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PREFACE

m Objectives and Intended Reader
Thank you for purchasing Fujitsu semiconductor products.

The MB90560 series was developed as a group of general-purpose models in the F2MC-16 LX
series, which is a family of original 16-bit single-chip microcontrollers that can be used for
application specific ICs (ASICs).

This manual is intended for engineers who design products using the MB90560 series of
microcontrollers. The manual describes the functions and operation of the MB90560 series.

m Trademarks

F2MC is a registered trademark of Fujitsu Limited and stands for FUJITSU Flexible
Microcontroller.



. The contents of this document are subject to change without notice. Customers are advised to consult

with FUJITSU sales representatives before ordering.

. The information and circuit diagrams in this document are presented as examples of semiconductor

device applications, and are not intended to be incorporated in devices for actual use. Also, FUJITSU
is unable to assume responsibility for infringement of any patent rights or other rights of third parties
arising from the use of this information or circuit diagrams.

. The contents of this document may not be reproduced or copied without the permission of FUJITSU

LIMITED.

. FUJITSU semiconductor devices are intended for use in standard applications (computers, office

automation and other office equipment, industrial, communications, and measurement equipment,
personal or household devices, etc.).

CAUTION:

Customers considering the use of our products in special applications where failure or abnormal
operation may directly affect human lives or cause physical injury or property damage, or where
extremely high levels of reliability are demanded (such as aerospace systems, atomic energy controls,
sea floor repeaters, vehicle operating controls, medical devices for life support, etc.) are requested to
consult with FUJITSU sales representatives before such use. The company will not be responsible for
damages arising from such use without prior approval.

. Any semiconductor devices have an inherent chance of failure.You must protect against injury, damage

or loss from such failures by incorporating safety design measures into your facility and equipment such
as redundancy, fire protection, and prevention of over-current levels and other abnormal operating
conditions.

. If any products described in this document represent goods or technologies subject to certain

restrictions on export under the Foreign Exchange and Foreign Trade Law of Japan, the prior
authorization by Japanese government will be required for export of those products from Japan.

© 1998 FUJITSU LIMITED Printed in Japan




CONTENTS

CHAPTER 1 OVERVIEW ..ottt e et e e e e e e e enaa s 1
1.1 [Tt LU (=T PP P TP PPPPTTTTRRTN 2
1.2 L (o o 11 o3 =T PR 4
1.3 (2] ToTod 1 D= To |-V a KPP PPP TR 5
1.4 e I NS o T T=T o £ TP EPPTTP 6
15 1ot = (o L= I T =Y o T 1 1SS 10
1.6 L oI ¥ [ox 1o o PP PPPPPPPRIO 14
1.7 7L O (o 1 B Y/ o 1= PP PP P TR 18
1.8 [N o) (=130 T o I =TT | T o T 0= o S 20

(O N el Il o 1 o 23
2.1 L1 = O SRR 24
2.2 =T 0 0] VS o = Lo = PP PUSPRP 26
2.3 Y LT g gTo] oV 1Y =T o TP PPPPPPTPPPPPRTPPPON 28
2.4 Yo [0 | =11 T TP U EUPT PSPPI 29

2.4.1 [T ToT T =T (o [ £ ST o PP 30
A A = - 10 Q= To [0 [ (=TS oV PP 32
25 Memory Location Of MUIIDYIE Data ..........ceooiiiiiiiiiiie e e 34
2.6 =0 £ (=T £ PRSP 36
2.7 (D =To [[oro 1 (=Tl R T=To 1] (] £SO PP PPPRPT TR 38
2.7. 1 ACCUMUIBLON (A) eeiiiiiieiiiite ittt et e e e e oo oottt et e et e e e aa e e e e s s bbb bbeeeaeeaaeaeesaanbsbbbbbsaeaaaaaaaens 40
2.7.2  StaCK POINEIS (USP, SSP) .oiiiiiiiiiiiiiii ittt e e et s st e e e e e e e e e s s st e e e e e e easessssantraenenareneeaeeeas 44
2.7.3  ProCeSSOr SAUS (PS) ....uuuiiiiiiiiiiieiei ittt e ettt e e e e e e s e s b ee et e e e e aaeaae e aanbabbaebbbnaeeeaaaaaens 46
2.7.4  Condition code regiSter (PS: CCR) ..ot re e e e e e e e 48
2.7.5 Register bank pointer (PS: RP) ..ooioiiiiiii i r e e e e e e s s e r e e e ea e 50
2.7.6 Interrupt level mask register (PS: ILIM) ..ot e e e eas 51
2.7.7  Program COUNTEE (PC) ...t ie ettt et e e e e ettt ettt e e e e e e s e s anbeebeeeeaaaaeeaaesannbsnbeeesbnneeaaaaaaens 52
2.7.8  Direct Page ReQISEr (DPR) ...iciiiiiiiiiiiiiiitii ittt r et e e e e e e et eaeeaee e s s snaaa e e reeeeaeeeaaaeaes 53
2.7.9 Bank Registers (PCB, DTB, USB, SSB, ADB) .....cccoiiiiiiiiiiiiiiee et ee e sstteee e ssivee e e e snteaeea e s snaeeeaesnnes 54
2.8 GENEral-PUrPOSE REQISIEIS ...oiiiiiiiiiiitt ettt et e e e e e e e ettt e et e e e e e e e aa s nbe s baeeeaaaaeeeaaaaaeaaaannne 56
2.9 [ (=71 QO o =2 PUPRPPPR 58
2.9.1 Bank select prefix (PCB, DTB, ADB, SPB) ......uuutiiiiiiiiiaiaiiite et a e eeee s 60
2.9.2  Common register bank prefix (CMRY) ... et e e e e e e 62
2.9.3  Flag change suppression PrefiXx (NCC) oo e e s s r e e e e e e e e s st reeeaaeaeaaaeas 63
2.9.4  ReStrictions 0N PrefiX COURS ...ttt ettt e e e e e e e e e e s aae b e e e e seeeeaaaaaens 64

CHAPTER 3 RESET S o r et e e e e 67
3.1 YL £ PP PP PP PR PPPPPP 68
3.2 Reset Causes and Oscillation Stabilization Wait INtervals ...........cc.eueeiiiiiiiiiieee e 70
3.3 EXIEINAL RESEL PIN ...ttt et e e e e s a b et e e e e st bbbt e e s e abbe e e e e s e nbbbeeeeesbbeeeeeanes 72
3.4 TS T =] @] 01T - o] o SO 74
3.5 RESEE CAUSE BILS ...ttt ettt ettt e e e e e e o e e ab bbb ettt e e ee e e e e e s nbabbbe e bt eeeaaeaeeeeeaanbenranne 76
3.6 StAtUS OF PINS 1N @ RESEL ..ot e et e e s et e e e e e nnbbae e e e nnbeeas 78

