P100/ANI16, ...,
P107/ANI23 by the A/D port configuration register (ADPC). When using P80/ANIO0 to P87/ANIO7,
P90/ANIO8 to P97/ANI15 and P100/ANI16 to P107/ANI23 as analog inputs, start designing from
P80/ANIO00.

Be sure to first set the ADCEN bit of peripheral enable register 0 (PERO0) to 1 when setting up the
ADPC register. If ADCEN = 0, writing to the ADPC register is ignored and specified values are
returned to the initial values.

P80/ANIOO0 to P87/ANI07, P9O/ANIO8 to P92/ANI10: 78KOR/HC3
P80/ANIO0 to P87/ANIO7, P90O/ANIO8 to P96/ANI14: 78 KOR/HE3
P80/ANIO0 to P87/ANI07, P9O/ANIO8 to P97/ANI15: 78 KOR/HF3
P80/ANIO0 to P87/ANI07, P90/ANIO8 to P97/ANI15, P100/ANI16 to P107/ANI23: 78KOR/HG3
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4.4 Port Function Operations
Port operations differ depending on whether the input or output mode is set, as shown below.
4.4.1 Writing to I/O port

(1) Output mode
A value is written to the output latch by a transfer instruction, and the output latch contents are output from the pin.
Once data is written to the output latch, it is retained until data is written to the output latch again.
The data of the output latch is cleared when a reset signal is generated.

(2) Input mode
A value is written to the output latch by a transfer instruction, but since the output buffer is off, the pin status does not
change.
Once data is written to the output latch, it is retained until data is written to the output latch again.
The data of the output latch is cleared when a reset signal is generated.

4.4.2 Reading from /O port

(1) Output mode
The output latch contents are read by a transfer instruction. The output latch contents do not change.

(2) Input mode
The pin status is read by a transfer instruction. The output latch contents do not change.

4.4.3 Operations on /O port

(1) Output mode
An operation is performed on the output latch contents, and the result is written to the output latch. The output latch
contents are output from the pins.
Once data is written to the output latch, it is retained until data is written to the output latch again.
The data of the output latch is cleared when a reset signal is generated.

(2) Input mode
The pin level is read and an operation is performed on its contents. The result of the operation is written to the output
latch, but since the output buffer is off, the pin status does not change.
The data of the output latch is cleared when a reset signal is generated.
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4.4.4 Connecting to external device with different power potential (3 V)
When parts of ports 4, 6, and 7 operate with Voo = 4.0 V to 5.5 V, I/O connections with an external device that operates
on 3 V power supply voltage are possible.
Regarding inputs, CMOS/TTL switching is possible on a bit-by-bit basis by port input mode registers (PIM6, PIM7).
Moreover, regarding outputs, different power potentials can be supported by switching the output buffer to the N-ch

open drain (Vop withstand voltage) by the port output mode registers (POM4, POM7).

(1) Setting procedure when using I/O pins of CSI00 and CSI01 functions

(a) Use as 3V input port

<1>

<2>

After reset release, the port mode is the input mode (Hi-Z).
If pull-up is needed, externally pull up the pin to be used (on-chip pull-up resistor cannot be used).

In case of CSI00: P60, P61, P63
In case of CSI01: P75 to P77

<3>

<4>

Set the corresponding bit of the PIMn register to 1 to switch to the TTL input buffer.
ViH/ViL operates on 3 V operating voltage.

Remarks 1. ViL use this operation within a range that satisfies the DC characteristics in the electrical

specifications (see CHAPTER 29 ELECTRICAL SPECIFICATIONS).
2. 78KOR/HC3: n==6
78KOR/HE3, 78KOR/HF3, 78KOR/HG3: n=6,7

(b) Use as 3V output port

<1>

<2>

After reset release, the port mode changes to the input mode (Hi-Z).
Pull up externally the pin to be used (on-chip pull-up resistor cannot be used).

In case of CSI01: P74, P76

<3>

<4>

<5>

<6>

Set the output latch of the corresponding port to 1.

Set the corresponding bit of the POM7 register to 1 to set the N-ch open drain output (Vop withstand
voltage) mode.

Set the output mode by manipulating the PM7 register.

At this time, the output data is high level, so the pin is in the Hi-Z state.

Operation is done only in the low level according to the operating status of the serial array unit.
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(2) Setting procedure when using I/0 pins of simplified IIC11 function

<1>

<2>

After reset release, the port mode is the input mode (Hi-2).
Externally pull up the pin to be used (on-chip pull-up resistor cannot be used).

In case of simplified 11C20: P60, P61

<3>

<4>

<5>

Set the output latch of the corresponding port to 1.

Set the corresponding bit of the PM6 register to the output mode (data I/O is possible in the output
mode).

At this time, the output data is high level, so the pin is in the Hi-Z state.

Enable the operation of the serial array unit and set the mode to the simplified I°C mode.

(3) Setting procedure when using I/0 pins of LIN-UART and CAN functions

(a) Use as 3V input port

<1>
<2>
<3>

<4>

After reset release, the port mode is the input mode (Hi-Z).

If pull-up is needed, externally pull up the P73 pin (on-chip pull-up resistor cannot be used).
Set the corresponding bit of the PIM7 register to 1 to switch to the TTL input buffer.

ViH/ViL operates on 3 V operating voltage.

Remark ViL use this operation within a range that satisfies the AC characteristics in the electrical

specifications (see CHAPTER 29 ELECTRICAL SPECIFICATIONS).

(b) Use as 3V output port

<1>
<2>
<3>

<4>

<5>

<6>

After reset release, the port mode changes to the input mode (Hi-Z).

Pull up externally the P72 pin (on-chip pull-up resistor cannot be used).

Set the output latch of the corresponding port to 1.

Set the corresponding bit of the POM7 register to 1 to set the N-ch open drain output (Voo withstand
voltage) mode.

Set the output mode by manipulating the PM7 register.

At this time, the output data is high level, so the pin is in the Hi-Z state.

