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Technical Summary

8-Bit Microcontrollers

Introduction

The MC68HC11A8, MC68HC11A1, and MC68HC11A0 high-performance microcontroller units
(MCUs) are based on the M68HC11 Family. These high speed, low power consumption chips
have multiplexed buses and a fully static design. The chips can operate at frequencies from 3
MHz to dc. The three MCUs are created from the same masks; the only differences are the value
stored in the CONFIG register, and whether or not the ROM or EEPROM is tested and
guaranteed.

For detailed information about specific characteristics of these MCUs, refer to the M68HC 11
Reference Manual, document number M68HC11 RM/AD.

Features

M68HC11 CPU

Power Saving STOP and WAIT Modes

8 KBytes ROM

512 Bytes of On-Chip EEPROM

256 Bytes of On-Chip RAM (All Saved During Standby)

16-Bit Timer System

— 3 Input Capture Channels

— 5 Output Compare Channels

8-Bit Pulse Accumulator

Real-Time Interrupt Circuit

Computer Operating Properly (COP) Watchdog System

Synchronous Serial Peripheral Interface (SPI)

Asynchronous Nonreturn to Zero (NRZ) Serial Communications Interface (SCI)

8-Channel, 8-Bit Analog-to-Digital (A/D) Converter

38 General-Purpose Input/Output (1/0) Pins

— 15 Bidirectional I/0O Pins

— 11 Input-Only Pins and 12 Output-Only Pins (Eight Output-Only Pins in 48-Pin Package)
Available in 48-Pin Dual In-Line Package (DIP) or 52-Pin Plastic Leaded Chip Carrier (PLCC)
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Freescale Semiconductor, Inc.

MC68HC11Ax Family Members

Device Number ROM EEPROM RAM CONFIG* Comments
MC68HC11A8 8K 512 256 $OF Family built around this device
MC68HC11A1 0 512 256 $0D ROM disabled
MC68HC11A0 0 0 256 $0C ROM and EEPROM disabled

*Value programmed at Motorola

Ordering Information
Package Temperature CONFIG Description MC Order Number
48-Pin Plastic DIP —40°to + 85°C $OF BUFFALO ROM MC68HC11A8P1
(P suffix) —40°10 + 85°C $0D No ROM MCB8HC11A1P
—40°to + 105°C $0D No ROM MC68HC11A1VP
—40°to + 125°C $oD No ROM MC68HC11AIMP
—40°to + 85°C $09 No ROM, COP On MC68HCP11A1P
—40°to + 105°C $09 No ROM, COP On MC68HCP11A1VP
—40°to + 125°C $09 No ROM, COP On MC68HCP11A1MP
—40°fo + 85°C $0C No ROM, No EEPROM | MC68HC11A0P
52-Pin PLCC —-40°to + 85°C $OF BUFFALO ROM MC68HC11A8FN1
(FN suffix) —40°to + 85°C $0D No ROM MC68HC11A1FN
—40°to + 105°C $0D No ROM MCG68HC11A1VFN
—40°to + 125°C $0D No ROM MC68HC11A1MFN
—40°to + 85°C $09 No ROM, COP On MC68HCP11A1FN
—40°to + 105°C $09 No ROM, COP On MC68HCP11A1VFN
—40°to + 125°C $09 No ROM, COP On MC68HCP11A1MFN
—40°to + 85°C $0C No ROM, No EEPROM | MC68HC11AOFN