MB90560 series iii



CHAPTER 4 CLOCKS ..ottt e e e e e e e e e e e e e e 81

4.1 (04 (o Tod TP 82
4.2 Block Diagram of the ClOCK GENEIALOr ..........cociiiiiiiiiiiee e 84
4.3 Clock Selection ReQISIEr (CKSCR) ...uuuiiiiiieeeeeiiiiieeieer e e e e e e s ss s sttt e e e e e e e s e e s s st aen e eeaaeeesaasannnresneenreees 86
4.4 (04 [oTo3 Q1 1Y/ (o To [ R PP RTT TSRO 88
4.5 Oscillation Stabilization Wait INTEIVAL ..........oooiiiiiiii e eee e 90
4.6 Connection of an Oscillator or an EXternal CIOCK ...........ccuiiiiiiiiiiiiiiiiie e 91
CHAPTER S LOW POWER CONSUMPTION MODE .....ccoovviiiiiiiiieeceee e 93
5.1 Low Power CoNSUMPLION MOGE .......uuuiiiiiieeiiciiiiieiee e e e e e e e e s st e e s e e e e e e s s s st e e e e e eeeeesanannnseennenneees 94
5.2 Block Diagram of the Low Power Consumption Control CirCUit ............ccooviiciiiiiiriiree e cesiiieeeee e 96
5.3 Low Power Mode Control Register (LPMCR) .....ooiiiiiiii et 98
5.4 CPU Intermittent OPeration MOGOE .........ceuviieieiiiiiiiiieiieee e e e e e e e s s s s e e e e e e e e e s ssssnrerreeeaeeeeess e e s nnnnnnnes 102
5.5 Y = g T | ) V201, o T [ PSSR 103
LTS 0 S =TT o I 4 To Lo [ PP POTPPPPPPR 104
5.5.2  TimeDASE tIMEr MOUE .....coiuiiiiiiiiiiiii ettt e e et e e e e sttt e e s s sb b et e e e s stbeeeeesssbbbeeeeeanees 108
LT T (o I8 1 1o o [ PSSR 110
5.6 StatuS Change DIBGIAM ....cooiiiii ittt e e e e e e e e e ettt bt e et e e e e e e e e aa i bbbeebbeeeaaaaaeaaeesaaannnneees 112
5.7 Status of Pins in Standby Mode and RESEL .........ccciiiiiiiiiiicc e e e e 115
5.8 Notes on Using Low Power Consumption MOAE .........covieeiiiiiiiiiiiiiiiieie e e e e sssiieeeee e e e e e e e e s s snnnenennees 116
CHAPTER 6 INTERRUPTS oot e e e e e e e e e e e e 119
6.1 (T U oSS 120
6.2 Interrupt Causes and INLEITUPL VECIOIS .....uviiiiiiie et e et s s e e e e e e e s et e e e e e e e e e e e eeeeaas 122
6.3 Interrupt Control Registers and Peripheral FUNCHONS ..........ooiiiiiiiiiiiiiiee e 124
6.3.1 Interrupt control registers (ICRO0 t0 ICRL5) ..oovviieiiiiiiieeee e e e e rrre e e e e 126
6.3.2 Interrupt control register FUNCHONS ........cciiiiii i e e e e e e e e e e e e e 128
6.4 HArAWAIE INTEITUDPLS oeiiiiiiii ittt e e e et et e e e e e e s e e s ab bbbt e e e e e e e e e e e e e ann s nanbbeeeeeeaeas 132
6.4.1  Operation of hardware INTEITUPLS ........ueiiiiiieiir e r e e e e e e s e s rr e e e e e e e e aseeeeaaas 136
6.4.2  Processing for iNterrupt OPEIAtiON .........cieiiieiie i i e e e e e e e e e e s e e e r e e e e e aeaeseeeeeaaas 138
6.4.3  Procedure for using hardware INTEITUPLS ......ooiiiiiiiiiieiiie e e e e e e e e 139
LoV (W11 o] L= 1 1= 4 0] o PSSR 140
6.4.5  Hardware interrupt ProCeSSING tiME ......eiiiiieiie i e e e e e e e e e e s e er e e e e e e e e e anneeeeas 142
6.5 SOFTWANE INTEITUDLS ...ttt e e e e e e e e e bt et bttt e e e e e e e e e s s e aan b bbbbeeeeeaaaeeeaaaeaeaaaannnrenes 144
6.6 Interrupt of Extended Intelligent 1/O Service (EI2OS) ....cccuviiiiiiieee i eee e e e e s 146
6.6.1 Extended intelligent /O service (EI2OS) descriptor (ISD) ......ccoccvieiieeieeei e ee e 148
6.6.2  Registers of the extended intelligent I/O service (EI20S) descriptor (ISD) ......cccveeeveeeeeiiiiiiiiinnenn. 150
6.7 Operation of the extended intelligent 1/O service (EIROS) ......cccoviiiiciiiiiiie e e e 154
6.7.1  Procedure for using the extended intelligent I/O service (EI20S) .......ccccouiieiiiiiiiiiiiiiiiiiiieeeee e, 155
6.7.2  Processing time of the extended intelligent 1/O service (EI2OS) ..o, 156
6.8 EXCEPtioN ProCeSSING INEITUPL ....vveeiiiiee e ittt e e e e e s s et r e e e e e s e s st eeaeeaeeeesasnsnsanassreareeneens 158
6.9 Stack Operations for INtErrupt PrOCESSING ....coiiiuuiiiiiiiiiii ettt e e e e e et e e e e e e e e e e e s neeeeeenneees 160
6.10 Sample Programs for INterrupt PrOCESSING .......ccoiuuiiiiiiieeiaea ittt e et ee e e e e e e e e s naneeeeeanees 162
CHAPTER 7  SETTING A MODE ..ottt e e eaaa s 167
7.1 SEHNG 8 MOAE ...ttt et e e e oo oo b bttt et e e e e e e e e e bbbeebeeeeeeeeeaaaaaeaeaaaaanees 168
7.2 MOde PinNS (MD2 t0 IMDO) ....civiiiieeiiiiiee s e sttt e e ettt e e s sttt e e e e staae e e e s sstaeeeesssbeaeeeassbeaeeeantbeeeeesnsbesbeeeeeases 169

iv MB90560 series



7.3 1Y/ (oo [N D= | = LT 170

CHAPTER 8  1/O PORTS ..ottt e e e e e e e e e et e e e e eeeaes 173
8.1 OVEIVIEW OF /0O POITS ...ttt ettt e sttt e e e et e e e st b e e e e e enbebeeeennneeas 174
8.2 o] S =T 1] 1= ST PPPPPTN 175
8.3 0] A0 PP TP PP PPPPRPRPPPRRN 176

8.3.1 Port 0 Registers (PDRO, DDRO, and RDRO) ....ccoviiiiiiiiiiiiiiiieieeee e e e e s s esiiiie e e e e e e e e e e s nnnssnsneneeeaee s 178
TR T N O o 1T - i o] o o)l =oAL ORI 180
8.4 0] £ At TP PP PP PPPPPPPPPRN 182
8.4.1 Port 1 Registers (PDR1, DDRL1, and RDRL) ...coooiiiiiiiiiiiiiiiiiiiieeee e et er e e e e e e e e snnrannnneneeaee s 184
8.4.2  OPEeration Of POM 1 ..ottt e e e e e e e bbb r e e e e e e e e e e e s e nnb e e aeeas 186
8.5 0] PP PP PPPPPPPPPRIN 188
8.5.1 Port 2 Registers (PDR2 and DDR2) .......ccccuuiiiiiiiieeie e ie sttt e e e e e e s e s sss e ee e e e e e e s s s s snnnnsnnnneeeeeees 190
8.5.2  Operation Of PO 2 ...ttt e e e e e e e e e e e e e e ae s 192
8.6 0] A TP PP PPPPPPPPPRTN 194
8.6.1 Port 3 Registers (PDR3 and DDR3) .....cccccuiiiiiiiiieeie e is sttt e e e e e s s e s sssanraeeeraaeae e s e s s snnnnsarnneeeeeees 196
N I N O] o 1T = i o] g I o) =0 ¢ A T ORI 198
8.7 0] R TP PP PP PP PP PPPPPPPRRIN 200
8.7.1 Port 4 Registers (PDR4 and DDRA) .......cccuuiiiiiiiieeie e seeee e e e e e e e e e ssttaaeeee s e e e e e s e s s snnsnnaraneeeeeees 202
8.7.2  OPeration Of POM 4 ...ttt e e e e e e e e bbbt e e e e e e e e e e e e e s e nnreeeaeeas 204
8.8 0] A T PP O PP PP PPPPPPPPPRTIN 206
8.8.1 Port 5 Registers (PDR5, DDR5, and ADER) ....cooiviiiiiiiii ettt a e e e e e e 208
8.8.2  OPEration Of PO 5 ...t et e e e e e e e e e e e e e eeeas 210
8.9 0] B TP PP PP PPPPPPPPRTIN 212
8.9.1 Port 6 Registers (PDR6 and DDRB) ........cccuuuiiiiiiieeieeeie s ciiieiieeer e ee e s e e s sssstaaaeeeeeaeaeesesssnnnnsnnnneeeseees 214
oA I @] o 1T - i o] g o) = o] o A T PR 216
ST O B SY- 1y o] o] [S3N VL@ I = = o To | =T o 1SS 218

CHAPTER 9  TIMEBASE TIMER ...t e s 221
9.1 Overview Of the TIMEDASE TIMET ..o e e e e e e e ab e e e e e aaaaaaaaaeas 222
9.2 Configuration of the TIMEDASE TIMEI ....ccoi i e e e e e e s e rereraeeees 224
9.3 Timebase Timer Control REGISIEr (TBTEC) ...uuuiiiiiiieeeieii ittt e e e e s s s rr e e e e e s s s rar e e e aeeeeaneees 226
9.4 TiMeDASE TIMEE INTEITUPLS .....eeeiiiiiiiie ettt e e e e e e et e et e e e e e e e s e s nnbbbeseeseeaeaaaaaaaaas 228
9.5 Operation of the TIMEDASE TIMET ....cccei i e e e s e s e s reaeraeaees 230
9.6 Usage Notes 0N the TIMEDASE TIMEI ......uuiiiiiiiiiie e s i e e e e s s s s e e e e e e e e s e e s s b e rerreeaeeesaneanns 232
9.7 Sample Program for the Timebase Timer Program ...........c.coo it 234

CHAPTER 10 WATCHDOG TIMER ...ttt e et e e e eeee 237
10.1  Overview of the WatChdOg TIMET ......cooiiiiiieeii et e e e e e e e e st eeeeeeeaaaaens 238
10.2  Configuration of the WatChdOg TIMEE ......cooiiiiiiiiiiiiiiie e e e e eeaaaaens 239
10.3  Watchdog Timer Control RegIStEr (WDTEC) ..uveuiiiieieeiiis it e e e e e s e e s st e e e e e e e e s e s snnnnrrnaneeeeaeeeeeeeas 240
10.4  Operation of the WatChdOg TIMEN ......coiiiiiieiie et e e e e e e e e e s e e eaab bbb e e e e beeeaaaaans 242
10.5 Usage Notes on the WatChdOg TIMET .....cooiiuuiiiiiiiiiie et e e e e e e e e e be e e aeeeaaaaaens 244
10.6  Sample Program for the WatChdog TIMET .........ccviiiiiiiiiiiieiee e e e e rrrr e e e e e e e ee s 245

CHAPTER 11 16-BIT RELOAD TIMER ...cotiiiiiiiiieie et 247
11.1  Overview of the 16-Bit ReI0A TIMEI ........uuuiiiiiiiiiiii et e e e e e e e eaaaaaeeas 248

MB90560 series \%



11.2  Configuration of the 16-Bit RelOad TIMEN ........uuuiiiiiiiiiiiiiiis e e 252

I N I G =T = o T Vo I I =T T SRR 254
11.4  16-Bit Reload TiMer REQISIEIS ......uiiiiiiiiiiie ittt ettt e e e e e sabeeas 255
11.4.1 Timer control status register, upper part (TMCSRO, TMCSR1: H) ....ooooiiiiiiiiiiiiiiiiiiiieee s 256
11.4.2 Timer control status register, lower part (TMCSRO, TMCSRL: L) ..occccciiiiiiiieiiiiee e, 258
11.4.3 16-bit timer register (TMRO, TIMRL) ....cooiiiiiiiiiiiiie ettt s b e e bbe saneeas 260
11.4.4 16-bit reload register (TMRLRO, TMRLRL) ...uoviiiiiiiiiee ittt sstee e snnee e 261
11.5 16-Bit Reload Timer INTEITUPLS ......eiiiiiiiiiiii ittt e e s s e e e e sabeeas 262
11.6  Operation of the 16-Bit RElOA TIMEK ......uiiiiiiiiiiie et aeeeas 264
11.6.1 Reload Mode (Internal CIOCK MOGE) .....coooiiiiiiiiiiiiiie et eee e 266
11.6.2 Single-shot Mode (Internal ClOCK MOGE) .......oviiiiiiiiiiiiiite e 268