Operation is done only in the low level according to the operating status of the LIN-UART or CAN
controller.
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4.5 Settings of Port Mode Register and Output Latch When Using Alternate Function
To use the alternate function of a port pin, set the port mode register and output latch as shown in Table 4-8.
Remark The port pins mounted depend on the product. See Table 4-3 Port Functions.

Table 4-8. Settings of Port Mode Register and Output Latch When Using Alternate Function (1/5)

Pin Name Alternate Function PMxx Pxx
Function Name 110

P00 INTP7 Input 1 x
TIO5 Input 1 x

TOO05 Output 0 0

PO1 TIO4 Input 1 x
TOO04 Output 0 0

P02 TIO6 Input 1 x
TOO06 Output 0 0

P10 TIOO Input 1 x
TOO00 Output 0 0

LTxD1 Output 0 1

CTxD Output 0 1

SCK10 Input 1 x

Output 0 1

P11 TIo2 Input 1 %
SO Input 1 x

CRxD Input 1 x

LRxD1 Input 1 x

INTPLR1 Input 1 x

TO02 Output 0 0

P12 INTP3 Input 1 x
TI16 Input 1 X

S0O10 Output 0 1

TO16 Output 0 0

P13 TIO4 Input 1 x
LTxDO Output 0 1

TO04 Output 0 0

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark x: don’t care
PMxx: Port mode register
Pxx:  Port output latch
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Table 4-8. Settings of Port Mode Register and Output Latch When Using Alternate Function (2/5)

Pin Name Alternate Function PMxx Pxx
Function Name I/0

P14 TIO6 Input 1 x
LRxDO Input 1 X

INTPLRO Input 1 x

TO16 Output 0 0

P15 THO Input 1 X
SO00 Output 0 1

TO10 Output 0 0

P16 T2 Input 1 x
SI00 Input 1 x

TO12 Output 0 0

P17 T4 Input 1 %
SCK00 Input 1 X

Output 0 1

TO14 Output 0 0

P30 INTP2 Input 1 x
SSI00 Input 1 X

TIO1 Input 1 x

TOO1 Output 0 0

P31 INTP2 Input 1 x
TI11 Input 1 X

STOPST Output 0 0

TO11 Output 0 0

P32 INTP4 Input 1 x
T3 Input 1 x

TO13 Output 0 0

P40 TOOLO I/0 x x
TIO5 Input 1 X

TOO05 Output 0 0

P41 TOOLA Output 0 1
TIO7 Input 1 x

TO07 Output 0 0

P42 TxD2 Output 0 1
SCL20 Output 0 1

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark x:

don’t care

PMxx: Port mode register

Pxx:

Port output latch
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Table 4-8. Settings of Port Mode Register and Output Latch When Using Alternate Function (3/5)

Pin Name Alternate Function PMxx Pxx
Function Name 110

P43 RxD2 Input 1 X
SDA20 Input 1 x

INTPR2 Input 1 x

SDA20 Output 0 1

P44 TIO7 Input 1 x
TOO07 Output 0 0

P45 TIHO Input 1 x
TO10 Output 0 0

P46 T2 Input 1 x
TO12 Output 0 0

P47 INTP8 Input 1 x
P50 INTP3 Input 1 x
TI20 Input 1 x

TO20 Qutput 0 0

P51 TI21 Input 1 X
TO21 Qutput 0 0

P52 TI22 Input 1 X
STOPST Output 0 0

TO22 Qutput 0 0

P53 TI23 Input 1 x
TO23 Qutput 0 0

P54 T Input 1 x
TO11 Output 0 0

P55 T3 Input 1 x
TO13 Output 0 0

P56 Ti5 Input 1 %
TO15 Output 0 0

P57 TH7 Input 1 %
TO17 Output 0 0

P60 SCKO00 Input 1 x
Output 0 1

SCL11 Output 0 1

P61 SI00 Input 1 x
SDA11 110 0 1

P62 SO00 Output 0 1

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark x:

don’t care

PMxx: Port mode register

Pxx:

Port output latch
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Table 4-8. Settings of Port Mode Register and Output Latch When Using Alternate Function (4/5)

Pin Name Alternate Function PMxx Pxx
Function Name 110

P63 SSI00 Input 1 x
P64 T4 Input 1 x
TO14 Output 0 0

P65 T6 Input 1 %
TO16 Output 0 0

P66 TIoO Input 1 x
TO00 Output 0 0

P67 TIo2 Input 1 x
TOO02 Output 0 0

P70 INTP5 Input 1 x
KRO Input 1 x

TI15 Input 1 x

TO15 Output 0 0

LVIOUT Output 0 0

P71 INTP6 Input 1 x
KR1 Input 1 X

TN7 Input 1 x

TO17 Output 0 0

P72 KR2 Input 1 x
CTxD Output 0 1

LTxD1 Output 0 1

P73 KR3 Input 1 X
CRxD Input 1 x

LRxD1 Input 1 x

INTPLR1 Input 1 x

P74 KR4 Input 1 X
SO01 Output 0 1

P75 KR5 Input 1 X
SI01 Input 1 x

P76 KR6 Input 1 x
SCKO1 Input 1 x

Output 0 1

P77 KR7 Input 1 X
SSI01 Input 1 x

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark x:

PMxx: Port mode register
Pxx:

don't care

Port output latch
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Table 4-8. Settings of Port Mode Register and Output Latch When Using Alternate Function (5/5)

Pin Name Alternate Function PMxx Pxx
Function Name I/0

P80 to P87""° ANIOO to ANIO7"* Input 1 x
P90 to P97"" ANIO8 to ANI15"" Input 1 x
P100 to P107"" ANI16 to ANI23"* Input 1 x
P120 INTPO Input 1 x
EXLVI Input 1 x

