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TECHNICAL DATA .
M68HC11 KA Series
Technical Summary

8-Bit Microcontrolier

The MC68HC11KA4 family of microcontrollers are enhanced derivatives of the MC68HGC11F1

and, as shown in the block diagram, include many additional features. The MC68HC11KAD,

MCE8HC11KA1, MCBBHCT11KA3, MC68HC11KA4, MC68HC711KA4, MCBSHC11KA2, and
MC88HC711KA2 comprise the family. These MCUs, with a nonmultiplexed expanded bus, are
characterized by high speed and low power consumptlon The fully static design allows operation
at frequencies from 4 MHz to dc. :

This technical summary contains information concerning standard, custom-ROM, and extended-
voltage devices. Standard devices are those with disabled ROM (MCB8HC11KA1), disabled
EEPROM (MC88BHC11KA0), and EPROM replacing ROM (MC68HC711KA4). The
MCB8HC11KA2 and MC68HC711KA2 contain 32 Kbytes of ROM/EPROM instead of 24 Kbytes.
Custom-ROM devices have a ROM array that is programmed at the factory to customer
specifications. Extended-voltage devices are guaranteed to operate over a much greater voltage
range (3.0 Vdc to 5.5 Vdc) at lower frequencies than the standard devices. Refer to the ordering
information on the following pages.

In this summary, ROM/EPROM refers to ROM for ROM-based devices and refers to EPROM for
EPROM-based devices.

Features

* M68HC11 Central Processing Unit (CPU)
* Power Saving STOP and WAIT Modes
*+ 768 Byles RAM in MC68HC11KA4, 1024 Bytes RAM in MC68HC11KA2 (Saved During Standby)
*+ 640 Bytes Electrically Erasable Programmable ROM (EEPROM)
* 24 Kbytes ROM/EPRCM, 32 Kbytes ROM/EPRCM in MCB88HC11KA2
*  PROG Mode Allows Use of Standard EPROM Programmer (27256 Footprint)
» Nonmuitiplexed Address and Data Buses
+ Enhanced 16-Bit Timer with Four-Stage Programmable Prescaler
-— Three Input Capture (IC) Channels
— Four Qutput Compare (OC) Channels
— One Additional Channel, Selectable as Fourth IC or Fifth OC
= 8-Bit Pulse Accumulator
+ Four 8-Bit or Two 16-Bit Pulse-Width Modulation (PWM) Timer Channels
*  Real-Time Interrupt Circuit
+ Computer Operating Properly (COP) Watchdog
« Enhanced Asynchronous Nonreturn to Zero (NRZ) Serial Communications Interface (SCI)
» Enhanced Synchronous Serial Peripheral Interface (SP1)
+ Eight-Channel 8-Bit Analog-to-Digital (A/D) Converter (Four Channels on 64-Pin Version)
+ Seven Bidirectional Input/Output (I/0) Ports (43 Pins)
* One Fixed Input-Only Port (8 Pins, 4 Pins on 64-Pin Version)
* Available in 68-Pin Plastic Leaded Chip Carrier (Custom ROM/OTPROM), 68-Pin Windowed
Ceramic Leaded Chip Carrier (EPROM}), or 64-Pin Quad Flat Pack (Custom ROM/OTPROM)
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Standard Device Ordering Information (1 of 3)

Package Temperatura [CONFIG Descriptlon Frequency | MC Order Number
88-Pin Plastic | —-40°t0+85°C $DF BUFFALO RCOM 4 MHz MCB8HC11KA4BCFN4
Leaded Chip -40°t0+ 85°C $DD No ROM 2 MHz MCE8HC11KA1CFN2
Carrier 3 MHz MCGE8HC11KA1CFNG