0 IO ST T V=T o oo 11 ] 0 oo [ SO 270
11.7 Usage Notes on the 16-Bit Reload TIMer .......oooiiiiiiiiiiie e 272
11.8 Sample Programs for the 16-Bit Reload TIMET ......cccuuiiiiiiiiiiieiiiii et 273
CHAPTER 12 MULTI-FUNCTION TIMER ..ot 277
12.1  Overview Of MUItI-FUNCHON TIMET ......iiiiiiiiii ettt e e e e e e e et e e e e e e e e e e e e e e aanreees 278
12.2  Block Diagram of MUlti-fUNCION TIMEN .....ceiiiiiiiiiciiee e e e e e e e e e e e e e e s e e e snnnnnes 280
12.3  Register of MUlti-FUNCHON TIMET ......uuiiiiiiiiie e e e e e e s s et eereeeeeeseeeennnnnrnnes 284
12.3.1 Registers of 16-bit Free-RUN TIMEI .....ccciiiiiiii e e e e e e e s e e e e e e e e e e e s nnennnnees 290
12.3.1.1 Compare Clear RegiSter (CPCLRY) ... ..uiiiiiiiiiiiiii ittt ee e e e e e 291
12.3.1.2 Timer Data REQISIEN (TCDT) .uuiiiiiiiiiii ittt ettt ettt e e e e e e e e bt e e e e e e e e e e s e e snnbenbeeees eneeas 292
12.3.1.3 Timer Control Status REQISIEr (TCCS) ..eiiiiiiiiiiiiiiiiie et ae e e e e e e 294
12.3.2 Registers of 16-bit OULPUL COMPAIE .....ciiiiiiiiiiiiitiiiie et e e ettt e e e e e e e e e s abbbeeeeeeeaaeeeeeaannnneees 298
12.3.2.1 Compare RegiSters (OCCPO~5) ..ottt et e et ee e e e sbaeee e s snbaeeeeesnnees 299
12.3.2.2 Compare Control Registers (OSCO/L/2/BIAI5) .ouuueeeeiii it e e 300
12.3.3 Registers of 16-bit INPUL CAPLUIE ......evieiiiiieeiii i er e e e s s s ee e e e e e e s e s s st rreeeeeeseeaesnnnnnnnes 304
12.3.3.1 Input Capture RegiSter (IPCPO~3) .....coiiiiiiiieii ittt e et e e e s sbbeeeeeanees 305
12.3.3.2 Capture Control Registers (ICS23, ICSOL) ...uuuuiiiieeeiiiiiiiiiieieee e e e e s s err e e e e e e e e neee e 306
12.3.4 Register Of 8/16-Dit PP G TIMET .......uiiiiiiiiiii ittt e e e e e et e e e e e e e e e e e aaaannnnees 310
12.3.4.1 PPG Reload Register (PRLHO~5, PRLLO~5) ...cciiiiiiieiiiiiiiee st senaeee s 311
12.3.4.2 PPG Control Register (PPGCO~5) ...ttt e e e e e 312
12.3.4.3 PPG Clock Control Register (PCSO01/23/45) ....ooue ittt 316
12.3.5 Registers of WaveformM GENEIALON ..........cieiiiiiiiiiiiiiieeeee et e e st r e e e e e e s sss st e eeeaaeeaseeennnnnnnnees 318
12.3.5.1 8-bit Reload Register (TMRRO/LI2) ....ooiiiiiiiie ettt e s e e e e neees 319
12.3.5.2 8-bit Timer Control Register (DTCRO/LI2) ...cccveeiiiececieee e e a e e e 320
12.3.5.3 Waveform Control RegIiStEr (SIGCRY) .....ccuuuiiiiiiiiiiie ittt rteee et e e s sabeee e e e naees 322

12.4  Operation of MUlti-FUNCHON TIMEI ......uuiiiiiiiie i e e e e e e se s e e e e eaeeeseesaasnnnrnnes 324
12.4.1 Operation of 16-Dit Fre@-run TIMEI ...t e e e e e e e e neees 326
12.4.2 Operation of 16-bit OULPUL COMPAIE ......coiiiiiiiiiie e e e e e e e e 328
12.4.3 Operation of 16-Dit INPUL CAPLUIE .......eiiiiiiiiiiie ettt e e e e eneeeas 332
12.4.4 Operation Of 8/16-Dit PPG TIMEIS .....uiiiiiiiiiieie ittt ebre e nneas 334
12.4.5 Operation of Waveform GENEIAtOr ...........ooiuuiiiiiiiiiiie ettt e e e e e e e e s eneeeennnees 340
12.4.5.1 Operation of Dead-timer CoNtrol CIrCUIL ........cuiieeieiiiiiiiieeir e ee e 342
12.4.5.2 Operation of PPG Output and GATE Signal Control CirCUIt ..........ccccceeriiiiieieeniiiiieeeeeriieeee s 346
12.4.5.3 Operation of DTTI Pin CONLIOL ......cooiiiiiiicee e e e e e e e e s e e e e aeeeeas 348
(O8N e I o I T U 7 N o PP 351
13,1 OVEINVIEW OF UART ..eeiiiiiiiiiiii ittt oottt e e e e e a4 e o s e b et b et e e et e e ae e e e s e aa b ebbbeeaeeaaaeaaaaaseesaannnnrnnes 352
13.2  Configuration Of UART ....eiiiiiiiiii ittt e s e e e e e e et e e s e e e eeeeeessssnnsbnsteeeaeaaeeeeeesannnnnrnnes 354

vi MB90560 series



L13.3  UART PINS ottt ettt ekt e oo ekt e e s o b et e e oo e b e bt e oo aa b et e e e e anba et e e e an b r e e e e e anber e e e e nnreas 358

R U 7 Y o I =T £ = £ SRS 360
13.4.1 Serial Control Register 1 (SCRO/L) ..ocicccceiiiiiiieiee e e et e e e e e e s e ss st r e e e e e e e e e e s snannnreeareaeeeeenn 362
13.4.2  Serial Mode Control Register (SMRO/L) .....ooii it a e e e e e 364
13.4.3  Serial Status RegiSter (SSRO/L) ...ccoiic it e e s e e e e e e e aaaeaeaan 366
13.4.4 Serial Input Data Register (SIDR0/1) and Serial Output Data Register (SOR0/1) ......cccccvvveveeeennn. 368
13.4.5 Communication Prescaler Control Register (CDCRO/L) .....ccoiiiiiiiiiiiiiiieieeie e 370

G T U 7 o [ (= T o) PRSPPI 372
13.5.1 Reception Interrupt Generation and Flag Set TIMING ......uveiiiiieiiii e 374
13.5.2 Transmission Interrupt Generation and Flag Set TiMING .......coooiiiiiiiiiiie e 375

13.6  UART BAUA RALIES ..oooiiiiiiieiiitiii ettt ettt e e e ettt e e e sttt e e e e smbe e e e e e ssabe e e e e e e anbneeeeennreas 376
13.6.1 Baud Rates Determined Using the Dedicated Baud Rate GENErator .........cccccceeeeevevcvvvvneeereeeeeenn 378
13.6.2 Baud Rates Determined Using the Internal Timer (16-bit Reload Timer 0) ...........cccccviiiieieeiennnnnn. 382
13.6.3 Baud Rates Determined Using the External ClOCK .........ccccviiviiiiiiiiiieeie e e e 384

R R A © o 1= = L1 o] T ) A RS 386
13.7.1 Operation in Asynchronous Mode (Operation Modes 0 and 1) .......ccccceeiiiiiiiiiiiiiiieennn e 388
13.7.2 Operation in Synchronous Mode (Operation MOAE 2) ........cveveeeiiiiiiiiiiiieieie e e ses e e e e e 390
13.7.3 Bidirectional Communication Function (Normal MOAE) .........cceeeeeiiiiiiiiiiiiiieieeee e ee e e 392
13.7.4 Master-slave Communication Function (Multiprocessor Mode) ..........cccuvveeeiiiiiiiiiniiiiiiiiiieeeeeeenn 394

13.8  NOtES ON USING UART ..iiiiiiiiiiiiieiee s s et e e e e e e e s e st e e e e eeeeeseesase e taeeeeeeaeeeessanannseseensnneanaaeeeennn 396

13.9  Sample Program fOr UART .....eciiiiiiiiiiiciii e e e st ee e e e e e e e s s s st e e eeeeeeseesnsnnsteaeeneeeeaneaeeeenean 398

CHAPTER 14 DTP/EXTERNAL INTERRUPT CIRCUIT ..o 401

14.1  Overview of the DTP/External INterrupt CirCUIL .........cceuviiiiiiirie e e e e e e 402

14.2  Configuration of the DTP/External INterrupt CirCUIL ........c..euuieiirieeeii i e e e e e e 404

14.3 DTP/External Interrupt CirCUIL PINS .....ooueiiiiiiiiiiiie e ee e e eaeeaaeaa e s 406

14.4  DTP/External Interrupt CirCUIt REQISIEIS .....vuiiiiiieeiiii i e e e e e re e e e e e aeaeeeees 408
14.4.1 DTP/interrupt cause register (EIRR) ........uuieiiiioie i s er e e e e e s s st are e e e e e e e aeeeaes 409
14.4.2  DTP/interrupt enable register (ENIR) ........oooiiiiiiiiii e e e e 410
14.4.3  Request level setting register (ELVR) .....uuiiiiiiioo et e e e e eren e e e e e e e 412