TH1 Input 1 x

TO11 Output 0 0

P121 X1 - 1 X
P122 X2 - 1 x
EXCLK Input 1 x

P124 EXCLKS Input 1 x
P125 INTP1 Input 1 x
ADTRG Input 1 x

TIO3 Input 1 x

TO03 Output 0 0

P126 TIO1 Input 1 x
TOO1 Output 0 0

P127 TIO3 Input 1 x
TO03 Output 0 0

P130 RESOUT Output x x
P140 PCL Output 0 0
P151 SO11 Output 0 1
P152 Si1 Input 1 x
P153 SCK11 Input 1 x
Output 0 1

P154 TI24 Input 1 x
TO24 Output 0 0

P155 TI25 Input 1 X
TO25 Qutput 0 0

P156 TI26 Input 1 x
TO26 Qutput 0 0

P157 TI27 Input 1 x
TO27 Qutput 0 0

(Note, Cautions, and Remarks are listed on the next page.)
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Note

The functions of the ANIOO/P80 to ANIO7/P87 and ANIO8/P90 to ANI15/P97, and ANI16/P100 to ANI23/P107

pins can be selected by using the A/D port configuration register (ADPC), analog input channel specification

register (ADS), and port mode registers 8 to 10 (PM8 to PM10).

ADPC Register PM8 to PM10 ADS Register ANIO0/P80 to ANI07/P87,
Registers ANIO08/P90 to ANI15/P97,
ANI16/P100 to ANI23/P107 Pins
Digital I/O selection Input mode - Digital input

Qutput mode

Digital output

Analog input selection

Input mode

Selects ANI.

Analog input (to be converted)

Does not select ANI.

Analog input (not to be converted)

Qutput mode

Selects ANI.

Does not select ANI.

Setting prohibited

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark x:

don’t care

PMxx: Port mode register

Pxx:

Port output latch
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4.6 Cautions on 1-Bit Manipulation Instruction for Port Register n (Pn)

When a 1-bit manipulation instruction is executed on a port that provides both input and output functions, the output
latch value of an input port that is not subject to manipulation may be written in addition to the targeted bit.
Therefore, it is recommended to rewrite the output latch when switching a port from input mode to output mode.

<Example>  When P10 is an output port, P11 to P17 are input ports (all pin statuses are high level), and the port
latch value of port 1 is 00H, if the output of output port P10 is changed from low level to high level via a
1-bit manipulation instruction, the output latch value of port 1 is FFH.

Explanation: The targets of writing to and reading from the Pn register of a port whose PMn_m bit is 1 are the output
latch and pin status, respectively.
A 1-bit manipulation instruction is executed in the following order in the 78KOR/Hx3.

<1> The Pn register is read in 8-bit units.
<2> The targeted one bit is manipulated.
<3> The Pn register is written in 8-bit units.

In step <1>, the output latch value (0) of P10, which is an output port, is read, while the pin statuses of
P11 to P17, which are input ports, are read. If the pin statuses of P11 to P17 are high level at this time,
the read value is FEH.

The value is changed to FFH by the manipulation in <2>.

FFH is written to the output latch by the manipulation in <3>.

Figure 4-93. Bit Manipulation Instruction (P10)

1-bit manipulation
P10 @ instruction P10 @
] (set1 P1.0) High-level output
Low-level output is executed for igh-level outpu
P1_0 bit.
P11 to P17 @ I::> P11 to P17 @
Pin status: High-level Pin status: High-level
Port 1 output latch Port 1 output latch
[ofofofofofofofo] REERERENERENERED

1-bit manipulation instruction for P1_0 bit

<1> Port register 1 (P1) is read in 8-bit units.
¢ In the case of P10, an output port, the value of the port output latch (0) is read.
e In the case of P11 to P17, input ports, the pin status (1) is read.

<2> Setthe P1_0 bitto 1.

<3> Write the results of <2> to the output latch of port register 1 (P1)
in 8-bit units.
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CHAPTER 5 CLOCK GENERATOR

5.1 Functions of Clock Generator

The clock generator generates the clock to be supplied to the CPU and peripheral hardware.
The following three kinds of system clocks and clock oscillators are selectable.

(1) Main system clock

<1> X1 oscillator
This circuit oscillates a clock of fx = 2 to 20 MHz by connecting a resonator to X1 and X2.
Oscillation can be stopped by executing the STOP instruction or setting of MSTOP (bit 7 of the clock
operation status control register (CSC)).

<2> Internal high-speed oscillator
This circuit oscillates a clock of fit = 4 or 8 MHz (TYP.). After a reset release, the CPU always starts
operating with this internal high-speed oscillation clock. Oscillation can be stopped by executing the STOP
instruction or setting of HIOSTOP (bit 0 of CSC).

An external main system clock (fex = 2 to 20 MHz) can also be supplied from the EXCLK/X2/P122 pin. An external
main system clock input can be disabled by executing the STOP instruction or setting of MSTOP.

As the main system clock, a high-speed system clock (X1 clock or external main system clock) or internal high-
speed oscillation clock can be selected by setting of MCMO (bit 4 of the system clock control register (CKC)).

(2) PLL clock
A clock that is the main system clock multiplied by 1, 6, or 8 can be oscillated. Oscillation can be stopped by
executing a STOP instruction or by setting PLLON (bit 0 of PLLCTL).

(3) Subclock
An external subclock (fexs) can be supplied as the subclock (fsus) from the EXCLKS/P124 pin. The subclock
cannot be used as the CPU clock. The wakeup timer is the only hardware operating on the subclock. External
subclock input can be disabled by setting XTSTOP.

Remarks 1. The oscillation frequency of the internal high-speed oscillation clock can be selected as 4 MHz or 8 MHz
by setting bit 1 (SEL4M) of the option byte (000C1H). See CHAPTER 23 OPTION BYTE for details of
setting the option byte.