4 MHz MGCEBHC11KATCFN4
-40°t0 + 105° C $DD No ROM | 2MHz MCB8HC11KATVFN2

3 MHz MCB8HC11KATVFN3
4 MHz MCBBHCT1KATVFN4
—-40°to +125°C $0D No ROM 2 MHz MCB8HC11KATMFN2
3MHz MCEBHC11KATMFN3
4 MHz MCE8HC11KATMFN4
-40°t0+85°C $DC No ROM, No EEPROM 2MHz MCE8HC11KACCFN2
3 MHz MCB8HC11KACCFN3
4 MHz MCE8HC11KAOCFN4
-40°t0 +105° C $DC No ROM, No EEPROM 2 MHz MCE8HC11KAOVFN2
3 MHz MC88HC11KAOVFNS
4 MHz MCB8HC11KACVFN4
~40°to+126°C $DC No ROM, No EEPROM 2 MHz MCE8HC11KAOMFNZ
3 MHz MC88HC11KAOMFN3
4 MHz MCE8HC11KAOMFN4A
~40°t0+ 85°C $DF 24 Kbytes OTPROM 2MHz MCBEHC711KA4ACFN2
3 MHz MCE8HC711KA4CEN3
4 MHz MCBBHC711KA4CFN4 |
-40°10 + 105° C $DF 24 Kbytes OTPROM 2 MHz MCEBHC711KA4VFN2
3 MHz MCE8HC711KA4VFN3
4 MHz MC88HC711KA4VFN4
-40°to +125°C $DF 24 Kbytes OTPROM 2 MHz MC6BHC711KA4MFN2
3 MHz MCEEHC711KA4MFN3
4 MHz MCEEHC711KAAMFNA
~40°10+85°C $DF 32 Kbytes OTPROM 2 MHz MCEBHC711KA2CFN2
3 MHz MCE8HC711KA2CFN3
4 MHz MCB8HC711KA2CFN4
~40°t0+105° C $DF 32 Kbytes OTPROM 2MHz MCBBHC711KA2VEN2
3 MHz MCE8HC711KAZVFN3
4 MHz MCE8HC711KA2VFN4
-40°t0 +125°C $DF 32 Kbytes OTPROM 2 MHz MCE8HC711KAZMFN2
3 MHz MCB8HC711KA2MFN3
4 MHz MCE8HC711KA2MFN4

—
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Standard Device Ordering Information (2 of 3)

Package Temperature [CONFIG Description Frequency | MC Order Number
64-Pin Quad —-40°t0 + 85°C $DF BUFFALO ROM 4 MHz MC68HC11KA4BCFU4
Flat Pack —~40°to + 85°C $DF 24 Kbytes OTPROM 2 MHz MCB8HC711KA4CFU2

3MHz | MCBBHGC711KA4CFU3
4MHz | MCBBHCT711KA4CFU4
—4°10+105°C | $OF 24 Kbytes OTPROM 2MHz | MCBBHC711KA4VFU2
3MHz | MCBBHC711KA4VFU3
4MHz | MCBBHC711KA4VFU4
—40°t0+125°C | $DF 24 Kbytes OTPROM 2MHz | MCBBHC711KA4MFU2
3MHz | MGB8HC711KA4MFU2
4MHz | MCBBHC711KAIMFU4
—40°10+85°C | SDF 32 Kbytes OTPROM 2MHz | MCBBHC711KA2CFU2
3MHz | MCB8HC711KA2CFU3
4MHz | MCBBHCT11KA2CFU4
-40°t0+105°G | $DF 32 Kbytes OTPROM 2MHz | MCB8HC711KA2VFU2
3MHz | MCB8HCT711KA2VFU3
4MHz | MCBBHC711KA2VFU4
—40°10+125°C | $DF 32 Kbytes OTPROM 2MHz | MC6SHCT11KAZMFU2
IMHz | MCBSHCT11KAZMFU3
. 4MHz | MCBBHG711KA2MFU4
—40°t0+85°C | $DD No ROM 2MHz | MCBBHC11KAICFU2

3MHz | MC6BHC11KA1CFU3

4 MHz——MEBBHEHKATERY4A—| -

-40°t0+105°C $DD No ROM 2 MHz MC8BHC11KATVFU2
3 MHz MCB8HC11KATVFU3
4 MHz MCEBHC11KA1VFU4
—40°to+85°C $DC No ROM, No EEPRCOM 2MHz MC88HC11KAOCFU2
3 MHz MCE8HC11KAOCFUS
4 MHz MC88HC11KAOCFU4
-40°t0 +105°C $DC No ROM, No EEPROM 2 MHz MCeBHC11KAOVFU2
3 MHz MC6E8HC11KAOVFU3
4 MHz MCEBHC11KAOVFU4
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Standard Device Ordering Information (3 of- 3)