MOTOROLA
2

For More Information On This Product,
Go to: www.freescale.com

MCE8HC11A0, A1, A8
MC68HC11A8TS/D



Freescale Semiconductor, Inc.
Table of Contents

131 ( oY 113 (7o) 4 TR N 1
FRALUIES ...ceveueeiiiereieeeeeitee ettt eeeeteaneseeenr e seeesasssestensssetsstanssassssesssssstsessssstensnssssnssssssssssssansnsssssennes 1
MCBE8HC11AX Family MEMDETS .......ccocoiicumieiiiiiiiiniie it s sasesrar e e s s s s sasssasseasee e s 2
Ordering INFOMMAION.........ccoieeueeieieiercetin e s s rar e e s aas s e e s s saassesannes 2
REGISIEN INAGX ......coiieeieiiiitiiitie ittt e ee e s as e e ae e e e e ba e e s s a s e e e se s an e 4
MCBEBHC11A8 BIOCK DIagram........cceeeeuiriiiiniiiniiieiiiiiiie et ssne s ssae s sas e e s sass e s sasnae e s s assnnsesannns 5
52-Pin PLCC Pin ASSIGNIMENES.........coiiiiiieiiiiiieieittieiitteinitte s sere e ssaressessssees e ssstaeessssssasss sesssssesssns 6
48-Pin DIP Pin ASSIGNMENES.......couiiiiiiriiieeeeieteteiinittire et ee e sesrereessssssesasssees s e se s resssseseesesssssensnnns 7
Operating Modes and MemOry Maps...........coceeiriuiiiiiiiiiieiiiiirie e s aae e s n s e e enne s 8
LY =T 1TV =T U 9
MC68HC11A8 Register and Control Bit ASSIGNMENES ..........ccccevcerririieiieiiicnninin e snes 10
Resets and INTEITUPES.......coccueiiieireeeeee ettt et e e s s st s e s s et e s s as e s s s sbnassonns 14
Electrically Erasable Programmable Read-Only Memory (EEPROM) ...........cccooiiiiiiiiiinciniiinnnccninnnen, 19
Parallel INPUYOULPUL.......cooit ettt s r e e es s s sasrsss et e e sees s sannns 21
Serial Communications INtEMACe (SCTI) ......ccueuririiireeritte et e recree e e e e ee s e s e raneeeeessesesaassnsnanseens 26
Serial Peripheral Interface (SPI)........ccccccviuiiiiiiiiniiiiiicrc s 33
Y 1T T 1 1T (O 37
PUISE ACCUMUIALON. .......eueieeiieierieeciiererreecr e e see e e ere e e e s mer e eetesses e s s b aa s bbb e eestessaeeesassnsnnnnnsaramaeenes 45
ANAIOG-10-Digital CONVEIET .........cooceieriieiiieitiee ittt saae e e snnesenes 48

MCSBHC11A0, A1, A8 MOTOROLA
MC68HC11A8TS/D 3

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.

Register Index

Register Address Page
PORTA .............. POMADAIA ....occnveeeeeiieee et e e e anene e $1000 ..cooeeiriiiene 22
PIOC ....ccovveennnnen Parallel FO Control...........cccceiieeineeenienereeie e $1002 ..o 22
PORTC .............. PO C DA .....c.covvereeirieererireeeeeeeerreeeseenr e e eenneee e ens $1003 ..o, 23
PORTB .............. PO B DALa .......ccevveeeiiieereeereeeeere ettt seneee e $1004 .......ceeeeenee 24
PORTCL ............ Port C LatChed..........ouveeieieeeeeeeeeeee e $1005 ..., 24
DDRC ................. Data Direction Registerfor Port C ...........cccoooeveineeeennn. $1007 ..o, 24
PORTD .............. PO D DAL ......ccvveeeeiineen et $1008 .....ceveveeeeen 24
DDRD ................. Data Direction Register for Port D .............ccccueervrnnennnnes $1009 ....coevennnnnennn 25, 34
PORTE .............. POt EDALA ....ccccvveeeeiieieeecereeeeneee e e ee e es e $100A ..., 25
CFORC .............. Timer Compare FOrce .........c.ccoeuveirieinieneccnnnenninianenn. $100B ... 39
OC1IM ................ Output Compare 1 Mask ...........cceecererueecnerecnenecnennnns $100C ..o 39
OC1D ....ccceeueueee. Output Compare 1 Data ..........ccceevveeeemeeenereineenieneenns $100D .....coeeevreneee 39
TCNT oo TIMEr COUNEET ......cceveieeeeieeeeeeeeecteee e e e snee e s snaeees $100E, $100F ........... 39
TIC1-TIC3 .......... Timer INput CapLUre ..........cocceerveieenienneeenieeeseeeseeeens $1010-$1015 ........... 40
TOC1-TOCS ...... Timer Output COMPAre .........ccccceeevveeerieeereineeecrseeneees $1016-$101F ........... 40
TCTLY .eeeeeee Timer Control 1 .....cooviiiiiimiiieeieiiin e $1020 ..ocveeeieieieinne. 41
TCTL2 ..ot TIMEr CoNtrol 2 .......oveeeiiiiee e $1021 . 41
TMSKT ...eieeee Timer Interrupt Mask 1 .......ccooeiiiiiiiiiiiiiiieeeeeee $1022 ..., 42
TFLGT .o Timer Interrupt FIag 1 ....eeveeviiin e, $1023 ..o, 42
TMSK2 ............... Timer Interrupt Mask 2 .......ocoeveeiiiiiiiiicceeeee $1024 .................. 42, 46
TFLG2 ................ Timer Interrupt FIag 2 ....oevvveeeiiiiiiiieiiieeeeteeeeceeee $1025 ....cevnennn. 43, 46
PACTL ....ccceeu.ee. Pulse Accumulator Control ...........cceeeevreveeieeerereneeeenens $1026 ............ 25, 44, 47
PACNT ............... Pulse Accumulator Counter ............cccceeveeeineerirecneenninns $1027 ..o, 47
SPCR .......ccce... Serial Peripheral Control Register.............cccoooeivnrnnnnnne. $1028 ... 34
SPSR .....ccocueeene Serial Peripheral Status Register .............ccccccviinuninenes $1029 ..., 35
SPDR ....cccoeueenee. SPIData REQISter ........ccceeeeiiiereerieeerieee et eeneee e $102A .. 36
BAUD ................. Baud Rate .........ccoveiniiiiieiie e $102B ..o 28
SCCR1 ..........c.... SCl Control Register 1 .........coooevvieeiiiiiiiieeneen e $102C ... 30
SCCR2 ............... SCI Control Register 2 ..........ccccccueeererecieieereeeiecenenes $102D ..o 30
SCSR ....cccoeueeee. SCi Status Register .........cccccoevervmeniiicieiieienncccnenenes $102E ....ceeveiieennne 31
SCDR ....cccovuuee. SCl Data RegiSter........cccueeeereerrieirieiieeeecceecineeeene $102F ..o 32
ADCTL ............... A/D Control/Status ..........ccccccerreimiieinicciieenieie e $1030 ..o 50
ADR1-ADR4 ...... A/D RESURS ..ottt $1031-$1034 ........... 51
OPTION ............. System Configuration Options ............cccccevvecnernencecenn, $1039 ...cccceeeeennnn. 16, 51
COPRST ............ Arm/Reset COP Timer CirCuitry ...........ccccccceeriecinnnnenes $103A .. 16
PPROG .............. EEPROM Programming Control .............ccccocveeeernenennne $103B ..o 19
HPRIO ................ Highest Priority I-Bit Interrupt and Miscellaneous ........... $103C ..o 12, 17
INIT eeeveeeeeenenes RAM and /O Mapping ......ccceeveererereenreneieeneeneereenenenes $103D .o 12
TESTT .ceveeeennen. Factory Test .....c.ccvemiiiiiieeie e $103E ....ooeveieeeeieene 13
CONFIG .............. COP, ROM, EEPROM Enables ..........cccceveuereeneeeeenennne $103F ............ 13, 18, 20