2. The multiplication number of the PLL clock is set by using bit 2 (OPTPLL) of the option byte (000C1H).
See CHAPTER 23 OPTION BYTE for details of setting the option byte.
3. fx: X1 clock oscillation frequency
fin: Internal high-speed oscillation clock frequency
fex: External main system clock frequency
fexs: External subclock frequency
fsus: Subclock frequency
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(4) Internal low-speed oscillation clock
¢ Internal low-speed oscillator

This circuit oscillates a clock of fiL = 30 kHz (TYP.).
Oscillation operation of the internal low-speed oscillator after reset release can be controlled by setting bit 7
(LIOUSE) of the option byte (000C1H).
If operation of the internal low-speed oscillator has been enabled by using bit 7 (LIOUSE) of the option byte
(0O00C1H) after reset release, the internal low-speed oscillator starts to oscillate automatically.
When bit 7 (LIOUSE) and bit 5 (LIOSYSB) of the option byte (000C1H) are “1” and “0”, respectively, The internal
low-speed oscillation clock can be used as the CPU or peripheral hardware clock by setting CSS (bit 6 of the
system clock control register (CKC)) .
Furthermore, when bit 6 (LIOSTOPB) of the option byte (000C1H) is “0”, respectively, oscillation can be stopped
by executing a STOP instruction.

Caution Executing a STOP instruction is prohibited when the internal low-speed oscillation clock is
selected as the CPU or peripheral hardware clock (CSS = 1).

Remark fi: Internal low-speed oscillation clock frequency
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5.2 Configuration of Clock Generator
The clock generator includes the following hardware.

Table 5-1. Configuration of Clock Generator

ltem Configuration

Control registers Clock operation mode control register (CMC)

Clock operation status control register (CSC)

Oscillation stabilization time counter status register (OSTC)
Oscillation stabilization time select register (OSTS)

System clock control register (CKC)

Peripheral enable registers 0, 1 (PERO, PER1)

Peripheral clock select register (PCKSEL)

Operation speed mode control register (OSMC)

PLL control register (PLLCTL)

PLL status register (PLLSTS)

Oscillators X1 oscillator
Subclock input oscillator
Internal high-speed oscillator

Internal low-speed oscillator
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Notes 1. Can be used only for SFR access.
2. Only the main system clock (fmain) can be selected as the CAN controller operating clock.

Remark fx: X1 clock
fin:  Internal high-speed oscillation clock
fex:  External main system clock
fux:  High-speed system clock
fmain:  Main system clock
fexs: External subclock
fsus:  Subclock
fck:  CPU/peripheral hardware clock
fiL: Internal low-speed oscillation clock

Figure 5-2. Block Diagram of PLL Circuit

PLL status register PLL control register PLL control register
(PLLSTS) (PLLCTL) (PLLCTL)
SELPLLS LCKSELO|LCKSEL1 GDPLL SELPLL
PLL control register Option byte \j_l PLL control register
(PLLCTL) (000C1H) (PLLCTL)
GDPLL [—|PLLDIVO| PLLON OPTPLL GDPLL [—|PLLDIV1
A fell | Divider PLL circuit g | Divider [ fio feL Prescal
(2%, 2" (X6, X8) (@°, 21 rescaler
PLL status register
Clock (PLLSTS) Clock output
output Selector
| Counter [~ LOCK
L
| v
fIL — Clock monitor controller
CSS CLKMB
System clock control Option byte
register (CKC) (000C1H)
Remark fuwain: Main system clock
fiL: Internal low-speed oscillation clock
fru:  PLL can be input clock
frLLo: PLL output clock
fre:  PLL clock
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5.3 Registers Controlling Clock Generator
The following eleven registers are used to control the clock generator.

¢ Clock operation mode control register (CMC)

o Clock operation status control register (CSC)

¢ Oscillation stabilization time counter status register (OSTC)
¢ Oscillation stabilization time select register (OSTS)

e System clock control register (CKC)

e Peripheral enable registers 0, 1 (PERO, PER1)

o Peripheral clock select register (PCKSEL)

e Operation speed mode control register (OSMC)

e PLL control register (PLLCTL)

e PLL status register (PLLSTS)

(1) Clock operation mode control register (CMC)
This register is used to set the operation mode of the X1/P121 and X2/EXCLK/P122 pins, and to select a gain of the
oscillator.
CMC can be written only once by an 8-bit memory manipulation instruction after reset release. This register can be
read by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H.
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Figure 5-3. Format of Clock Operation Mode Control Register (CMC)

Address: FFFAOH  After reset: OOH R/W

Symbol 7 6 5 4 3 2 1 0
CMC EXCLK OSCSEL EXCLKS | OSCSELS 0 0 0 AMPH
EXCLK OSCSEL | High-speed system clock X1/P121 pin X2/EXCLK/P122 pin
pin operation mode
0 0 Input port mode Input port
0 1 X1 oscillation mode Crystal/ceramic resonator connection
1 0 Input port mode Input port
1 1 External clock input mode | Input port External clock input
EXCLKS | OSCSELS Subclock pin operation EXCLKS/P124 pin
mode
0 0 Input port mode Input port
0 1 Setting prohibited
1 0 Input port mode Input port
1 1 External clock input mode | External clock input
AMPH Control of X1 clock oscillation frequency
0 2 MHz < fx <10 MHz
1 2 MHz < fx <20 MHz
Cautions 1. CMC can be written only once after reset release, by an 8-bit memory manipulation

instruction.

2. After reset release, set CMC before X1 oscillation is started as set by the clock
operation status control register (CSC).
3. Be sure to set AMPH to 1 if the X1 clock oscillation frequency exceeds 10 MHz. Note
that this setting is unnecessary when using the external clock input mode.
4. It is recommended to set the default value (00H) to CMC after reset release, even
when the register is used at the default value, in order to prevent malfunctioning

during a program loop.

Remark fsus: Subclock frequency

fexs: External subclock frequency
fx: X1 clock frequency
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(2) Clock operation status control register (CSC)
This register is used to control the operations of the high-speed system clock and internal high-speed oscillation clock
(except the internal low-speed oscillation clock).
CSC can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets this register to COH.

Caution When writing to the CSC register, set the GDCSC bit of the GUARD register to “1”.