Package Temperature |CONFIG Description Frequency | MC Order Number
68-Pin Cerquad | —40°to+85°C $DF 24 Kbytes EPROM 2 MHz MCBBHC711KA4CFS2
' 3MHz | MCBBHC711KA4CFS3
4 MHz MCB8HC711KA4CFS4
-40°t0 +105°C $DF 24 Kbytes EPROM 2 MHz MCB8HC711KA4VFS2
3 MHz MCB8HC711KA4VFS3
4 MHz MCB8HC711KA4VFS4
-40°t0+ 125°C $DF 24 Kbytes EPROM 2 MHz MCBBHC711KA4MFS2
3 MHz MC88HC711KA4MFS3
4 MHz MCE8HC711KA4AMFS4
-40°to+85°C $DF 32 Kbytes EPROM 2 MHz MC68HC711KA2CFS2
3 MHz MC68HC711KA2CFS3
4 MHz MCE8HC711KAZCFS4
—40°to +105°C $DF 32 Kbytes EPRCM 2 MHz MGCE8HC711KA2VFS2
3 MHz MC88HC711KA2VFS3
4 MHz MCEBHC711KA2VFS4
-40°to+125°C $DF 32 Kbytes EPROM 2 MHz MC88HC711KA2MFS2
3 MHz MCE8HC711KA2MFS3
4 MHz MCB8HC711KA2MFS4
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Custom ROM Device Ordering Information (1 of 2)

Package Temperature Description Frequency| MC Order Number

68-Pin Plastic | —40°t0+85°C 24 Kbytes Custom ROM 2 MHz MCB8HC11KA4CFN2
Leaded Chip : 3 MHz MCB8HC11KA4CFN3
Carrier 4 MHz MCB8HC11KA4CFN4
-40°10 +105° C 24 Kbytes Custom ROM 2 MHz MCBBHC11KA4VEN2

3IMHz MCB8HC11KA4VFN3

4 MHz MCB8HC11KA4VFN4

—-40°t0 +125°C 24 Kbytes Custom ROM 2 MHz MCB8HC11KA4MFN2

3IMHz MCE8HC11KA4AMFN3

4 MHz MC68HC11KA4MFN4

~40°t0+85°C 32 Kbytes Custom ROM 2 MHz MCB8HC11KAZCFN2

3MHz MC68HC11KA2CFN3

4 MHz MCB8HC11KA2CFN4

~40°t0 +105° C 32 Kbytes Gustom ROM 2MHz MCE8HC11KA2VFN2

3 MHz MC6E8HC11KAZVFN3

4 MHz MCB8HC11KA2VFN4

-40°to+125°C 32 Kbytes Custom ROM 2 MHz MC68HC11KAZMFN2

3 MHz MC88HC11KAZMFN3
4 MHz MCG8HC11KAZMFN4-

~40°to+85°C 24 Kbytes Custom ROM, 2 MHz MCBSHC11KA3CFN2

No EEPROM 3MHz MCB88HC11KA3CFN3

4 MHz MCE8HC11KA3CFN4

-40°t0+105° C 24 Kbytes Custom ROM, " 2MHz MCB8SHC11KA3VFN2

No EEPRCM 3 MHz MCB8HC11KA3VFN3

4 MHz MCB8HC11KA3VFN4

—40°to + 125° C 24 Kbytes Custom ROM, 2MHz MCB8HC11KA3MFN2

No EEPROM 3MHz MCEBHC11KA3MFN3

4 MHz MCE8HCT1KASMFN4

MC68HC11KA4
MCB8HC11KA4TS/D
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Custom ROM Device Ordering Information (2 of 2)