MOTOROLA MC68HC11A0, A1, A8
4 MCG68HC11A8TS/D

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.
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52-Pin PLCC Pin Assignments
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\/
PA7/PAIOCT ] 1 4 flvpp
PA6/0C2/0C1 [} 2 47 1 PD5/SS
PAS/0C3/0C1 [} 3 46 [1 PD4/SCK
PA4/OC4/OCT [ 4 45 [1 PD3MOSI
PA3/0C5/0C1 [] 5 44 I Po2MISO
PA2IC1 ] 6 43 [ PD1TXD
PAINC2 [} 7 42 [1 PDORXD
PAOAC3 [ 8 41 piRQ
PB7/A15 [] 9 40 1 XIRQ
PB6/A14 [ 10 39 [ RESET
PBS/A13 [ 11 38 [1 pc7A7IO7
PB4/A12 [] 12 37 [1 PCe/A6/D6
PB3/A11 [} 13 36 [ PC5/AS/DS
PB2A10 ] 14 35 [1 PC4/Ad4/D4
PB1/A9 [] 15 34 [1 PC3/A3D3
PBO/A8 [] 16 33 [1 Pc2A2D2
PEO/ANO ] 17 32 1 pci/a1m1
PE1/AN1 1] 18 31 [1 PCO/AO/DO
PE2AN2 ] 19 30 [ XTAL
PE3/AN3 ] 20 29 [1 EXTAL
VR 21 28 [1 STRB/RW
Ve I 22 27 IE
Vgs 1 28 26 [1 STRA/AS
MODB [ 24 25 [1 MODALIR

48-Pin DIP Pin Assignments
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Operating Modes and Memory Maps

In single-chip operating mode, the MC68HC11A8 is a monolithic microcontroller without external
address or data buses.

In expanded multiplexed operating mode, the MCU can access a 64 Kbyte address space. The
space includes the same on-chip memory addresses used for single-chip mode plus external
peripheral and memory devices. The expansion bus is made up of ports B and C and control
signals AS and R/W. The address, R/W, and AS signals are active and valid for all bus cycles
including accesses to internal memory locations. The following figure illustrates a recommended
method of demultiplexing low-order addresses from data at port C.

s
F
PB7 A15
PB6 At4
PBS A13
PB4 A12
PB3 Al
PB2 A10
PB1 A9
PBO A8
PC7 D1 ot b—aA7
PCS ' D2 Q2 A6
PC5 * D3 a3 b—as
PC4 ¢ Dé & 4f——nm
PC3 D5 T O5f—A
PC2 LS D6 % s —A2
PC1 * o7 & arf—Aat
pPCo |—¢ D8 a8 b——nmo
AS LE OF O——_—_I_
o Do) =
E
¢ MCBBHC11A8 D7
J D6
D5
D4
D3
D2
D1
DO

Address/Data Demultiplexing

Special bootstrap mode allows special purpose programs to be entered into internal RAM. The
bootloader program uses the SCI to read a 256-byte program into on-chip RAM at $0000 through
$00FF. After receiving the character for address $00FF, control passes to the loaded program at
$0000.