Figure 5-4. Format of Clock Operation Status Control Register (CSC)

Address: FFFA1H  After reset: COH R/W

Symbol <7> <6> 5 4 3 2 1 <0>
CsC MSTOP XTSTOP 0 0 0 0 0 HIOSTOP
MSTOP High-speed system clock operation control
X1 oscillation mode External clock input mode Input port mode
0 X1 oscillator operating External clock from EXCLK -
pin is valid
1 X1 oscillator stopped External clock from EXCLK
pin is invalid
XTSTOP Subclock operation control
External clock input mode Input port mode
0 External clock from EXCLKS pin is valid -
1 External clock from EXCLKS pin is invalid
HIOSTOP Internal high-speed oscillation clock operation control
0 Internal high-speed oscillator operating
1 Internal high-speed oscillator stopped

Cautions 1. After reset release, set the clock operation mode control register (CMC) before

starting X1 oscillation as set by MSTOP.

2. To start X1 oscillation as set by MSTOP, check the oscillation stabilization time of
the X1 clock by using the oscillation stabilization time count status register (OSTC).

3. Do not stop the clock selected for the CPU/peripheral hardware clock (fcLk) with the
CSC register.

4. The oscillation frequency of the internal high-speed oscillation clock (fiv) can be
selected by using bit 1 (SEL4M) of the option byte (000C1H).

5. The setting of the flags of the register to stop clock oscillation (invalidate the
external clock input) and the condition before clock oscillation is to be stopped are
as follows.
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Table 5-2. Condition Before Stopping Clock Oscillation and Flag Setting

oscillation clock

e CLS=1
(CPU and peripheral hardware clocks operate with a clock
other than the internal high-speed oscillation clock.)

Clock Condition Before Stopping Clock Setting of CSC
(Invalidating External Clock Input) Register Flags
X1 clock ¢ CLS=0and MCS =0 MSTOP =1
External main system | * CLS =1
clock (CPU and peripheral hardware clocks operate with a clock
other than the high-speed system clock.)
Internal high-speed e CLS=0and MCS =1 HIOSTOP = 1

(3) Oscillation stabilization time counter status register (OSTC)
This is the register that indicates the count status of the X1 clock oscillation stabilization time counter.

The X1 clock oscillation stabilization time can be checked in the following case.

¢ If the X1 clock starts oscillation while the internal high-speed oscillation clock or internal low-speed oscillation clock
is being used as the CPU clock.
¢ If the STOP mode is entered and then released while the internal high-speed oscillation clock is being used as the
CPU clock with the X1 clock oscillating.

OSTC can be read by a 1-bit or 8-bit memory manipulation instruction.

When reset signal is generated, the STOP instruction and MSTOP (bit 7 of CSC register) = 1 clear OSTC to 00H.

Remark The oscillation stabilization time counter starts counting in the following cases.
e When oscillation of the X1 clock starts (EXCLK, OSCSEL =0, 1 - MSTOP = 0)
e When the STOP mode is released

RO1UH0260EJ0300 Rev.3.00
Sep 25, 2013

RENESAS

277



78KOR/Hx3

CHAPTER 5 CLOCK GENERATOR

Figure 5-5. Format of Oscillation Stabilization Time Counter Status Register (OSTC)

Address: FFFA2H  Afterreset: OOH R

Symbol
OSTC

7 6 5 4 3 2 1 0
MOST | MOST | MOST | MOST | MOST | MOST | MOST | MOST
8 9 10 11 13 15 17 18
MOST | MOST | MOST | MOST | MOST | MOST | MOST | MOST Oscillation stabilization time status
8 9 10 11 13 15 17 18 fx=8MHz | fx =20 MHz
0 0 0 0 0 0 0 0 |2%xmax. |32 usmax. |12.8 us max.
1 0 0 0 0 0 0 0 2°/ix min. | 32 us min. 12.8 us min.
1 1 0 0 0 0 0 0 2°%ffxmin. |64 usmin. | 25.6 us min.
1 1 1 0 0 0 0 0 2fx min. | 128 us min. | 51.2 us min.
1 1 1 1 0 0 0 0 2"/fx min. | 256 us min. | 102.4 us min.
1 1 1 1 1 0 0 0 2°/fx min. | 1.02 ms min. | 409.6 us min.
1 1 1 1 1 1 0 0 2"%/fx min. | 4.10 ms min. | 1.64 ms min.
1 1 1 1 1 1 1 0 2"/fx min. | 16.38 ms min. | 6.55 ms min.
1 1 1 1 1 1 1 1 2"/fx min. | 32.77 ms min.| 13.11 ms min.
Cautions 1. After the above time has elapsed, the bits are set to 1 in order from MOST8 and
remain 1.
2. The oscillation stabilization time counter counts up to the oscillation stabilization
time set by OSTS.
In the following cases, set the oscillation stabilization time of OSTS to the value
greater than or equal to the count value which is to be checked by the OSTC register.
o If the X1 clock starts oscillation while the internal high-speed oscillation clock or
internal low-speed oscillation clock is being used as the CPU clock.
o If the STOP mode is entered and then released while the internal high-speed
oscillation clock is being used as the CPU clock with the X1 clock oscillating.
(Note, therefore, that only the status up to the oscillation stabilization time set by
OSTS is set to OSTC after the STOP mode is released.)
3. The X1 clock oscillation stabilization wait time does not include the time until clock

oscillation starts (“a” below).
STOP mode release

X1 pinvoltage | l
waveform

Remark fx: X1 clock oscillation frequency
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(4) Oscillation stabilization time select register (OSTS)
This register is used to select the X1 clock oscillation stabilization wait time when the STOP mode is released.
When the X1 clock is selected as the CPU clock, the operation automatically waits for the time set using OSTS after
the STOP mode is released.
When the internal high-speed oscillation clock is selected as the CPU clock, confirm with OSTC that the desired
oscillation stabilization time has elapsed after the STOP mode is released. The oscillation stabilization time can be
checked up to the time set using OSTC.
OSTS can be set by an 8-bit memory manipulation instruction.
Reset signal generation sets OSTS to 07H.
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Figure 5-6. Format of Oscillation Stabilization Time Select Register (OSTS)