Package Temperature Description Frequency| MC Order Number
64-Pin Quad -40°t0 + 85°C 24 Kbytes Custom ROM 2 MHz MCB8HC11KA4CFU2
Flat Pack 3 MHz MCE8HC11KA4ACFU3
4 MHz MCB8HC11KA4CFU4
-40°t0 + 105° G 24 Kbytes Custom ROM 2MHz MCBBHC11KA4VFU2
3 MHz MCB8HC11KA4VFU3
4 MHz MCB88HC11KA4VFU4
—-40°t0+85°C . 32 Kbytes Custom ROM 2 MHz MCG8HC11KA2CFU2
3 MHz MC8BHC11KA2CFU3
4 MHz MCESHC11KA2CFU4
—40°10 +105° C 32 Kbytes Custom ROM 2 MHz MCE8HC11KA2VFU2
3 MHz MCB8HC11KA2VFU3
4 MHz MCE8HC11KAZVFU4
—40°to+ 85°C 24 Kbytes Custom ROM, 2 MHz MCB8HC11KA3CFU2
No EEPROM 3 MHz MC68HC11KA3ICFU3
4 MHz MCB8HC11KA3CFU4
=40°t0+105°C 24 Kbytes Custom ROM, 2 MHz MCG8HC11KA3VFU2Z
No EEPROM 3 MHz MCB8HC11KA3VFU3
4 MHz MCGBHC11KA3VFU4
Extended Voltage (3.0 Vdc to 5.5 Vdc) Device Ordering Information
Package Temperature Description Frequency | MC Order Number
68-Pin Plastic | -20°to+70°C 24 Kbytes Custom ROM 1 MHz MCEBL11KA4FNA
Leaded Chip 3MHz MCEB8L11KA4FN2
Carrier 32 Kbytes Custom ROM 1 MHz MC88L11KAZFN1
3 MHz MCE8L11KA2FN3
No ROM 1 MHz MCBBL11KATFN1
3MHz MCEBL11KATFN3
Ne ROM, No EEPROM 1 MHz MCE8L11KAOFN1
3 MHz MCE8L11KAOFN3
24 Kbytes Custom ROM, 1 MHz MC68L11KA3FN1
No EEPROM 3MHz MCB8L11KA3FN3
64-Pin Quad —-20°t0+70°C 24 Kbytes Custom ROM 1 MHz MCE8L11KA4FU1
Flat Pack 3 MHz MCB8L11KA4FU3
32 Kbytes Custom ROM 1 MHz MCB8L11KA2FU1
3MHz | MCE8L11KA2FU3
No ROM 1MHz MCE8L11KATFUA
3 MHz MCBBL11KATFU2
No ROM, No EEPROM 1 MHz MC6811KAOFU1
3 MHz MCE8L11KAOFU3
24 Kbytes Custorn ROM, 1 MHz MC88L11KA3SFUA
No EEPROM 3MHz MC88L11KA3FU3

MOTOROLA
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* Vppg APPLIES TO MCEBHCT1 1KA4 AND MCBBHC711KAZ ONLY.,
KAAK A2 B4-Pi% OFF

Pin Assighments for 64-Pin Quad Flat Pack
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MODBY
RESET  MODALR 'STBY EXTAL  XTAL xour? AVpp AVss VRH VRL

RN

RQ ——] : AN7 et L PE7
TR INTERRUPT MODE oscitaTor || cLock Loaic ANG — PES |,
= LOGIC CONTROL AN5 ul eg—— PE5
VppE!' AD ANd [e—] = |«— PE4
PA7 <> <> Paoct PULSE ACCUMULATOR CONVERTER  ANsJ<—) @ f<—PE0
PAG ~etc— 0C2/0¢1 AN1 pec L——— PE1
pAs < <« < 0ca0c1 ANO |- e PEO
Pas <> = | & 0C4/0C TIMER
PA3 <> O | B > Ic4/0C5/0C1 SYSTEM 55 | < P[5
PA! ~= ] C2 SPI Mos| [ o | & le> pp3
PAQ ~—3 > 103 PERIODIC INTERRUPT Miso [ & | & [ P02
[
a
768 BYTES RAM SCi TxD—3» (<> PO
24 KBYTES ROM/EPROM {KA3, KA4) (KAD, KA1, KA3, KAd) RXD € - PDO
_— 32 KBYTES ROM/EPROM (KA2) 1024 BYTES RAM (KA2)
v J 640 BYTES EEPROM (KA1, KA4, KA2)
DD
i
CPU
EXTERNAL
VDDJ PWids
Vss—_l_ !ESNN_OQ?DRES:DSEUEEN i DATA BUS R
- |l r crocfooae| RlR3IRY=z2
o000 d oo hin] fried o A
225292328 29252258 | xXxx55%x ZEEE
LAAAAAAA
YYYYYYYY YYYYYYYY YYVYYYYYY YYYY
DDRB DDRF DDRC DDRG DDRH
PORT B PORTF PORT C " PORTG PORT H

PF7 3
PFE e
PF5 -3
PF4 e
PF3
PF2
PF{ e
PFQ e
PCT ]
PCE -
PCS e
PC4 ~amye
PC3
PC2 g
PC1
PCO -~
PG -]
PH3
PH? 3=

NOTES:
1, VppE APPLIES TO MCBBHCT1 {KA4 AND MOBBHCT1 1KA2 ONLY.