14.5 Operation of the DTP/External INterrupt CirCUIL ........cccuviiiiiiiiie e rr e e e e e e e e 414
14.5.1  External interrupt fUNCLION ........oooi it e e e et e e e e e e e e e as 417
I B = (1] [od 1o o RO PRPPPPRRPN 418

14.6  Usage Notes on the DTP/External Interrupt CIFCUIL ...........euuiiieeieeiiiiiiiiiiir e e e e e e e 420

14.7  Sample Programs for the DTP/External Interrupt CirCUIL ...........ooiiiiiiiiiiiiiii e 422

CHAPTER 15 Delayed Interrupt Generator MOdule ..........ouuvvvviiiiiiiiiiiiiieieee e 427
15.1 Overview of the Delayed Interrupt Generator MOAUIE ... 428
15.2  Operation of the Delayed Interrupt Generator MOAUIE ............oiiiiiiiiiiiiiiiiiie e 429

CHAPTER 16 8/10-BIT A/D CONVERTER .....outiiiiiiiiiiiie et 431

16.1  Overview Of the 8/10-Bit A/D CONVEITEL .......ueiiiiiiaaieaiiii ittt e e e e e ettt e eeaa e e e e s s e anbbbebeeeaaaaaaaaaaaaas 432

16.2  Configuration of the 8/10-Bit A/D CONVEITEL ......cuiiiiiiiiiiiiiiieiie it e e ettt et e e e e e e e s s aenb bbb e e eeaaaaaaaeas 434

16.3  8/10-Bit A/D CONVEIET PINS ....uiiiiiiiiiiiie ittt ettt ettt e ettt e e s s bt e e e e sttt e e e s bb e e e e e s anbebeeeennnreas 436

16.4  8/10-Bit A/D CONVEIEIr REQISIEIS ..ciiiiiiiiiiiitiitie it e e ettt et e e e e e e e e et b et et e e e e e aaesesaaanbbbbbbeeesbeeaaaaaans 438
16.4.1  A/D control status register 1 (ADCSIL) .....uueiiiiiiaaiiiiiiiiii ettt e e e e e e e e e aeb e aeeeeaaaaaeaeeas 439
16.4.2  A/D control status register O (ADCS0) ....uuueiiiieeeeiii it e e e e e e e e s s st rer e e e e e e e s e s senanrrrrrrrereaeeeeans 442

MB90560 series Vi



16.4.3  A/D data register (ADCRO, L) ..uuuiiiiiiiiii i e e e e e e e e e e e e e e e e e ———— 444

16.5  8/10-Bit A/D CONVEIET INTEITUPDLS ...eiiiiiiiiiiieiiiiiite ettt ettt e st e st e e s et e e s s snbae e e e e e e nabeeas 446
16.6  Operation of the 8/10-Bit A/D CONVEITEL .....cciiiuiiiiiiiiiiiee ettt eab e e e enenas 447
16.6.1 Conversion USING EI2OS ... e e e e e e et 450
16.6.2  A/D conversion data protection fUNCHON ...........ccuiiiiiiiiiiiiiie e 452
16.7  Usage Notes on the 8/10-Bit A/D CONVEIET .......couiiiuiiiieiiiiiiie ittt e e sttt e sttt e st e e e senbe e e s snbeenes 454
16.8 Sample Program 1 for Single Conversion Mode UsSing EI2OS ... 456
16.9 Sample Program 2 for Continuous Conversion Mode Using EI2OS ..........cccciiiiiiiiniiiicc e, 458
16.10 Sample Program 3 for Stop Conversion Mode Using EIROS ..........coooiiiiiiiiniiiiiiiie e 461
CHAPTER 17 ADDRESS MATCH DETECTION FUNCTION ....ciiiiiiiiiieie e, 465
17.1  Overview of the Address Match Detection FUNCLION ..........cceiiiiiiiiiiiiiiiie e 466
17.2 Example of Using the Address Match Detection FUNCHON ...........cooociviiiiirieee e e e e 469
CHAPTER 18 ROM MIRRORING FUNCTION SELECTION MODULE ........ccccoevvvvinen, 473
18.1 Overview of the ROM Mirroring Function Selection Module ............cccceevviiee s 474
A P P EIN D X o et aeaan 477
APPENDIX A /O MA PP ittt e e e e e e e e e e e e e et eeeeaeee 479
APPENDIX B INSTRUCTIONS ..ottt e et e e e e eaannnns 485
B.1 TS 1 0T £ o] I PP PRPRT 486
B.2 Yo [0 | (=275 o PP UUPPTUPRTTPTN 488
B.3 D] = Tox Yo [0 | 21T TP 490
B.4 Ta o [T =Tol Yo (o | £=1TS] 1o T RSP PUPPPPURPTN 496
B.5 NUMbBEr Of EXECULION CYCIES . .uuviiiiiiiiiie ettt e e e e e e e e s e st e e e e e e e e s s ananntnbae e nrreeeeeeeeas 503
B.6 EffeCtive-address fIEll ... ... e e e e e e e 506
B.7 Reading the INSIIUCHION LISt ........uiiiiiiiiie e e e s e s e e e e e e e e s an s nnnrrreeeeeeees 507
B.8 LiSt Of F2MC-16LX INSIIUCLIONS .....eeiiiiiieeiieiiiiiiie ettt e e e e e s e sttt e e e e e e e e e e e s enbae s sbbeeeeeeaans 510
B.9 TaIS (B e To] g I 1Y = o LT TP PP PPPRPPTRP 523
APPENDIX C 512K-BIT FLASH MEMORY ..ottt 545

APPENDIX D EXAMPLE OF F2MC-16LX MB90F562 CONNECTION
FOR SERIAL WRITING ...t 551

viii MB90560 series



FIGURES

Figure 1.3-2
Figure 1.4-1
Figure 1.4-2
Figure 1.4-3
Figure 1.5-1
Figure 1.5-2
Figure 1.5-3
Figure 1.8-1
Figure 2.2-1
Figure 2.3-1
Figure 2.4-1
Figure 2.4-2
Figure 2.4-3

Figure 2.4-4
Figure 2.5-1
Figure 2.5-2
Figure 2.5-3
Figure 2.5-4
Figure 2.6-1
Figure 2.7-1
Figure 2.7-2
Figure 2.7-3
Figure 2.7-4
Figure 2.7-5
Figure 2.7-6
Figure 2.7-7
Figure 2.7-8
Figure 2.7-9

Figure 2.7-10
Figure 2.7-11
Figure 2.7-12
Figure 2.7-13
Figure 2.7-14
Figure 2.7-15

MB90560 series

(2] [oTed 1qlo [ F=To | r= 11 0 PP 5
Pin assignment Of FPT-64P-MO9 ... a e e e e e 6
Pin assignment Of FPT-64P-MO9 ... e e e e e 7
Pin assignment Of DIP-64P-MOL ...t a e e e e et e e e e e aaaaeeas 8
Dimensions of FPT-64P-MO6 PACKAJE ......coooiiiiiiiiiiiiiiiiiie ettt 10
Dimensions of FPT-64P-M0O9 PACKAJE .....ccooiiiiiiiiiiiiiiiiie ettt 11
Dimensions oOf DIP-64P-MOL PACKAGE .......cciiiiiiiiiiiiiiiiie ittt 12
Sample connection of eXternal ClOCK ...........ooiiiiiiiiiiiii e 21
Sample relationship between the F2MC-16LX system and the memory map .............c........ 26
IMIBIMOTY MBS ...ttt e e e e s oo e e e e e e e e e e e eeeeeeeeeeeeeesssesenbabat s e e e eeeeeeesnnnnns 28
Linear addressing and bank addressing memory management ..........cccccevceeveennvineesninnenn 29
Example of direct specified 24-bit physical address in linear addressing .........ccccccccvveerrenen. 30
Example of indirect specified address with a 32-bit general-purpose register

IN INEAN AAAIESSING ...ttt e e e e e e e e e e e b e bbbt e e ee e e e e e e e e e nnbebeaeeeeas 30
Sample bank addreSSING ......oceveeiiiiiiiiee e e e a e e e e e e e 33
Storage of multibyte data in RAM ... 34
Storage of a MUItibyte OPErand .........ooooiiiiiiii e 34
Storage of multibyte data in @ StACK .........oooiiiiii 35
Multibyte data access on a bank bOUNTAIY ..........oooiiiiiiiiii e 35
Dedicated registers and general-purpoSe regiStErS .........cceiciiieiiiiiiiiiiiiiieieee e 36
Configuration of dedicated reQISLEIS ......coiiiiii e a e e 39
Data transfer to the aCCUMUIALOT ..........uiiiiiiiiiiie e 40

Example of AL-AH transfer in the accumulator (A) (8-bit immediate value, zero extension) 41

Example of AL-AH transfer in the accumulator (A) (8-bit immediate value, sign extension) .41

Example of 32-bit data transfer to the accumulator (A) (register indirect) ..........cccccccceeeeeenn. 41
Example of AL-AH transfer in the accumulator (A) (16 bits, register indirect) ....................... 42
Stack operation instruction and Stack POINTEY ...........oiiiiiiiiiiiiiiiee e 45
Processor status (PS) CONfIQUIAtION .......c..uvuiiiiiiiiie e e e e e e e e e e e e e ennrnannnees 46
Condition code register (CCR) CONfiQUIation ............eeeiieeeeeiiiiiiiiiiiieie e ee e e s eee e e 48
Configuration of the register bank pointer (RP) ....cocooiiiiiiiiiiieeieee e 50
Conversion rules for physical address of general-purpose register area ..............ccooeeuvvvvneee. 50
Configuration of the interrupt level mask register (ILM) ......ccccoviiiiieeeen e 51
Program COUNLEE (PC) ..uuuiiiiiiieeiiiii ittt ettt e e e e e s s s et e e et e e e e e s e e s e e eeaaaeaees s annnresnnnrnnnneees 52
Physical address generation by the direct page register (DPR) ........ccoociiiiiieieeeeee e, 53
Example of direct page register (DPR) setting and data acCess .......cccccccvvereeeieeviicnivvnnneneenn. 53

ix



Figure 2.8-1
Figure 2.9-1
Figure 2.9-2
Figure 2.9-3
Figure 3.3-1
Figure 3.3-2
Figure 3.4-1
Figure 3.4-2
Figure 3.5-1
Figure 3.5-2
Figure 4.1-1
Figure 4.2-1
Figure 4.3-1
Figure 4.4-1
Figure 4.5-1
Figure 4.6-1
Figure 4.6-2
Figure 5.1-1
Figure 5.2-1
Figure 5.3-1
Figure 5.4-1
Figure 5.5-1
Figure 5.5-2
Figure 5.5-3
Figure 5.5-4
Figure 5.6-1
Figure 6.1-1
Figure 6.3-1
Figure 6.3-2
Figure 6.3-3
Figure 6.4-1