Address: FFFA3H Afterreset: 07H R/W

Symbol
OSTS

7 6 5 4 3 2 1 0
0 0 0 0 0 OSTS2 OSTSH OSTS0
OSTS2 OSTSH OSTSO0 Oscillation stabilization time selection
fx = 8 MHz fx =20 MHz
0 0 0 2°/fx 32 us Setting prohibited
0 0 1 2%/fx 64 us 25.6 us
0 1 0 2"/x 128 us 51.2 us
0 1 1 2" /ix 256 us 102.4 us
1 0 0 2"%/fx 1.02 ms 409.6 us
1 0 1 2"/fx 4.10 ms 1.64 ms
1 1 0 2"ffx 16.38 ms 6.55 ms
1 1 1 2"%/fx 32.77 ms 13.11 ms
Cautions 1. To set the STOP mode when the X1 clock is used as the CPU clock, set the OSTS
register before executing the STOP instruction.

2. Use the OSTS register to set an appropriate oscillation stabilization time, before
using the MSTOP bit to oscillate the X1 clock.

3. Setting the oscillation stabilization time to 20 us or less is prohibited.

4. To change the setting of the OSTS register, be sure to confirm that the counting
operation of the OSTC register has been completed.

5. Do not change the value of the OSTS register during the X1 clock oscillation
stabilization time.

6. The oscillation stabilization time counter counts up to the oscillation stabilization
time set by OSTS.

In the following cases, set the oscillation stabilization time of OSTS to the value

greater than or equal to the count value which is to be checked by the OSTC register.

o If the X1 clock starts oscillation while the internal high-speed oscillation clock or
internal low-speed oscillation clock is being used as the CPU clock.

o If the STOP mode is entered and then released while the internal high-speed
oscillation clock is being used as the CPU clock with the X1 clock oscillating.
(Note, therefore, that only the status up to the oscillation stabilization time set by
OSTS is set to OSTC after the STOP mode is released.)

7. If the STOP mode is released when the PLL clock is selected as the CPU clock, the
time of the oscillation stabilization time set using OSTS plus the PLL lockup wait
time will be required.

8. The X1 clock oscillation stabilization wait time does not include the time until clock

oscillation starts (“a” below).

STOP mode release

X1 pin voltage l
waveform

Remark fx: X1 clock oscillation frequency
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(5) System clock control register (CKC)
This register is used to select the main system clock and CPU/peripheral hardware clock and set a division ratio.
CKC can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets this register to 01H.

Figure 5-7. Format of System Clock Control Register (CKC)

Address: FFFA4H  After reset: 01H R/W"™*'

Symbol <7> <6> <5> <4> 3 2 1 0
CKC CLS Ccsse? MCS MCMQ""*e** 0 MDIV2 MDIVA MDIVO
CLS Status flag of CPU/peripheral hardware clock (fcik)
0 PLL clock (fr.L) being selected
1 Internal low-speed oscillation clock (fiL) being selected
css e Bit to control selection of CPU/peripheral hardware clock (fcik)
0 PLL clock/Clock through (feLL)
1 Internal low-speed oscillation clock (fi)
MCS Status flag of main system clock (fwa)
0 Internal high-speed oscillation clock (fi) being selected
1 High-speed system clock (fux) being selected
MCMOQ"***? Bit to control selection of main system clock (fwain)
0 Internal high-speed oscillation clock (fi+)
1 High-speed system clock (fmx)
<R> CLS MDIV2 MDIV1 MDIVO Division of PLL clock (feLL)

0 0 0 frLL
0 0 1 feL/2
0 1 0 fpLL/2?

0 0 1 1 fL/2°
1 0 0 fpLL/2*
1 0 1 fpL/2° e

Other than above Setting prohibited
1 X ‘ X ‘ X fiL

Notes 1. Bits 7 and 5 are read-only.
2. Changing the value of the MCMO bit is prohibited while CSS is set to 1.
3. Changing the value of the MCMO bit is prohibited while PLLON is set to 1.
4. Setting prohibited if frLL < 4 MHz

Cautions 1. Be sure to set bit 3 to 0.
(Cautions 2, 3, and remark are given on the next page.)
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Cautions 2.

If the internal low-speed oscillation clock is used as the peripheral hardware clock,
the operation of the A/D converter is not guaranteed. For the operating
characteristics of the peripheral hardware, refer to the chapters describing the
various peripheral hardware as well as CHAPTER 29 ELECTRICAL SPECIFICATIONS.
The clock set by using CSS, MCMO, and MDIV2 to MDIVO is supplied to the CPU and
peripheral hardware. If the CPU clock is changed, therefore, the clock supplied to
peripheral hardware (except the watchdog timer, clock output, 16-bit wakeup timer,
and CAN controller) is also changed at the same time. Consequently, stop each
peripheral function when changing the CPU/peripheral hardware clock.

Remark For setting the PLL clock, see (11) PLL control register (PLLCTL) and 5.7.3 (1) Example of
setting procedure when oscillating PLL clock.

RO1UHO0260EJ0300 Rev.3.00
Sep 25, 2013

RENESAS 282



78KOR/Hx3 CHAPTER 5 CLOCK GENERATOR

(6) Peripheral enable registers 0, 1 (PERO, PER1)
These registers are used to enable or disable use of each peripheral hardware macro. Clock supply to the hardware
that is not used is also stopped so as to decrease the power consumption and noise.
PERO and PER1 can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears theses registers to 00H.

Caution Whether to enable or disable SFR writing only is selected for the 16-bit wakeup timer.
Whether to enable or disable supplying the operating clock is selected using the PCKSEL register.