2. NOT BOMDED ON 84-PIN VERSION.
KAKAZ BLOCK

MC68HC11KA4/MC68HC711KA4 Block Diagram

O
MOTOROLA MC88HC11KA4
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Operating Modes and On-Chip Memory

Operating Modes

In single-chip operating mode, the MC68HC11KA4 is a stand-alone microcontroller with no
external address or data bus.

In expanded nonmultiplexed operating mode, the MCU can access a 64 Kbyte physical address
space. This space includes the same on-chip memory addresses used for single-chip mode, in
addition to addressing capabilities for external peripheral and memory devices. The expansion
bus is made up of ports B, C, and F, and the R/W signal. In expanded operating mode, high order
address bits are output on the port B pins, low order address bits on the port F pins, and the data
bus on port C. The R/W pin controls the direction of data transfer on the port C bus.

Bootstrap mode allows special-purpose programs to be entered into internal RAM. The
bootloader program uses the serial communications interface (SCI) to read a program of up to 768
bytes into on-chip RAM. After a four-character delay, or after receiving the character for address
$037F ($047F for MCBBHC11KA2), control passes to the loaded program at $0080.

Special test mode is used primarily for factory testing.

On-Chip Memory
The M68HC11 CPU is capable of addressing a 64 Kbyte range. The INIT, INIT2, and CONFIG
registers control the existence and locations of the registers, RAM, EEPROM, and ROM in the
physical 64 Kbyte memory space. Addressing beyond the 64 Kbyte range is possible using a
memory paging scheme in expanded mode only.

The 128-byte register block originates at $0000 after reset and can be placed at any other 4 Kbyte
boundary ($x000) after reset by writing an appropriate value to the INIT register.

The 768-byte RAM (1024 bytes in the MC68HC11KA2) can be remapped to any 4 Kbyte
boundary in memory. _

The RAM in the MCB8HC11KA4 is divided into two sections of 128 bytes and 640 bytes. For the
MCE8HC11KA4, 128 bytes of the RAM are mapped at $0000-$007F uniess the registers are
mapped to this space. If the registers are located in this space, the same 128 bytes of RAM are
located at $0300 to $037F.

The RAM in the MC68HC11KA2 is divided into two sections of 128 bytes and 896 bytes. For the
MC68HC11KA2, 128 bytes of the RAM are mapped at $0000-$007F unless the registers are
mapped to this space. I the registers are located in this space, the same 128 bytes of RAM are
located at $0300 to $047F.

Remapping is accomplished by writing appropriate values into the two nibbles of the INIT register.
Refer to the register and RAM mapping examples following the MC68HC11KA4 and
MCB8HC11KA2 memory maps.

The 640-byte EEPROM is initially located at $0D80 after reset, assuming EEPROM is enabled in
the memory map by the CONFIG register. EEPROM can be placed at any other 4 Kbyte boundary
($xD80) by writing appropriate values to the INIT2 register.

The ROMAD and ROMON control bits in the CONFIG register control the position and presence of
ROM/EPROM in the memory map. In special test mode, ihe ROMON bit is forced to zero so that
the ROM/EPROM is removed from the memory map. in single-chip mode, the ROMAD bit is
forced to one, causing the ROM/EPROM to be enabled at $A000-$FFFF ($8000-$FFFF in the
MC68HC11KA2). This guarantees that there will be ROM/EPROM at the vector space.

MCBBHC11KA4 MOTOROLA
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128-BYTE REGISTER BLOCK
(CAN BE REMAPPED TO ANY
007F | 4K PAGE BY THE INIT REGISTER)

0080 | 763 BYTES RAM (NOTE 2)
{CAN BE REMAPPED TO ANY
037k | 4K PAGE BY THE INIT REGISTER)

$1000

0080 | 640 BYTES EEPROM
(CAN BE REMAPPED TO ANY
4K PAGE BY THE INIT2 REGISTER)

BOOT ROM
A000 BEOO { (ONLY PRESENT IN
BOOTSTRAP MODE)