Special test mode is used primarily for factory testing.

MOTOROLA MC68HC11A0, A1, A8
8 MC68HC11A8TS/D
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Memory Maps

Memory locations are the same for expanded multiplexed and single-chip modes. The on-board
256-byte RAM is initially located at $0000 after reset. The 64-byte register block originates at
$1000 after reset. RAM and/or the register block can be placed at any other 4K boundary ($x000)
after reset by writing an appropriate value to the INIT register. The 512-byte EEPROM is located at
$B600 through $B7FF after reset if it is enabled. The 8 Kbyte ROM is located at $£000 through
$FFFF if it is enabled.

Hardware priority is built into the memory remapping. Registers have priority over RAM, and RAM
has priority over ROM. The higher priority resource covers the lower, making the underlying
locations inaccessible.

In special bootstrap mode, a bootloader ROM is enabled at locations $BF40 through $BFFF.

In special test and special bootstrap modes, reset and interrupt vectors are located at $BFC0O
through $BFFF.

$oo gz P B W 0000 | ZOBVIERM
pbr E* ore | ¥ PAGE BY THE N REGISTER)
y
W ez Vi Wr) Wiz 1000 | 64 BYTE REGISTER BLOCK
(CAN BE REMAPPED TO ANY
\ 4K PAGE BY THE INIT REGISTER)
109F
EXT EXT
l l / B600 | 512 BYTE EEPROM
$B600
o Ereze Vo] e B7FF
T i =
7 EXT
e | ] -1 B BFFF | Vecrons |
l ¢ _/_ E000 | 8K ROM
Y. 7. '//// 7 FFCO | NORMAL
INTERRUPT
4 4 / / / VECTORS
SFFFF [ % 7 K FFFF

SINGLE EXPANDED SPECIAL SPECIAL
CHIP MUX BOOTSTRAP TEST

Memory Map
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MC68HC11A8 Register and Control Bit Assignments (1 of 2)

Freescale Semiconductor, Inc.

(The register block can be remapped to any 4K boundary.)

Bit 7 6 5 4 3 2 1 Bit 0
$1000 | PA7 | PA6 | PAs | PA4 | PA3 | PA2 | PA1 | PA0 |PORTA
$1001 | | | | ] | | | | Reserved
$1002 | STAF | sTAl [ cwom | HNDs | oIN | PLs | EGA | INVB |PiOC
$1003 | pc7 | pce | Pos | Pc4a | Pc3 | Pc2 | Pct | Pco | PORTC
$1004 [ PB7 | PB6 | PBs | PB4 | PB3 | PB2 | PB1 | PBO |PORTB
$1005 [ PcL7 | Pos | Pos | Poa | PoLa | Pcl2 | PCL1 | PCLO | PORTCL
$1006 l | I | I | | | | Reserved
$1007 | pbc7 | ppbce | pbcs | pbc4 | Dbcs | DDC2 | DDC1 | DDCO | DDRC
$1008 | o | o | pps | P4 | Pp3 | PD2 | PD1 | PDO |PORTD
$10090 [ o | o | ppops | ppop4 | DDD3 | DDD2 | DDD1 | DDDO | DDRD
$100A | PE7 | PE6 | PEs | PE4 | PE3 | PE2 | PE1 | PE0O |PORTE
$100B | Foc1 | Foca | Foca | Foca | Focs | o | o | o |CFORC
$100c [ ociM7 [ ociMe [ ociMs [ ociMa [ociMs| o | o | o |ocim
$100D | oc1D7 | ociDe | ocips | ociba | octD3| o | o [ o |ociD
$100E | Bit15 | 14 13 12 11 10 9 Bit8 | TCNT (High)
$100F | Bit7 6 5 4 3 2 1 Bit0 | TCNT (Low)
$1010 | Bit15 | 14 13 12 11 10 9 Bit8 | TIC1 (High)
$1011 | Bit7 6 5 4 3 2 1 Bit0 | TIC1 (Low)
$1012 | Bit15 | 14 13 12 11 10 9 Bit8 | TIC2 (High)
$1013 | Bit7 6 5 4 3 2 1 Bit0 | TIC2 (Low)
$1014 | Bit15 | 14 13 12 11 10 9 Bit8 | TIC3 (High)
$1015 | Bit7 6 5 4 3 2 1 Bit0 | TIC3 (Low)
$1016 | Bit1s | 14 13 12 11 10 9 Bit8 | TOC1(High)
$1017 | Bit7 6 5 4 3 2 1 Bit0 | TOC1 (Low)
$1018 [ Bit15 | 14 13 12 11 10 9 Bit8 | TOC2 (High)
$1019 | Bit7 6 5 4 3 2 1 Bit0 | TOC2 (Low)
$101A | Bit15 | 14 13 12 11 10 9 Bit8 | TOC3 (High)
$101B | Bit7 6 5 4 3 2 1 Bit0 | TOC3 (Low)
$101C | Bit1s | 14 13 12 11 10 9 Bit8 | TOC4 (High)
$101D | Bit7 6 5 4 3 2 1 Bit0 | TOC4 (Low)
$101E | Bit15 | 14 13 12 11 10 9 Bit8 | TOCS (High)
$101F | Bit7 6 5 4 3 2 1 Bit0 | TOCS (Low)