Figure 6.4-2
Figure 6.4-3
Figure 6.4-4
Figure 6.4-5
Figure 6.4-6
Figure 6.5-1

Location and configuration of the general-purpose register banks in the memory space .... 56

L1 =Yg q¥] o274 le] [0 IEYUT o] o £=T 71 (o] o 1SS 64
Interrupt/hold suppression instructions and prefix Codes ... 65
COoNSECULIVE PrefiX COURS ...uiiiiiiiiiiii et e e 65
Block diagram of interNal rESEL .........ooiiiiiiiei s 72
Block diagram of internal reset for external Pin ... 73
ReSset OPEration fOW .........oooiiiie e a e e e 74
Transfer of reset vector and MOde data ...........ccceveiiiiiiiiiiiiie e 75
Block diagram of reset cause DitS .........ooeevviiiiiiiiccc 76
Configuration of reset cause bits (watchdog timer control register) .........cccoooveiiiiiieiiiinnnnnn. 77
ClOCK SUPPIY MBP ittt bbbttt et e e e e e e s s e et bbb e e e e e e e e e e e e s s anbanbaeeeeeas 83
Block diagram of the ClOCK QENEIatOr .........cooueiiiiiiiiiiie e 84
Configuration of the clock selection register (CKSCR) ......coooiiiiiiiiiiiiiiiieiieeee e 86
Status change diagram for machine clock selection ..........ccccccoiiiiiiiii e, 89
Operation When 0SCIllation SEAIS ........c..uuiieiiiiiiee e 90
Example of connecting a crystal or ceramic oscillator to the microcontroller ...................... 91
Example of connecting an external clock to the microcontroller ...........cccoociiiiiiiiiiniiinnen. 91
CPU operating modes and current CONSUMPLION .......ccuuuviiiiiiiieeieeeia i e e e e 94
Block diagram of the low power consumption CONtrol CIrCUIt ..........cccoveiiiiiiiiiiiiiiiiieeeeenene 96
Configuration of the low power consumption mode control register (LPMCR) ..........cccco...... 98
Clock pulses during CPU intermittent Operation ..............eeeeiieeoiiniiiiiiiiiieiee e 102
Release of sleep mode for an iNterrupt .......cc.eeeeeiiiiiii e 105
Release of PLL sleep mode (by external reSet) ... 106
Release of timebase timer mode (by an external reset) ... 109
Release of stop mode (by eXternal rESEt) ..........uuuiiiiiiiiiiiiii e 111
Status ChaNQe QIAGIAM .....ueeiiiiiii ettt e e e e e e s ee e e e e e e e e e s aannaanrenes 112
Overall flow of INterrupt OPEIatioN ........ccc.eiiiiieiieiie e e e 121
Interrupt control registers (ICROO to ICR15) during Writing ........ccccoeviiiiiiiiieiiieeeeee s 126
Interrupt control registers (ICROO to ICR15) during reading ..........cccccceeeeeiiiiiiiiiiiieneeeennn. 127
Configuration of interrupt control registers (ICR) ... 128
Hardware interrupt request while writing to the peripheral function

[oo] g1 (o]l =T o[ (=] = Y- PP PP PPPRRP 134
Hardware interrupt OPEIAtION ..........coii oot e e e e e e e e e e e e 137
FIOW Of INtEITUPL PrOCESSING ..euiiiiiiiiiieeie ettt ettt e e e et e e e e e e e e e aeeeans 138
Procedure for using hardware iNErTUPLS ..........eeiiiiiiiiiiiiie e 139
Example of MUItiple INTEITUPES ......eeeiiiiiiieie e a e 141
INtErrUPt ProCESSING TIME ...t e e e e e e e e e e e aaaaeeans 142
Software INtErrUPt OPEIALION ......ooiiiiiiiiiie et e e eea e e e e e e s e sanbbeenreees 145

MB90560 series



Figure 6.6-1
Figure 6.6-2
Figure 6.6-3
Figure 6.6-4
Figure 6.6-5
Figure 6.6-6
Figure 6.7-1
Figure 6.7-1
Figure 6.9-1
Figure 6.9-2
Figure 7.1-1
Figure 7.3-1
Figure 7.3-2
Figure 8.3-1
Figure 8.4-1
Figure 8.5-1
Figure 8.6-1
Figure 8.7-1
Figure 8.8-1
Figure 8.9-1

Figure 8.10-1

Figure 9.2-1
Figure 9.3-1
Figure 9.5-1
Figure 9.6-1
Figure 9.6-2

Figure 10.2-1
Figure 10.3-1
Figure 10.4-1
Figure 10.4-2
Figure 11.2-1
Figure 11.3-1
Figure 11.4-1
Figure 11.4-2
Figure 11.4-3
Figure 11.4-4
Figure 11.4-5

Figure 11.6-1
MB90560 series

Extended intelligent I/O service (EI20S) OPEration ............coouiiiiiiiiiiiiiiiieeeee e 147
Configuration of EI20S descriptor (ISD) .......oocuuiiiiiieiieaee e 148
ConfigUration OF DCT ....ciiiiiiieiie ettt e e e ettt e e e e e e e e e s e bbb e e e e e e e e e e seaaaaaeaaas 150
Configuration of 1/O register address pointer (I0A) ...t 150
Configuration of EI20S status register (ISCS) ...t 151
Configuration of buffer address pointer (BAP) ...t 152
Flow of extended intelligent I/O service (EI20S) Operation .............occcuuvieeeeeieeeeeeiiiniiiieiee, 154
Procedure for using the extended intelligent 1/O service (EI20S) ......ccccoeeieeieeiiiiiiiiiiinnee, 155
Stack operations at the start of interrupt ProCesSiNg .........ccuveeieeiiieiiiiiiiiiee e 160
STACK BIBA ..eteiiieiitiiie ettt ettt e e a et a e e e e b e e 161
MoOde ClASSIfICALION ......eeeeiiiiiiiei et e st e e e st e e e e e s abneeeeeaas 168
Mode data CONTIGUIATION .....ooiiiiiiiiie et e e e e e e e s e e e e eeeas 170
Correspondence between access areas and physical addresses in single-chip mode ...... 171
Block diagram of POrt O PINS ....coooiiieiiiiieiiiee et e e e e e e e e b e e e baeeeeeas 177
Block diagram Of POt 1 PINS ...cooiiiiiiiiiieeie et e e e e e e e e s e e e e e beeeeeeas 183
Block diagram Of POt 2 PINS ....coiiiiiieiee et e e e e e e ae s 189
Block diagram Of POt 3 PINS ...cooieiiiiiiieeie et e e e e e e e bae e eas 195
Block diagram Of POt 4 PINS ....coooiiiiiiiieeii et e e e e e e e e ba e eeeas 201
Block diagram of POrt'5 PINS ...cooiiiiieiieeie e 207
Block diagram Of POt 6 PINS ....cooiiiieiiiiie it e e e e e e e 213
Example of eight-segment LED CONNECLION .........coiiiiiiiiiiiiiiiaiieee e 218
Block diagram of the timebase tiMer ... 224
Timebase timer control register (TBTC) ...cooiiiiiiiiiiiiee e 226
Setting of the tIMebase tIMEN ......... e 230
Effect on PPG when clearing timebase timer .............uuiiiiiiiii e 232
Timebase tiMer OPEIrAtIONS .......ooiiiiiiiiiiii et e e e e e e e b e e e eeeeas 233
Block diagram of the watChdOg tIMEr ... 239
Watchdog timer control register (WDTC) ...t e e e 240
Setting of the WatChdOg tIMET ... 242
Clear timing and watchdog timer iINEIVAIS ............coiiiiiiiiiii e 243
Block diagram of the 16-bit reload timer ... 252
Block diagram of the 16-bit reload timer PiNS .......cceuiiiiiiiii e 254
16-bit reload tIMEr FEOISIEIS .....eiiiiii ettt e e e e e e e e aan e e e e s e aaes 255
Timer control status register, upper part (TMCSRO, TMCSR1: H) ....cooooiiiiiiiiiiiiiiiiieeeeen. 256
Timer control status register, low part (TMCSRO, TMCSR1: L) ..cooiviiiiiiiiiiiiiiiiiiiiieeeeeeenn 258
16-bit timer register (TMRO, TMRL) ..o e e e e e eaeeaes 260
16-bit reload register (TMRLRO, TMRLRL) ...cooiiiiiiiiiiiiie et 261
Internal cloCk MO SEHNG ...ooiiiiiiiee e 264