..... _/_ [ Brco | SPECIAL MODES
] - INTERRUPT
S BFFF | vEcTORS

24 KBYTES ROM/EPROM (NOTE 3}
(CAN BE REMAPPED TO $2000-$7FFF OR
$AC0C-$FFFF BY THE CONFIG REGISTER)

_/_ FFCo | NORMAL MODE
| INTERRUPT

i FFFF FFFF | VECTORS

SINGLE EXPANDED  BOOTSTRAP SPECIAL
CHIF TEST
NOTES:
1. EPRCM CAN BE ENABLED IN SPECIAL TEST MODE BY SETTING THE ROMON BIT IN THE CONFIG REGISTER AFTER RESET.
2. 768 BYTES RAM [N MC68HC{7)11KA4, 1024 BYTES RAM IN MCBBHC{7)11KA2.
3. 24 KBYTES ROM/EPROM IN MCBBHC(7} 1KA4, 32 KBYTES ROM/EPROM IN MCBSHC(T)11KAZ. KA VEM NAP

EXT EXT
OFFF

$A000

$FFFF

Memory Map for MC6BHCI11KA4

126-BYTE REGISTER BLOCK
| (CAN BE REMAPPED TO ANY
007F | 4K PAGE BY THE INIT REGISTER)

1024 BYTES RAM {NOTE 2)
1 A {CAN BE REMAPPED 7O ANY
S 047F | 4K PAGE BY THE INIT REGISTER)

$0000 |

EXT

$1000

3680
640 BYTES EEPROM

EXT EXT - | tcAN BE REMAPPED TO ANY

ofFF | 4K PAGE BY THE INIT2 REGISTER)

BOOT ROM
8000 BECO | (ONLY PRESENTIN
_____ BOOTSTRAP MODE)

..... _/— BFCO | SPECIAL MODES

IR - [ .- INTERRUPT
(] BFFF ] VECTORS
32 KBYTES ROM/EPROM (NOTE 3)
(CAN BE REMAPPED TO $0000—§7FFF OR
$8000-$FFFF BY THE CONFIG REGISTER)

FFCO | NORMAL MODE
| INTERRUPT
¥ - [ FFFF FFFF | VECTORS

BINGLE EXPANDED  BOOTSTRAP SPECIAL
CHiP TEST
NOTES: .
1. EPROM CAN BE ENABLED iN SPECIAL TEST MODE BY SETTING THE ROMON BIT IN THE CONFIG REGISTER AFTER RESET.
2. 768 BYTES RAM IN MCBBHC(7)11KA4, 1024 BYTES RAM IN MCG8HC{7)11KA2.
3. 24 KBYTES ROM/EPROM IN MCESHC(7)11KA4, 32 KBYTES ROM/EPROM IN MCBBHC(T)1 1KA2. KAZ MEM MAP

$8000

$FFFF

: Memory Map for MC68HC11KA2

—
MOTOROLA MCB8HC11KA4
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INIT = $00

INIT = $10 INIT = $04
REG @ $0000 REG @ $0000 REG @ $4000
RAM @ $0080 RAM @ $1000 RAM @ $0000
$0000 $0000 $0000
REGISTER REGISTER RAM
BLOCK BLOCK A
(128 BYTES) (128 BYTES) (128 BYTES)
$007F $007F $007F
$0080 A L $0080
$1000 :
RAM
RAM R B
B
o BTES) (128 BYTES) {540 BYTES)
$107F
$1080 $02FF
$02FF e e
$0300 RAM $4000
RAM B REGISTER
A {640 BYTES) BLE’CE
{128 BYTES) {128 BYTES)
$037F $12FF $407F

RAM and Register Mapping for MC68HC11KA4

KA4 REG MAP

INIT = $00 INIT = $10 INIT = $04
REG @ $0000 REG @ $0000 REG @ $4000
RAM @ $0080 RAM @ $1000 RAM & $0000
$0000 $0000 $0000
REGISTER REGISTER RAM
BLOCK BLOCK A
(128 BYTES) (128 BYTES) (128 BYTES)
$007F $007F $007F
$0080 A ik $0080
$1000
RAM
RAM HﬁM B
B YTES
(806 BYTES) (128 BYTES) {898 BYTES)
$107F
$1080 $O3FF
$03FF a =
$0400 BAM $4000
RAM B
A (896 BYTES) iy
(128 BYTES) (128 BYTES)
$047F $13FF $407F

MCBBHC1 1KA4

MCB8HC11KA4TS/D

. RAM and Register Mapping for MC68HC11KA2.