MOTOROLA
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MC68HC11A8 Register and Control Bit Assignments (2 of 2)

Bit 7 6 5 4 3 2 1 Bit0
$1020 | oM2 | o2 | o3 | o3 | om4 | o4 | oms | ois |TCTL

$1021 | o | o | EDGIB | EDGIA | EDG2B | EDG2A | EDG3B | EDG3A | TCTL2
$1022 | octl | oc2l | ocal | oc4l | ocsi | ic1l | ic2t | ic3al | TMsKi
$1023 | OCIF | OC2F | OC3F | ocaF | OcsF | ICIF | ICoF | Ic3F | TFLG1
$1024 | 1Ol | RN |[PAOVI| PAl | o | o | PRt | PRo |Tmske
$1025 | TOF | RF [PAOVF| PAF [ o | o | o | o |TRG2
$1026 | DDRA7 | PAEN [ PAMOD | PEDGE| o | o | RWR1 | RRo |PACTL
$1027 | Btz | 6 | s | a4 | 3 | 2 | 1 | Bto |PAcCNT
$1028 | SPIE | SPE | DWOM | MSTR | CPOL | CPHA | SPRi | SPRo |SPCR
$1020 | sPIF [weoL | o [ MooF| o | o | o | o |spsm
$102o | Bt7 | 6 | 5 | 4 | 3 | 2 | 1 | Bto |sPoR
$102B | TCLR | o | scP1 | scPo | RckB | scr2 | scRi | scRo |BAUD
stoc| R8 | 1 [ o | M |[wae| o | o | o ]scecm
$1020 | TE | TcE | RE | we | T | RE | RWU | SBK |sccre
$102e | RE | Tc | RORF | DLE | oR | W | FE | o |scsm
$102F | R7T7 | Reme | Rss | R4ma | R3M3 | Rem2 | R1T1 | Romo | SCDR
$1030 | ccF | o [ scaN [ Mt | o | cc | cB | cA |Apcm
$1031 | Btz | 6 | 5 | 4 | 3 | 2 | 1 | Bto |ADRI
$1032 | Bt7 | 6 | s | 4 | 3 | 2 | 1 | Bto |ADR
$103 | Btz | 6 | s | 4 | 3 | 2 | 1 | Bto |ADRS
$1034 | Bt7 | 6 | s | a4 | 3 | 2 | 1 | Bto |ADR4
$1035 | | | | | | | | | Reserved
$1038 I | | I I I | | ]Reserved
$1039 | ADPU | CSEL | IRGE | DY | cME | o | cRi | cro |oPTioN
$103A | Bt7 | 6 | 5 | 4 | 3 | 2 | 1 | Bto |copmsT
$1038 | obD | EVEN | o | BYTE | ROW | ERASE | EELAT | EEPGM | PPROG
$103C | RBOOT | SMOD | MDA | IRV | PsSEL3 | PSEL2 | PSEL1 | PSELo | HPRIO
$1030 | RAM3 | RAM2 | RAM1 | RAMo | REG3 | REG2 | REGI | REGo |INIT
$103E | TLOP | o | OccR | cBYP | DISR | FcM | FcoP | TcoN | TEST
$103F [ o | o | o | o | NOSEC|NOcoP|ROMON| EEON | CONFiG
|
MC68HC11A0, A1, A8 MOTOROLA
MC68HC11A8TS/D 1l
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HPRIO — Highest Priority I-Bit Interrupt and Miscellaneous $103C
Bit 7 6 5 4 3 2 1 Bit 0
| RBoOT | smob | MDA | IRV | PSEL3 | PSEL2 | PSEL1 | PSELO |
RESET:  — - - — 0 1 0 1

RBOOT, SMOD, and MDA reset depend on conditions at reset and can only be written in special
modes (SMOD = 1).