Figure 5-8. Format of Peripheral Enable Registers 0, 1 (PERO, PER1) (1/3)

Address: FOOFOH  After reset: 0OH R/W

Symbol <7> <6> <5> <4> <3> <2> <1> <0>
PERO | ADCEN ‘ LINTEN ‘ LINOEN ‘ SAU1EN ‘ SAUOEN ‘ TAU2EN ‘ TAU1EN ‘ TAUOEN |
Address: FOOF1H  After reset: 00H R/W

Symbol 7 6 5 4 <3> 2 <1> <0>
PER1 | 0 ’ 0 ’ 0 ’ 0 ’SAUZEN’ 0 ’ WUTEN ’ DFLEN |
ADCEN Control of A/D converter input clock
0 Stops input clock supply.

o SFR used by the A/D converter cannot be written.
e The A/D converter is in the reset status.

1 Supplies input clock.
o SFR used by the A/D converter can be read and written.

LINTEN Control of asynchronous serial interface LIN-UART1 input clock

0 Stops input clock supply.
e SFR used by LIN-UART1 cannot be written.
e LIN-UART1 is in the reset status.

1 Supplies input clock.
e SFR used by LIN-UART1 can be read and written.

LINOEN Control of asynchronous serial interface LIN-UARTO input clock

0 Stops input clock supply.
e SFR used by LIN-UARTO cannot be written.
¢ LIN-UARTO is in the reset status.

1 Supplies input clock.
e SFR used by LIN-UARTO can be read and written.

Caution Be sure to clear the following bits to 0.
78KOR/HC3: Bit 2 of the PERO register, bits 2 to 7 of the PER1 register
78KOR/HE3, 78K0R/HF3, 78KOR/HG3: Bits 2, 4 to 7 of the PER1 register
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Figure 5-8. Format of Peripheral Enable Registers 0, 1 (PERO, PER1) (2/3)

SAU1EN

Control of serial array unit 1 input clock

0

Stops input clock supply.
o SFR used by serial array unit 1 cannot be written.
o Serial array unit 1 is in the reset status.

Supplies input clock.
o SFR used by serial array unit 1 can be read and written.

SAUOEN

Control of serial array unit 0 input clock

0

Stops input clock supply.
o SFR used by serial array unit 0 cannot be written.
o Serial array unit O is in the reset status.

Supplies input clock.
o SFR used by serial array unit 0 can be read and written.

TAUZ2EN

Control of timer array unit 2 input clock

0

Stops input clock supply.
e SFR used by timer array unit 2 cannot be written.
e Timer array unit 2 is in the reset status.

Supplies input clock.
e SFR used by timer array unit 2 can be read and written.

TAU1EN

Control of timer array unit 1 input clock

0

Stops input clock supply.
o SFR used by timer array unit 1 cannot be written.
e Timer array unit 1 is in the reset status.

Supplies input clock.
o SFR used by timer array unit 1 can be read and written.

TAUOEN

Control of timer array unit 0 input clock

0

Stops input clock supply.
e SFR used by timer array unit 0 cannot be written.
e Timer array unit O is in the reset status.

Supplies input clock.
o SFR used by timer array unit O can be read and written.

SAU2EN

Control of serial array unit 2 input clock

0

Stops input clock supply.
o SFR used by serial array unit 2 cannot be written.
o Serial array unit 2 is in the reset status.

Supplies input clock.
o SFR used by serial array unit 2 can be read and written.

Caution Be sure to clear the following bits to 0.
78KOR/HC3: Bit 2 of the PERO register, bits 2 to 7 of the PER1 register
78KOR/HE3, 78K0OR/HF3, 78KOR/HG3: Bits 2, 4 to 7 of the PER1 register
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Figure 5-8. Format of Peripheral Enable Registers 0, 1 (PERO, PER1) (3/3)

WUTEN Control of 16-bit wakeup timer input clock
0 Stops input clock supply for SFR writing"**.
<R> o SFR used by the 16-bit wakeup timer can be read and written.
1 Supplies input clock for SFR writing.
e SFR used by the 16-bit wakeup timer can be written.

<R> Note Even if it stops this clock supply, clock supply of operation does not stop.
Please stop clock supply of operation by a PCKSEL register to decrease power consumption.

DFLEN Control of data flash input clock

0 Stops input clock supply.
e Cannot be read and written for data flash area.

1 Supplies input clock.
e Can be read and written for data flash area.

Caution Be sure to clear the following bits to 0.
78KOR/HC3: Bit 2 of the PERO register, bits 2 to 7 of the PER1 register
78KOR/HE3, 78K0OR/HF3, 78KOR/HG3: Bits 2, 4 to 7 of the PER1 register
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(7) Peripheral clock select register (PCKSEL)
This register is used to select for and supply to each peripheral hardware device the operating clock.
PCKSEL can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H.
Caution Set the PCKSEL register before starting to operate each peripheral hardware device.

Figure 5-9. Format of Peripheral Clock Select Register (PCKSEL)

Address: FOOF2H  After reset: OOH R/W

Symbol 7 6 5 <4> 3 <2> 1 0
PCKSEL 0 0 0 CANMCKE 0 ‘ WUTMCKE ‘ WUTMCK1 ‘ WUTMCKO
CANMCKE Control of CAN controller operating clock"™
0 Stops supplying operating clock.
1 Supplies operating clock.
WUTMCKE Control of 16-bit wakeup timer operating clock
0 Stops supplying operating clock.
1 Supplies operating clock.
WUTMCK1 | WUTMCKO 16-bit wakeup timer operating clock selection
0 0 fiL
0 1 fsus
1 0 fman/2°
1 1 fuan/2'®

Note This bit controls the main system clock (fwain) that is supplied to the CAN controller operating
clock. As the main system clock, the high-speed system clock (fmx) or internal high-speed
oscillation clock (fiH) can be selected. Do not set CANMCKE to 1 with both the high-speed system
clock (fux) and internal high-speed oscillation clock (fiH) stopped.