Figure 11.6-2 Event counter Mode SEHING ....ooovvviiiiiieie e 264
Figure 11.6-3  Counter Status tranSItiON ...........cooiiiiiiiiiiieicc e e e e e e e e e e e e e e e e e e e e e e e e arara e e aaaeaeens 265
Figure 11.6-4  Count operation in reload mode (software trigger operation) ..........c.ccooeeecvvieieeeeeeeenennennens 266
Figure 11.6-5  Counting in reload mode (external trigger OPeration) ..........ccccoouviiiiuieieeeieeennee i 267
Figure 11.6-6  Count operation in reload mode (software trigger and gate input operation) ..................... 267
Figure 11.6-7  Count operation in single-shot mode (software trigger operation) .........ccccccceeeerviiiiiirinnneen. 268
Figure 11.6-8  Count operation in single-shot mode (external trigger operation) .........cccccccceevviriiiviienneenn. 269
Figure 11.6-9  Count operation in single-shot mode (software trigger and gate input operation) .............. 269
Figure 11.6-10 Count operation in reload mode (event count MOdE) .........c..ueveiiiiiiiriiiiiiiiieee e 270
Figure 11.6-11 Counter operation in single-shot mode (event count Mode) ..........cccooiiiiiiiiiiiieieeeeinins 271
Figure 12.2-1  BLock Diagram of Realtime 1/O ... 280
Figure 12.2-2  Block Diagram of 8/16-Dit PPG TIMEI .......couiiiiiiiiiiiiiiiii et 281
Figure 12.2-3  Block Diagram of Waveform GENEIALOr ...........coouiiiiiiiiiiieee e 282
Figure 12.3-1  Registers of 16-bit Free-Run TIMer ... e e 284
Figure 12.3-2  Registers of OULPUL COMPAIE ......ooiiiiiiiiiiieiii ettt e e e e e e e s b et e eeeae e e e s e snanbeeennnees 285
Figure 12.3-3  Registers of 16-bit INPUL CAPLUIE ........uiiiiiiiiiieeie e e e aenees 286
Figure 12.3-4  Registers of 8/16-Dit PP G TIMEIS .......uuiiiiiiiiiiiii ittt e e eeeaees 287
Figure 12.3-5  Registers of Waveform GENEIAOr .............euiiiiiiiiiiiiiie et 288
Figure 12.3.1-1 Registers of 16-bit Free-Run TIMEr ..........cooiiiiiiii e 290
Figure 12.3.1.1-1Compare Clear RegiSter (CPCR) .......uuiiiiiiiiiiaii ittt e e e e 291
Figure 12.3.1.2-1Timer Data REQISIEL .......e ittt e e et e e e e e e e e e e e e e e e e e aaanenees 292
Figure 12.3.1.3-1Timer Control Status RegiSter (UPPEI) ....uue ittt eiee e 294
Figure 12.3.1.3-2Timer Control Status RegiSter (LOWET) ......c.iiiiii ittt ieee e 296
Figure 12.3.2-1 Registers of OULPUL COMPAIE ......oooiiiiiiiiiiiiii et e e ee e e e e e e e e e s aneenaneees 298
Figure 12.3.2.1-1Compare Registers (OCCPO~5) ...t ee e e e e eeeeeees 299
Figure 12.3.2.2-1Compare Control Register (Upper, OSCL/3/5) ....uuuiuiiiiiiaaiiiiiiiieiiee e 300
Figure 12.3.2.2-2Compare Control Register (LOwer, OSCO/2/4) .....uueueiiiiiiiiiiiiiieee e 302
Figure 12.3.3-1 Registers of 16-bit INPUL CAPLUIE ........ueiiiiiiiiiiiee e 304
Figure 12.3.3.1-1Input Capture RegiSters (IPCPO~3) .......uiiiiiiiiiiiiiiiie e e 305
Figure 12.3.3.2-1Capture Control REgIStEr (ICS23) .......uuiiiiiiiiaiii ittt e e e e e e e eeabeee e anees 306
Figure 12.3.3.2-2Capture Control RegISter (ICSOL) .......uueiiiiiiiaiiiiiiiiiie et e et e e e e e s eiabeee e e 308
Figure 12.3.4-1 Registers of 8/16-Dit PPG TIMEIS ........uuiiiiiiiiiaiiiiiiiiie et ee e e e e enees 310
Figure 12.3.4.1-1PPG Reload Register (PRLHO~5, PRLLO~5) ...ocoiiiiiiiiiiiiiieeee et 311
Figure 12.3.4.2-1PPG1/3/5 Control Register (PPGCL/3/5) ..ccuiiiiiiiiiiiieeiie ettt 312
Figure 12.3.4.2-2PPG0/2/4 Control Register (PPGCO/2/A) ...ttt 314
Figure 12.3.4.3-1PPGO0/1/2/3/4/5 Clock Control Register (PCDO1/23/45) ......ccoooiiiiiiiiiiiiieieeeee e 316
Figure 12.3.5-1 Registers of Waveform GENEIAOr ............uuuiiiiiiiiiaei et 318
Figure 12.3.5.1-18-bit Reload Registers (TMRRO/L/2) .....oooiiiiiiii et e 319

Xii

MB90560 series



Figure 12.3.5.2-18-bit Timer Control Register (DTCRO/L/2) ......uuuiiiiiiiiiiieaaee et 320

Figure 12.3.5.3-1Waveform Control Register (SIGCR) .....coouuiiiiiiiiieee ettt e 322
Figure 12.4.1-1 Clearing the counter by an oVerflowW ..o 326
Figure 12.4.1-2 Clearing the counter upon a match with compare clear register ...........occccviieeieiiieiinnniinns 326
Figure 12.4.1-3 16-bit Free-run timer COUNt tIMING .....oooiiiiiiiiiieee e e e e e e 327
Figure 12.4.1-4 16-bit Free-run timer Clear tiMING ... e e e e 327
Figure 12.4.2-1 Sample output waveform when compare registers 0 and 1 are used individually when the initial

OULPUL VAIUE 1S “07. eiiiiieei ittt ettt e e e e e bt e et e e e e e e e e et bbb beeeeeaaeeeeaanannnnnnanes 328
Figure 12.4.2-2 Sample output waveform when compare registers 0 and 1 are used in a pair when the initial

OULPUL VAIUE 1S “07. eeieiie ittt e e e ettt e et e e e e e e e e e abaabbbe et eeaaeeeeeaasnnnnnnnnes 329
Figure 12.4.2-3 Compare operation upon update of compare regiSters ..........ccccceeeiiniiriiiriiieeee e 330
Figure 12.4.2-4 Compare iNterrUuP tIMING ........eeeieiiiiiieeoe it e e e e e e e e e s s aabb b rr e e e e e e e e e eaeeaaaaaaeas 330
Figure 12.4.2-5 Output pin Change tIMING .....ooeuiiiiiiiiiiee e e e e b bbb e e e e e e e s aeeeaeaaaeas 330
Figure 12.4.3-1 Sample iNput CAPLUre TIMING ......uueiiiiiiiieei e e e e e e e e e e e e e eeaaeeaaean 332
Figure 12.4.3-2 16-bit input capture timing for iNPUt SIGNAIS ..........uuiiiiiiiii e 333
Figure 12.4.4-1 PPG output operation, OUtpUt WaVETOIM .. .....cc.uiiiiiiiiiie e 335
Figure 12.4.4-2 8+8 PPG output operation WaVefOrM .........c..uuiiiiiiiiiiaai e s 337
Figure 12.4.4-3  WHIite tIMING CRAIT .....ooiiiiiiii et e e e e e e e e s bbb bbb e e e e bbbeeaeeaaeaeeean 338
Figure 12.4.4-4 PRL write operation bloCK diagram .........ooooiiiiiiiiiiii e 338
Figure 12.4.5-1 WaVefOrm GENEIALOL ........cc.uuiiiiiiiiieae ettt e e et e et e e e e e e s e s bbb e bbe e e e e e e e e s eaeaaaaaaaaas 340
Figure 12.4.5.1-1Positive Polarity Non-overlap Signal Generation by RT1/3/5 ..., 342
Figure 12.4.5.1-2Negative Polarity Non-overlap Signal Generation by RTL/3/5 .....oooviiiiiiiiiiiiiiiiiieeieees 343
Figure 12.4.5.1-3Positive Polarity Non-overlap Signal Generation by PPG timer ..........ccccoiiiiiiiiiinnnnns 344
Figure 12.4.5.1-4Negative Polarity Non-overlap Signal Generation by PPG timer ............ccooonnis 345
Figure 12.4.5.2-1Generating PPG output/GATE signal during each RT is at “H” level ..........ccccccoceiiiiiiiis 346
Figure 12.4.5.2-2Generating PPG output/GATE signal until the value 8-bit timer and 8-bit reload register

IS MALCNEU. . et s et e et e e e e e e a e e e 347
Figure 12.4.5.3-10peration when DTTIinput is enabled ... 348
Figure 13.1-1  UART OPEration MOUTE ..........uuuiiiiiiiiiiaaiiiiiiiit ettt e e ettt et e e e e e e e e s abb e e b e e e e e aaaeaaaneaaeeaaaas 353
Figure 13.2-1  Block diagram Of UART ...ttt e e et e e e e e e e e eeaaaaaens 354
Figure 13.3-1  Block Diagram Of UART PINS ...ttt e e e e e e e e ann e e 359
FIQUrE 13.4-1  UART FEQISLEIS ...eiiiiiiiiieaeii ittt e e e ettt e e e e e e e e o bbb et et e e eeaae e e s ansbbbbseeaeaebbebbeeaaaaaens 360
Figure 13.4-2  Serial Control regiSter (SCRO/L) ......ouiiii ittt e e e e e e e e aaaaaens 362
Figure 13.4-3  Serial Mode control register (SMRO/L) ......coooiiiiiiiiiiee e 364
Figure 13.4-4  Status regiSter (SSRO/L) ......ueiiiiiiiiieie ettt e e e e e e e e bbb e e e e e e e e e e s e eeaaaeaaaan 366
Figure 13.4-5  Serial input data register (SIDRO/L) .....cooiiiiiiiiiie e 368
Figure 13.4-6  Output data regiSter (SODRO/L) ....coiiiiiiiiiiiiitie e e e e e e e eee s 368
Figure 13.5-1  Reception operation and flag Set timing ..........oociiiiiiiiiiii e 374
Figure 13.5-2  Transmission operation and flag Set timiNg ... 375