RBOOT — Read Bootstrap ROM
0 = Bootloader ROM disabled and not in map
1 = Bootloader ROM enabled and in map at $BF40-$BFFF

SMOD — Special Mode Select

MDA — Mode Select A

Inputs Latched at Reset
MODB MODA Mode RBOOT SMOD MDA
1 0 Single Chip 0 0 0
1 1 Expanded Multiplexed 0 0 1
0 0 Special Bootstrap 1 1 0
0 1 Special Test 0 1 1
IRV — Internal Read Visibility
0 = No internal read visibility on external bus
1 = Data from internal reads is driven out through the external data bus
PSEL3-PSELO — Priority Select Bits 3 through 0
Refer to Resets and interrupts.
INIT — RAM and I/0 Mapping $103D
Bit7 6 5 4 3 2 1 Bit 0
| RaM3 | RAM2 | RAMI | RAMO | REG3 | REG2 | REG1 | REGO |
RESET: 0 0 0 0 0 0 0 1

RAM3-RAMO — 256-Byte Internal RAM Map Position
RAMB3-RAMO determine the upper four bits of the RAM address, positioning RAM at the selected 4K
boundary.

REG3-REGO — 64-Byte Register Block Map Position
REG3-REGO determine the upper four bits of the register address, positioning registers at the
selected 4K boundary. Register can be written only once in the first 64 cycles out of reset in normal
modes, or any time in special modes. Refer to Operating Modes and Memory Maps for
additional information.

L
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TEST1 — Factory Test $103E
Bit 7 6 5 4 3 2 1 Bit 0
| moP | o | occR | cByP | DISR | Fom | FcoP | TcoN
RESET: 0 0 0 0 — 0 0 0
Test Modes Only

TILOP — Test lllegal Opcode
OCCR — Output Condition Code Register to Timer Port
CBYP — Timer Divider Chain Bypass

DISR — Disable Resets from COP and Clock Monitor
DISR is forced to one out of reset in special test and bootstrap modes.

FCM — Force Clock Monitor Failure
FCOP — Force COP Watchdog Failure

TCON — Test Configuration Register

CONFIG — COP, ROM, EEPROM Enables $103F
Bit 7 6 5 4 3 2 1 Bit 0
[ o ] o | o | o [NOSEC|NOCOP|ROMON| EEON |
RESET: 0 0 0 0 — - - -
Note

The bits of this register are implemented with EEPROM cells. Programming and
erasing follow normal EEPROM procedures. The erased state of CONFIG is $0F.
A new value is not readable until after a subsequent reset sequence. CONFIG
can only be programmed or erased in special modes.

NOSEC — EEPROM Security Disable
Refer to Electrically Erasable Programmable Read-Only Memory (EEPROM).

NOCOP — COP System Disable
Refer to Resets and Interrupts.

ROMON — ROM Enable
In single-chip mode, ROMON is forced to one out of reset.
0 = 8K ROM removed from the memory map
1 = 8K ROM present in the memory map

EEON — EEPROM Enable
0 = EEPROM is removed from the memory map
1 = EEPROM is present in the memory map

MC68HC11A0, A1, A8 MOTOROLA
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The MC68HC11A8 has 3 reset vectors and 18 interrupt vectors. The reset vectors are as follows:

o RESET, or Power-On
e COP Clock Monitor Fail
e COP Failure

The 8 interrupt vectors service 23 interrupt sources (3 non-maskable, 20 maskable). The 3 non-
maskable interrupt vectors are as follows:

« lilegal Opcode Trap
¢ Software Interrupt

¢ XIRQ Pin (Pseudo Non-Maskable Interrupt)

The 20 maskable interrupt sources are subject to masking by a global interrupt mask, the | bit in
the condition code register (CCR). In addition to the global I bit, all of these sources except the
external interrupt (IRQ) pin are controlied by local enable bits in control registers. Most interrupt
sources in the M68BHC11 have separate interrupt vectors. For this reason, there is usually no
need for software to poll control registers to determine the cause of an interrupt. The maskable
interrupt sources respond to a fixed priority relationship, except that any one source can be
dynamically elevated to the highest priority position of any maskable source. Refer to the table of
interrupt and reset vector assignments.

On-chip peripheral systems generate maskable interrupts that are recognized only if the | bit in the
CCRis clear. Maskable interrupts are prioritized according to a default arrangement, but any one
source can be elevated to the highest maskable priority position by the HPRIO register. The
HPRIO register can be written at any time, provided the | bit in the CCR is set.

For some interrupt sources, such as the parallel I/O and SCl interrupts, the flags are automatically
cleared during the course of responding to the interrupt requests. For example, the RDRF flag in
the SCI system is cleared by the automatic clearing mechanism, which consists of a read of the SCI
status register while RDRF is set, followed by a read of the SCI data register. The normal response
to an RDRF interrupt request is to read the SCI status register to check for receive errors, then to
read the received data from the SCI data register. These two steps satisfy the automatic clearing
mechanism without requiring any special instructions.

The real-time interrupt (RTI) function generates hardware interrupts at a fixed periodic rate. These
hardware interrupts provide a time reference signal for routines that measure real time. The
routine notes the number of times a particular interrupt has occurred and multiplies that number by
the predetermined subroutine execution time.