Cautions 1. Be sure to clear bits 3, and 5 to 7 of the PCKSEL register to 0.
2. Please change WUTMCK1 and WUTMCKO after stopping a 16-bit wake up timer
(WUTMCKE = 0).
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(8) Operation speed mode control register (OSMC)
This register is used to control the step-up circuit of the data flash and code flash for high-speed operation.

If the microcontroller operates at a low speed with a system clock of no more than 20 MHz or 10 MHz, the power
consumption can be lowered by setting this register to the default value, 00H.
OSMC can be set by a 1-bit/8-bit memory manipulation instruction.

Reset signal generation clears this register to 00H.

Figure 5-10. Format of Operation Speed Mode Control Register (OSMC)

Address: FOOF3H After reset: OOH R/W

Symbol 7

6 5 4 3 2 1 0

OSMC 0

0 0 0 0 DMSTP ‘ 0 ‘ FSEL

Selection the clock frequency (fcik) of data flash

Operates at a frequency of 20 MHz or less (default).

Operates at a frequency higher than 20 MHz.

Selection the clock frequency (fck) of code flash

Operates at a frequency of 10 MHz or less (default).

Operates at a frequency higher than 10 MHz.

Cautions 1.
2.

Stop the DMA controller before writing “1” to FSEL.

The CPU waits when “1” is written to the FSEL flag.

The wait time is 20 us £3 clocks (Max.).

However, counting the oscillation stabilization time of fx can continue even while the
CPU is waiting.

When switching fcLk to at least 10 MHz, do so after setting FSEL to 1 and waiting for
at least 3 clocks to elapse.

Operation can be performed at a frequency of no more than 20 MHz or 10 MHz, even
if DMSTP =1 or FSEL = 1.

Disable interrupt when setting FSEL to “1”. Enable interrupt after at least two clocks
have elapsed since FSEL was set to “1”.

After setting FSEL to 1, wait for at least 3 clock cycles before enabling DMA.
Rewriting DMSTP is prohibited when DFLEN = 1.

After setting FSEL to 1, wait for at least 3 clock cycles before accessing the CAN
registers or data flash memory.
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(9) PLL control register (PLLCTL)
This 8-bit register is used to control the PLL function.
A clock that is the main system clock multiplied by 1, 6, or 8 can be selected as the CPU clock or peripheral
hardware clock.

PLLCTL can be set by a 1-bit memory manipulation instruction or 8-bit memory manipulation instruction.

Reset signal generation clears this register to 00H.

Caution Set the GDPLL bit of the GUARD register to 1 when writing to the PLLCTL register.

Figure 5-11. Format of PLL Control Register (PLLCTL)

Address: FOO7H  After reset: OOH R/W

Symbol
PLLCTL

7 6 5 4 3 2
LCKSEL1 | LCKSELO | PLLDIVA PLLDIVO 0 SELPLL
LCKSEL1 | LCKSELO Lockup wait counter setting value
0 0 2%/fuain/270°
0 1 2°/fuain/270°
1 0 2"/fman/27
1 1 Setting prohibited
PLLDIVA PLL output clock (frLLo) selection
0 If fmain/27°"° x PLL multiplication numbers < 24 MHz
1 If fmain/27°"° x PLL multiplication numbers > 24 MHz
PLLDIVO PLL input clock (fe.ui) selection
0 When fmain = 4 MHz
1 When fuain = 8 MHz
SELPLL Clock mode selection
0 Clock through mode (fwain)
1 PLL clock select mode (feLo)
PLLON PLL operation control
0 Stops PLL
1 Operates PLL
(A lockup wait time is required after the PLL starts operating, so that the frequency
stabilizes.)

(Cautions 1 to 9, and Remarks 1 to 3 are given on the next page.)
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Cautions 1.

<R> 8.
<R> 9.

Remarks 1.

When the PLL output is not stable (LOCK = 0), writing to the SELPLL bit is
prohibited.

When the clock monitor function detects that the PLL clock is stopped, the SELPLL
bit is not automatically cleared.

When the clock monitor function detects that the PLL clock is stopped, the
PLLSTS.SELPLLS is automatically cleared.

Select a time of at least 100 us for the lockup wait time counter.

When the PLL starts operating, a wait time until the PLL is locked is required.

Only the combinations of PLL input clocks and multiplication numbers shown in the
following table are available when using a PLL. Any input clock of a frequency of 2
to 20 MHz can be selected when not using a PLL (PLLON = 0 or SELPLL = 0).

Option Byte PLLCTL Register Frequency That Output Frequency
(000C1H) Can Be Input (feLL)

OPTPLL PLLDIV1 | PLLDIVO (fuain)

0 1 0 4 MHz 2% 16 MHz 2%
0 1 1 8 MHz £2% 16 MHz 2%
1 0 0 4 MHz 2% 24 MHz £2%

1 0 1 8 MHz £2% 24 MHz £2%

Other than above Setting prohibited

When PLLON = 0, simultaneous rewriting by accessing the PLLON and SELPLL bits
in 8-bit units is prohibited.

When the PLLON bit is cleared (0), the SELPLL bit is also automatically cleared
(clock through mode).

When PLLON = 1, rewriting of PLLDIV1-PLLDIVO is prohibition.

When PLLON = 1, changing of fua is prohibition.

If the PLLON and SELPLL bits are set, the clock selected for fPLL will be determined
according to the states of LOCK and SELPLLS. The clocks selected for fPLL when the
PLLON, SELPLL, LOCK, and SELPLLS bits are set are shown below.

PLLON

SELPLL LOCK SELPLLS Selection clock (fpLL)

0 0 0 Main system clock (fwain)

Main system clock (fwain)

0
0 1 0 Main system clock (fwain)
0 Main system clock (fwain)
Not switched to multiplication clock after setting

SELPLL =1

1 1 1 Clock that is a multiple of the main system clock
(fmain)

Other than above Setting prohibited

The PLL multiplication number is set by using bit 2 (OPTPLL) of the option byte (000C1H).
See CHAPTER 23 OPTION BYTE for details.

fru : PLL input clock frequency

frie  : PLL clock frequen