MB90560 series Xiii



Figure 13.6-1
Figure 13.6-2
Figure 13.6-3
Figure 13.7-1
Figure 13.7-2
Figure 13.7-3
Figure 13.7-4
Figure 13.7-5
Figure 13.7-6
Figure 13.7-7
Figure 13.7-8
Figure 13.7-9
Figure 14.2-1
Figure 14.3-1
Figure 14.3.2
Figure 14.4-2
Figure 14.4-2
Figure 14.4-3
Figure 14.4-4
Figure 14.5-1
Figure 14.5-2
Figure 14.5-3
Figure 14.6-1
Figure 14.6-2

Figure 15.1-1
Figure 15.2-1
Figure 16.2-1
Figure 16.3-1
Figure 16.4-1
Figure 16.4-2
Figure 16.4-3
Figure 16.4-4
Figure 16.6-1
Figure 16.6-2
Figure 16.6-3
Figure 16.6-4
Figure 16.6-5

Xiv

baud rate SEIECION CIFCUIL .......ccoiiiiiieeiiii e e s e e e 377
Baud rate selection circuit for the internal timer (16-bit reload timer 0) .........ccccccvvvvvvvnnnee. 382
Baud rate selection circuit for the external CloCK ...........ccccciiiiiiiiiii e, 384
Transfer data format (operation modes 0 and 1) ........ccuuviieiiiiiiiiiniiieeee e 388
Transmission data when parity is enabled ... 389
Transfer data format (Operation MOUE 2) .........oeeiiiiiiiiiiiiiiiie e 390
Settings for UARTL1 operation MOAE O .........oooiiiiiiiiiiiiiiiiiicee e e e e e iiiee e 392
Connection example of UART1 bidirectional communication ............ccccceveeieriiiniiiiiiinineen. 392
Example of bidirectional communication flowchart ..............ooiiiiie, 393
Settings for UART 0peration MOAE 1 ........cooiiiiiiiiiiiiiiiiieeee et e e aeeee e 394
Connection example of UART master-slave communication ...........cccccceeeeiiiiiiiiiiieeeneeeenn. 394
Master-slave communication fIOWCHAIt ..o 395
Block diagram of the DTP/external interrupt CirCUIt ...........coooiiiiiiiiiiiiiiiie e 404

Block diagram of the DTP/external interrupt circuit pins (For P10/INTO ~ P16/INT6 only) . 407

Block diagram of the DTP/external interrupt circuit pins (For P63/ INT7 only) .................. 407
DTP/external interrupt CirCUIt rEQISTEIS .....oiiiiiiiiiiei e 408
DTP/interrupt cause register (EIRR) .......oooiiiiiiie e 409
DTP/interrupt enable register (ENIR) .....cc.euuiiiiiiiiieaee e 410
Request level setting register (ELVR) ....cooiiiiiiiiiiie e 412
DTP/external iINterrupPt CIFCUIL .........ueiiiaeieiii ittt e e e e e e e e e e e e e e ans 414
Operation of the DTP/external interrupt CIFCUIL ............coeiiiiiiiiiiiiiiiieiee e 416
Example of interfacing to the external peripheral ..., 418
Clearing the cause retention circuit when a level is specified ..........cccccccciiiiiniiiiiiin, 420
DTP/external interrupt cause and interrupt request when the output

of interrupt requests is enabled .............oe s 420
Block diagram of the delayed interrupt generator module .............ccccceeiiiiiiiiiiiiiiiiienenenn, 428
Operation of the delayed interrupt generator module ............cccooiiiiiiiiiiiiiiiien e, 429
Block diagram of the 8/10-bit A/D CONVEIET .........uuiiiiiiiiiiiiii e 434
Block diagram of the P50/ANO t0 P57/ANT PINS ....couiiiiiiiiiiiiiiiieiiee e 437
8/10-bit A/D CONVEILEr FEOISIEIS ...ttt e i e e e ettt e e e e e e e s ettt e e e eeeaa e e e e e snbnbennreees 438
A/D control status regiSter 1 (ADCSL) ... e e 439
A/D control status regisSter O (ADCS0) .......uuuiiiiiiiieee e e e e e e 442
A/D data register (ADCRO, 1) ..ottt e e e e e e e e e e e e e e e e 444
Settings for single CONVErsioN MOE ............uiiiiiiiiiiii e 447
Settings for continUOUS CONVEISION MOTE ......coiiiiiiiiiiiiiiiiiiie et 448
Settings for StOP CONVEISION MOTE .....ieiiiiiiiiie et e e e e e e 449
Sample operation flowchart when EI2OS iS USEd ........couiiiiiiiiiiiiiiiiiiiiieee e 450
Operation flowchart of the data protection function when EIROS is used .............oeecuuvveeeee. 453

MB90560 series



Figure 16.8-1
Figure 16.9-1

Figure 16.10-1

Figure 17.1-1
Figure 17.2-1
Figure 17.2-2
Figure 17.2-3
Figure 18.1-1
Figure 18.1-2
Figure B.3-1
Figure B.3-2
Figure B.3-3
Figure B.3-4
Figure B.3-5
Figure B.3-6
Figure B.3-7
Figure B.3-8
Figure B.3-9
Figure B.3-10
Figure B.3-11
Figure B.4-1
Figure B.4-3

Figure B.4-4

Figure B.4-5
Figure B.4-6
Figure B.4-7
Figure B.4-8
Figure B.4-9
Figure B.4-10
Figure B.4-11
Figure B.4-12
Figure B.4-13
Figure B.9-1
Figure B.9-2
Figure C-1
Figure D-1

MB90560 series

Flowchart of program using EI2ZOS (single conversion mode) ..........cccccceeeeiiiiiiiiiiiiiivieeeeinns 456
Flowchart of program using EI2OS (continuous conversion Mode) ........ccccocevveeeiiieieeeeeeeennn. 458
Flowchart of program using EI2OS (stop conversion Mode) ..........ccccccvvvviiiiiiiiieieieieeeeeeeeenn, 461
(=] (o Tod Qo [ =T | = 1.4 1PNt 466
System configuration @XaMPIE ..........ceiiii i 469
System configuration @XAMPIE ..........ceiiii i 470
Flowchart of program patCh ProCeSSING .....ccoeeiiiiiiiiiiiiiiie e 471
=] (o Tod Qo [ =T | r= 1.4 1PNt 474
IMEIMOIY SPBICE ...ttt e e e e e e e e e e e e e e eeae ettt teeeeeeeeessssassbbbebbnn s aeeeeeeeennnes 475
Example of immediate addressing (FiMM) ... 490
Example of register direCt addre@SSING .......eeeiiiiiiiiiiiiiiieieeee e 491
Example of direct branch addressing (addrl6) ..........cccccociiiiiiiiiiiiiie e 491
Example of physical direct branch addressing (addr24) ..., 492
Example of 1/O direct addreSSing (10) .....c.eeeeeeeeiiiiiiiiiiiiieeeie e 492
Example of condensed direct addressing (dir) ........cc.ueeeieeiiiioiiiiiiee e 492
Example of direct addressing (AAArLB) .........coouooiiiiiiiiiiiiiiie e 493
Example of 1/O direct bit addressing (i0:Dp) .....ooooiieiiiiii e, 493
Example of condensed direct bit addressing (dir:bp) ... 494
Example of direct bit addressing (Addrl6:bp) ......coooiiiiiiiiiiiii e 494
Example of vector addreSSing (FVCL) .......ueeeeiiiiiiiiiiieie e 494
Example of register indirect addressing (@RW] j =010 3) ...ccooiiiiiiiiiiiiiiiiieeiiiiiieeeee e 496
Example of register indirect addressing with displacement (@RWi+disp8 i =0to 7,
@RWHAISPLE [ = 010 3) .oovoeeieeeeeieeeeeeeeee et et st es et n s es et es e s st en s eneneens 497
Example of long-word register indirect addressing with displacement

(@ISR o [ o T I O (o 1) TP PUPPT PP 497
Example of program counter indirect addressing with displacement (@PC+disp16) ......... 498

Example of register indirect addressing with base index (@RW0+RW7, @RW1+RW?7) ....499

Example of program counter relative branch addressing (rel) ..o, 499
Register list CONFIQUIALION .......ooiiiiiiiiie e e e e e e eeeas 500
Example of register liSt (FISt) .......ooo e 500
Example of accumulator indirect addressing (@A) ... ..uueeeiiieraiiiiiiiieieee e 500
Example of accumulator indirect branch addressing (@A) ......cooooiiiiiiieieiieeeii e 501
Example of indirect designation branch addressing (@ear) .........ccccuveeeeieeieeiiiiiiiiiiieeeeeeennn 501
Example of indirect designation branch addressing (@eam) .........cccueeeeieiieeriiiiiiiiiiieeeeeenn 502
Configuration Of INSIIUCTION MEAPS ...eeeeeiiieieiiii e e e e e e e e 523
Relationship between actual instruction codes and iNStruction Maps ......ccccccevvvcviveeeeeeennn. 524
Sector configuration of 512K-bit flash Memory ..., 545
Standard configuration for Fujitsu standard serial on-board writing ...........cccccceiiiiiiiiinnne. 551

XV



Figure D.2 Connection example for MBO0OF562 serial WHtING .........ooovviiiiiiiiieeee s 553

XVi MB90560 series



TABLES

Table 1.2-1
Table 1.6-1
Table 1.6-2
Table 1.6-3
Table 1.7-1
Table 1.7-2
Table 2.4-1
Table 2.4-2
Table 2.7-1
Table 2.7-2
Table 2.7-3
Table 2.8-1
Table 2.9-1
Table 2.9-2
Table 2.9-3
Table 2.9-4