There are four RTI signal rates available in the MC68HC11A8. The MCU oscillator frequency and
the value of two software-accessible control bits, RTR1 and RTRO, in the pulse accumulator
control register (PACTL) determine these signal rates. Refer to Main Timer for more information
about PACTL.

|
MOTOROLA MC68HC11A0, A1, A8
14 MC68HC11A8TS/D

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.

Interrupt and Reset Vector Assignments

Vector Address Interrupt Source CC Register Local
Mask Mask
FFCO, C1 —FFD4,D5 | Reserved — —
FFD6, D7 SCI Serial System | Bit
o SCI Transmit Complete TCIE
¢ SCI Transmit Data Register Empty TIE
¢ SCl Idle Line Detect ILIE
¢ SCI Receiver Overrun RIE
¢ SCl Receive Data Register Full RIE
FFD8, D9 SPI Serial Transfer Complete I Bit SPIE
FFDA, DB Pulse Accumulator Input Edge | Bit PAII
FFDC, DD Pulse Accumulator Overflow | Bit PAOVI
FFDE, DF Timer Overflow | Bit TOI
FFEO, E1 Timer Input Capture 4/Output Compare 5 | Bit 1405l
FFES, E2 Timer Output Compare 4 | Bit OcC4l
FFE4, E5 Timer Output Compare 3 | Bit oca3l
FFES, E7 Timer Output Compare 2 | Bit oc2l
FFES, E9 Timer Output Compare 1 | Bit OocCil
FFEA, EB Timer Input Capture 3 | Bit IC3
FFEC, ED Timer Input Capture 2 | Bit IC21
FFEE, EF Timer Input Capture 1 | Bit IC11
FFFO, F1 Real-Time Interrupt | Bit RTII
FFF2, F3 Parallel I/O Handshake 1 Bit STAI
IRQ (External Pin) None
FFF4, F5 XIRQ Pin X Bit None
FFF6, F7 Software Interrupt None None
FFF8, F9 llegal Opcode Trap None None
FFFA, FB COP Failure None NOCOP
FFFC,FD COP Clock Monitor Fail None CME
FFFE, FF RESET None None
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OPTION — System Configuration Options $1039
Bit7 6 5 4 3 2 1 Bit0
[ ADPU | csEL | imaE* | Dy | oME [ o [ cmri* | cRo* |
RESET: 0 0 0 1 0 0 0 0

*Can be written only once in first 64 cycles out of reset in normal modes, or any time in special modes.

ADPU — A/D Converter Power-up
Refer to Analog-to-Digital Converter.

CSEL — Clock Select
Refer to Analog-to-Digital Converter.

IRQE — IRQ Select Edge-Sensitive Only
0 = Low logic level recognition
1 = Falling edge recognition

DLY — Enable Oscillator Start-Up Delay on Exit from STOP
0 = No stabilization delay on exit from STOP
1 = Stabilization delay enabled on exit from STOP

CME — Clock Monitor Enable
0 = Clock monitor disabled; slow clocks can be used
1 = Slow or stopped clocks cause clock failure reset

CR1, CRO — COP Timer Rate Select

Divide XTAL = 4.0 Mhz XTAL = 8.0 MHz XTAL = 12.0 MHz
E/215 Timeout Timeout Timeout
CR [1:0] By -0/+32.8 ms -0/+16.4 ms -0/+10.9 ms
00 1 32.768 ms 16.384 ms 10.923 ms
01 4 131.072 ms 65.536 ms 43.691 ms
10 16 524.288 ms 262.140 ms 174.76 ms
11 64 2.097 sec 1.049 sec 699.05 ms
E= 1.0 MHz 2.0 MHz 3.0 MHz
COPRST — Arm/Reset COP Timer Circuitry $103A
Bit 7 6 5 4 3 2 1 Bit 0
L7 [ e | s | 4« | 38 | 2 | 1+ | o
RESET: 0 0 0 0 0 0 0 0

Write $55 to COPRST to arm COP watchdog clearing mechanism. Write $AA to COPRST to reset
COP watchdog.
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HPRIO — Highest Priority I-Bit Interrupt and Miscellaneous $103C
Bit 7 6 5 4 3 2 1 Bit 0
| RBooT | smMoD | MDA | IRV | PsEL3 | PSEL2 | PSEL1 | PSELo
RESET:  — — — — 0 1 0 1

RBOOT — Read Bootstrap ROM Bits 7-4
Refer to Operating Modes and Memory Maps.

SMOD — Special Mode Select
Refer to Operating Modes and Memory Maps.

MDA — Mode Select A
Refer to Operating Modes and Memory Maps.

IRV — Internal Read Visibility
Refer to Operating Modes and Memory Maps.

PSEL3-PSELO — Priority Select Bits 3 through 0
Writable only while the | bit in the CCR is set (interrupts disabled). These bits select one interrupt
source to be elevated above all other I-bit related sources.