KAZ REG MAP

MOTOROLA
: 15



MC68HC11KA4 Reglster and Control Bit Assignments (1 of 3)

Bit 7 8 5 4 3 2 1 Bit 0
$0000 | PA7 | PA6 | PAs | PA4 | PA3 | PA2 | PA1 | PA0 | PORTA
$0001 | DDA7 | DDA6 | DDA5 | DDA | DDA3 | DDA2 | DDA1 | DDA0 | DDRA
$0002 | DDB7 | DoBE | DDBS5 | DDB4 | DDR3 | DDB2 | DDB1 | DDBO | DDRB
$0003 | DDF7 | DDF6 | DDF5 | DDF4 | ODF3 | DDF2 | DDF1 | DDFo |  DDRF
gooo4 | PB7 | PB6 | PB5s | PB4 | PB3 | PB2 | PB1 | PBO | PORTB
$0005s | PF7 | Pr6 | Prs | PFa | PF3 | PF2 | PF1 | PFO | PORTF
$0006 { PC7 | PCs6 | PCs | Pca | Pca | Pc2 | PCt | PCO | PORTC
$0007 | DDC7 | DDCs | DDCs | DDC4 | DDC3 | Dbce | DDC1 | DDCo | DDRC
gooos [ o | o [ Pos [ ppa | PD3 | PD2 | PD1 | PDO | PORTD
$0009 [ o | o | Dobs | poo4 | Dob3 | pbooe | DD | DDDo | DDRD
$0o00A | PE7 | PE6 | PES | PE4 | PE3 | PE2 | PE1 | PEO | PORTE
$000B [ FOC1 [ Foc2 [ Foca [ Foc4 [ Focs | o [ o | o | cFrorc
soooc [ociM7 [ocime [ociMs [ociMa[ociM3a] o | o [ o | ocM
$000D [ OC1D7 J ociDs [ociDs [ocip4 [ocda| o | o | o | ociD
$000E | Bit15 14 13 12 11 10 9 Bit8 | TCNT (High)
$000F | Bit7 B 5 4 3 2 1 Bit0 | TCNT (Low)
$0010 | Bit1s 14 13 12 11 10 9 Bt | TIC1 (High)
$0011 | Bit7 6 5 4 3 2 1 Bito | TIC1 (Low)
$0012 | Bit15 14 13 12 11 | 10 9 Bit8 | TIC2(High)
$0013 | Bit7 6 5 4 3 2 1 Bito | TIC2 (Low)
$0014 | Bit15 14 13 12 11 [ 10 9 Bit8 | TIC3(High)
$0015 | Bit7 6 5 4 3 2 1 Bit0 | TIC3(Low)
$0016 | Bit 15 14 13 12 11 10 9 Bit8 | TOC1(High)
$0017 | Bit7 6 5 4 3 2 1 Bit0 | TOCT (Low)
$0018 | Bit 15 14 13 12 11 10 9 Bit8 | TOC2 {High)
$0019 | Bit7 8 5 4 3 2 1 Bit0 | TOC2 (Low)
$001A | Bit15 14 13 12 11 10 9 Bit8 | TOGCS (High)
$001B | Bit7, 6 5 4 3 2 1 Bit0 | TOC3 (Low)
$001C | Bit 15 14 13 12 11 10 9 Bit8 | TOC4 (High)
$001D Bit 7 6 5 4 3 2 1 Bito | TOC4 (Low)
$001E | Bit15 14 13 | 12 | . 11 10 9 Bit8 | TI4/05 (High)
$001F | Bit7 6 5 4 3 2 1 Bit0 | TI4/05 (Low)
s0020 [ om2 | o2 | omM3 | o3 | oms | ou4 oMs | ots TCTL
$0021 | EDG4B | EDG4A | EDGIB | EDG1A | EDG2B | EDG2A | EDG3B | EDG3A TCTL2

| |
| !
$0022 [ OCil | OC2l | OC3l | oca [ 14/051 | icil | Ical | ical |  TMSKi
$0023 [ OCIF | OC2F | OC3F | OC4F | I4/05F | ICIF [ IC2F | IC3F |  TFLG