Table 2.9-5
Table 2.9-6
Table 3.1-1
Table 3.2-1
Table 3.2-2
Table 3.5-1
Table 4.3-1
Table 5.3-1

Table 5.3-2
Table 5.5-1
Table 5.6-1
Table 5.6-2
Table 5.6-3
Table 5.7-1
Table 6.2-1
Table 6.2-2
Table 6.3-1
Table 6.3-2

MB90560 series

Product lineup of the MBO0560 SEIHES .......cciiiuiiiiiiiiiiiiee ettt e 4
PiN FUNCLIONS ...t e s st e e e e s s e e e e annes 14
Pin functions (CONLINUE) ......oooiiiiiiiieiiie et ab e e e 15
Pin functions (CONLINUE) ......coiiiiiiiiieiiie ittt e b e e e 16
[/O CIFCUIT TYPES .eieeeitiee ettt ettt et e ekttt e e e s skt e e e s ek b e et e e skt et e e e aabbe e e eeeesaabneeeeeaanes 18
1/O circuit types (CONLINUE) .....o.uviieeiiiiiiie ettt e e ab e ee e e nens 19
Access space and main function of each bank register ..........ccccciviiiiiiiiiiee 32
Addressing and default SPACES ........coouiiiiiiiiiiiie e 33
Initial values of the dedicated regiSIErS ..o 39
Stack address SPECITICALION .........coiiiiiiiiiiiiei e 44
Interrupt level mask register (ILM) and interrupt level priofity ........ccccocceeeeiniiieeinee e, 51
Typical functions of general-purPoSe rEQISIEIS ........uviiiiiiiiiei e 57
Bank select prefix codes and selected Memory SPACES .......ccoovveeeieiiiieieiiiiiee e 60
Instructions not affected by bank select prefix COdes ... 60
Instructions which use requires caution when bank select prefix codes are used ................ 61
Instructions whose use requires caution when the common register bank prefix (CMR)
ST O SR P PP PPP T PPPPPPP 62
Instructions requiring caution when the flag change suppression prefix (NCC) is used ....... 63
Prefix codes and interrupt/hold suppression INStrUCHONS  .........ooiiiiiiiiiiiiiiiieeee e 64
RESEE CAUSES ...oeiiiiiiiiit ettt e e e e e st e e e e e 68
Reset causes and oscillation stabilization wait intervals ..............cccceviniii s 70
Oscillation stabilization wait intervals set by the clock selection register (CKSCR) ............. 70
Correspondence between reset cause bits and reset CAUSES .......ccooiiiiiiiiiiieeieeiiiiiieeeeeennn 77
Function description of each bit of the clock selection register (CKSCR) ........ccccocvvveerninen. 87
Function description of each bit of the low power consumption mode control register
(L1 LSRR 99
Instructions to be used for switching to low power consumption mode ...........c.cooeeeuvveeneen. 100
Operation statuses during standby MOdE .........cc.uvvviiiiiieii e 103
Low power consumption mode operating States ........cvuvveiieeereiiiiiiiiiieeeer e e 113
Clock mode switching and relEaSE ...........ccccuviiiiiiiiie e 113
Switching to and release of standby MOE ... 114
State of pins in siNgIe-Chip MOAE .......coo oo 115
LY =T A o1 A= ol (o] = PP UUPPPRTTNN 122
Interrupt causes, interrupt vectors, and interrupt control registers .........cccccccvevvvcvivineenennnn. 123
INtEIrTUPL CONTIOI FEQISTEIS .oiiiiii it i it e e e e e e s e s e e e e e e e e s e e ssssannbaen e snrenereees 124
Correspondence between the interrupt level setting bits and interrupt levels ..................... 129
XVii



Table 6.3-3

Table 6.3-4
Table 6.4-1
Table 6.4-2
Table 6.4-3
Table 6.6-1
Table 6.7-1
Table 6.7-2
Table 6.7-3
Table 7.2-1
Table 7.3-1
Table 7.3-2
Table 8.1-1
Table 8.2-1
Table 8.3-1
Table 8.3-2
Table 8.3-3
Table 8.3-4
Table 8.4-1
Table 8.4-2
Table 8.4-3
Table 8.4-4
Table 8.5-1
Table 8.5-2
Table 8.5-3
Table 8.5-4
Table 8.6-1
Table 8.6-2
Table 8.6-3
Table 8.6-4
Table 8.7-1
Table 8.7-2
Table 8.7-3
Table 8.7-4
Table 8.8-1
Table 8.8-2
Table 8.8-3

XViii

Correspondence between the EI20S channel selection bits and

(o Lo ot T o) (o] = To [0 [ =TT USSP 129
Relationship between EI20S status bits and the EI20S Status ..........cccooiiiiiieeiiiiiniinnns 130
Mechanisms used for hardware INTEITUPLS  .......eeiiiiiiiiii e 133
Hardware interrupt SUppresSsion INSIFUCLION ...........eeuiiiiiiiiiii e 134
Compensation values (Z) for the interrupt handling time ... 143
Correspondence between channel numbers and descriptor addresses ...........cccccceeeeeeenn. 148
Extended intelligent I/O service eXeCution tIMe ..........cccooiiiiiiiiiiiiiieiee e 156
Data transfer compensation value for EI20S execution time ..........cccccceevnniiiiiiieeiieeeneennnn. 156
Interpolation value (Z) for the interrupt handling time ..., 157
YT Te (o0 o[ g IKST=T 1 1] g T PP O PO PPPRUPPR 169
Bus mode setting bits and fUNCLIONS .........oooiiiiiiiiiii e 170
Relationship between mode pins and Mode data ...........cccooviiiiiiiiiiiiiiie e 171
Functions of iINIVIAUAl POITS .........uuiiiiiiiieiie e e e e e e e e e 174
Registers and correSpONdiNg POIS .....c.oiiiiiiiiitiiiiiieeie e e e e ea e e e e e 175
POt O PINS ittt oot e e e oo e b e et e et e e e e e e e aa b e et e aaeereaaaaaeaaan 176
Port 0 pins and their corresponding register bitS ... 177
Port 0 register FUNCHIONS ... e e e e e e e e e e e e e e aas 178
StateS Of POt O PINS ...eeeeiiiiiiie ettt e e e e e et e e e e e e e e e e e s b b e e bbeeeeeeeeas 181
o ¢ 0 I o1 £ TSP UPRUPPR 182
Port 1 pins and their corresponding register bitS ... 183
Port 1 register FUNCHIONS ...t e e e e e e e e e e e e e e e ans 184
StateS Of POt L PINS ..eeeeeiiiiiiie ettt e e e e e e e e e e e e e e s aabb e e bt eeeeeeeeas 187
0 £ A2 o1 LSOO PP OO PUPPPRUPPR 188
Port 2 pins and their corresponding register bitS ...t 189
Port 2 register FUNCHIONS ...t e e e e e e e e e e e e e 190
States Of POt 2 PINS ...veeieiiiiiie ettt e e e e e e e e e s eab e b eeeeeeas 193
o] ARG o] 1 KPP PPPRURPR 194
Port 3 pins and their corresponding register bitS ...t 195
Port 3 register FUNCHIONS ... e e e e e e e e e e e e e e 196
StateS Of POt 3 PINS ...ttt e et e e e e e e e e e s ab et aeeeeeeeas 199
0 £ 0 o1 £SO PPPRUPPR 200
Port 4 pins and their corresponding register bitS ... 201
POrt 4 register FUNCHIONS ...t e e e e e e e e e e e e e e e 202
StateS Of POt 4 PINS ...ttt et e e e e e e e e e s bt et b eeeeeeeeas 205
o] AT o] 1 KPP PP PPRUPPR 206
Port 5 pins and their corresponding register bitS ... 207
POrt 5 register FUNCHIONS ...t e e e e e e e e e e 208

MB90560 series



Table 8.8-4 States Of POIT 5 PINS .oeiiiiiiiiiiiii i e ettt e e s e e e e s e s e seeaeeeeaeeeeeerene 211
Table 8.9-1 o B G I o] SR 212
Table 8.9-2 Port 6 pins and their corresponding register DItS ... 213
Table 8.9-3 o] G =T o 1Y (=] U1 od 1 o] o 214
Table 8.9-4 StateS Of POt B PINS .ottt e ettt e e et e e e e e e s e s bbb ebe e e e e e aeeaaeeeeaannnnnes 217
Table 9.1-1 Intervals for the timebase tIMET ... 222
Table 9.1-2 Clock cycle time supplied from the timebase timer ... 223
Table 9.3-1 Function description of each bit in the timebase timer control register (TBTC) ................... 227
Table 9.4-1 Timebase interrupts and EI20S ... 228
Table 9.5-1 Timebase timer counter clearing and oscillation stabilization wait intervals ........................ 231
Table 10.1-1 Intervals for the watchdog tIMEr ... 238
Table 10.3-1 Function description of each bit of the watchdog timer control register (WDTC) ................ 241
Table 11.1-1 16-bit reload timer operating MOUES .........uuiiiiiii e 248
Table 11.1-2 Intervals for the 16-bit reload tIMET .........oooiiiiiiiei e 249
Table 11.1-3 16-bit reload timer interrupts and EI20S ... 250
Table 11.3-1 16-bit reload tIMEN PINS .....iiiiiiiiieie et e e e e e e e e e e e s e bb e enbaeeeeeas 254
Table 11.4-1 Function description of each bit of the upper part of the timer control status register (TMCSRO,
TIMCSRL: H) ottt ettt e et e e e e e e bbbttt e e e e e e e e e s bbbt e e e e e e e aeeeaa s 257

Table 11.4-2 Function description of each bit of the