PSEL [3:0] interrupt Source Promoted
0000 Timer Overflow
0001 Pulse Accumulator Overflow
0010 Pulse Accumulator Input Edge

0011 SPI Serial Transfer Complete
0100 SCI Serial System

0101 Reserved (Default to IRQ)
0110 IRQ (External Pin or Parallel /0)
0111 Real-Time Interrupt

1000 Timer Input Capture 1
1001 Timer Input Capture 2

1010 Timer Input Capture 3

1011 Timer Output Compare 1
1100 Timer Output Compare 2
1101 Timer Output Compare 3
1110 Timer Output Compare 4
1111 Timer Output Compare §

_________________________________________________________________________________________|
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CONFIG — COP, ROM, EEPROM Enables $103F
Bit 7 6 5 4 3 2 1 Bit 0
| o | o | o | o [Nosec|Nocop|ROMON| EEON |
RESET: 0 0 0 0 — — — —
NOTE

The bits of this register are implemented with EEPROM cells. Programming and
erasing follow normal EEPROM procedures. The erased state of CONFIG is $0F.
A new value is not readable until after a subsequent reset sequence. CONFIG
can only be programmed or erased in special modes.

NOSEC — EEPROM Security Disable
Refer to Electrically Erasable Programmable Read-Only Memory (EEPROM).

NOCOP — COP system disable
0 = COP enabled (forces reset on timeout)
1 = COP disabled (does not force reset on timeout)

ROMON — ROM Enable
Refer to Operating Modes and Memory Maps.

EEON — EEPROM Enable
Refer to Operating Modes and Memory Maps.
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Electrically Erasable Programmable Read-Only Memory (EEPROM)

The 512 bytes of EEPROM in the MC68HC11A8 are located at $8600 through $B7FF. The
EEON bit in CONFIG controls the presence or absence of the EEPROM in the memory map.
When EEON = 1 (erased state), the EEPROM is enabled. When EEON = 0, the EEPROM is
disabled and out of the memory map. EEON is reset to the value last programmed into CONFIG.
An on-chip charge pump develops the high voltage required for programming and erasing. When
the E clock is less than 1 MHz, select an internal clock. This drives the EEPROM charge pump by
writing a one to the CSEL bit in the OPTION register.

The PPROG register controls the programming and erasing of the EEPROM. To erase the
EEPROM, complete the following steps using the PPROG register:

1. Write to PPROG with the ERASE, EELAT, and appropriate BYTE and ROW bits set.

2. Write to the appropriate EEPROM address with any data. Row erase only requires a write
to any location in the row. Bulk erase is accomplished by writing to any location in the
amay.

3. Write to PPROG with ERASE, EELAT, EEPGM, and the appropriate BYTE and ROW bits
set.

4. Delay for 10 ms or more, as appropriate.

5. Clear the EEPGM bit in PPROG to turn off the high voltage.

Clear the PPROG register to reconfigure the EEPROM address and data buses for normal

operation.

o

To program the EEPROM, complete the following steps using the PPROG register:

Write to PPROG with the EELAT bit set.

Write data to the desired address.

Write to PPROG with the EELAT and EEPGM bits set.

Delay for 10 ms or more, as appropriate.

Clear the EEPGM bit in PPROG to tumn off the high voltage.

Clear the PPROG register to reconfigure the EEPROM address and data buses for normal
operation.

o0k wn =

PPROG — EEPROM Programming Control $103B
Bit 7 6 5 4 3 2 1 Bit 0
[ ooo [ EveN | o | BYTE | ROW | ERASE | EELAT | EEPGM |
RESET: 0 0 0 0 0 0 0 0

ODD — Program Odd Rows in Half of EEPROM (TEST)
EVEN — Program Even Rows in Half of EEPROM (TEST)

BYTE — Byte/Other EEPROM Erase Mode
The BYTE bit overrides the ROW bit.
0 = Row or bulk erase mode is used
1 = Erase only one byte of EEPROM

ROW — Row/All EEPROM Erase Mode
The ROW bit is only valid when BYTE = 0.
0 = All 512 bytes of EEPROM are erased
1 = Erase only one 16-byte row of EEPROM
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BYTE ROW Action
0 0 Bulk Erase (All 512 Bytes)
0 1 Row Erase (16 Bytes)
1 0 Byte Erase
1 1 Byte Erase

ERASE — Erase/Normal Control for EEPROM
0 = Normal read or program mode
1 = Erase mode

EELAT — EEPROM Latch Control
0 = EEPROM address and data bus configured for normal reads
1 = EEPROM address and data bus configured for programming or erasing

EEPGM — EEPROM Program Command
0 = Programming or erase voltage switched off to EEPROM array
1 = Programming or erase voltage switched on to EEP