MOTOROLA MC6E8HCT1KA4
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MC68HC11KA4 Register and Control Bit Assignments (2 of 3)

PSEL4 | PSEL3 | PSEL2 [ PSELt | PSELO |  HPRIO
$003D | RAM3 | RAM2 | RAMi | RAMO | REG3 | REG2 | REGT | REGO |  INIT
$003E | TILOP | © | OCCR | CBYP | DISR | FoM | FCOP [ o |  TESTS
$003F [ ROMAD | 1 | CLKX | PAREN | NOSEC | NOCOP [ ROMON | EEON | CONFIG

$0040 |
to
$O0SF o oo e e s e Reserved

$0060 0 | PCKB3 | PCKB2 | PCKB1 | PWCLK
$0061 [ PCLK4 | PCLK3 | PCLK2 | PCLK1 | PPOL4 | PPOL3 [ PPOL2 | PPOLY | PWPOL
goos2 [ Bit7 | 6 | 5 | 4 | 38 [ 2 [ 1 ] Bto | PWSCAL
$0063 [ TPWSL | DISCP | 0 | 0 | PWEN4 [ PWEN3 | PWEN2 | PWEN1 | PWEN

$003C [ RBOOT | SMOD | MDA

Bit 7 6 5 4 3 2 1 Bit 0

$0024 [ TOl | RTI | PAOVI| PAI | o0 | o0 | PRt [ PRO | TMSk2
$0025 [ TOF | RIF |[PAOVF| PAF | o [ o | o | o | Tre2
$0026 | 0 | PAEN |[PAMOD[PEDGE [ o [ 14/05 | RTR1 | RTRo | PACTL
soo27 [ Btz | 6 | 5 | 4 | 3 ] 2 | 1 | Bto | PACNT
$0028 | SPIE | SPE | DWOM | MSTR | CPOL | CPHA | SPR1 | SPRO | SPCR
$0029 | SPIF JwcoL | o [ MooF [ o | o T o | o | sPsR
soo2a [ B7 | 6 | 5 | 4 | 3 [ =2 | 1 | Bto | SPDR
$0028 | MBE | ©0 | ELAT | EXCOL | EXROW | "0 | o | EPGM | EPROG
$002c [ 0 | o | o | o | HPPUE|GPPUE ]| FPPUE | BPPUE | PPAR
$002D 4 Reserved
$002E Reserved
$002F | Reserved
$0030 [ COF | 0 | SCAN | MULT | C | o | ©CB | CA | ADCIL
goo31 [ Bt7 | 6 | 5 | 4 | 3 | =2 | t | Bto | ADRI
soos2 [ Btz | 6 | 5 | 4 | s | =2 | 1 | Bto | ADR2
$o033 [ Btz | 6 | 5 | 4 | 3 | 2 | 1 [ Bito | ADR3
$0034 [ Btz | 6 | 5 | 4 [ 3 [ 2 | 1 | Bito | ADR4
$0035 [ BULKP | LVPEN | BPRT4 | PTCON | BPRT3 | BPRT2 | BPRT1 | BPRT0o | BPROT
50036 [ T o T Resened
$0037 [ EE3 | EE2 | EE1 | EEO | o0 | © | o [ o | INT2
$0038 [ LIRDV | CWOM | ©0 | IRVNE | LSBF | SPR2 | XDV1 | XDVO | OPT2
$0039 [ ADPU | CSEL | IRQE | DLY | CME | FCME | CR1 | CRO | OPTION
goosa [ Bt7 | 6 | 5 | 4 | 3 | 2 | 1 | Bto | COPRST
$0038 [ ODD | EVEN | LVPI | BYIE | ROW | ERASE | EELAT [ EEPGM | PPROG

|

|

|

Reserved

MCE8HC11KA4 ‘ MOTORCLA
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MC68HC11KA4 Register and Control Bit Assignments (3 of 3)

_ Bit 7 6 5 4 3 2 1 Bit 0
$0064 | Bt7 [ 8 | 5 | 4 | 3 | 2 [ 1 | Bito | PWCNTY
soo6s | Bit7 | & | 5 | 4 | 3 | 2 T 1 | Bio | PWCNT2
soo66 | Bit7 | 6 [ 5 | 4 | 3 | 2 | 1 | Bio ] PWCNT3
$o067 | Bit7 [ 6 | 5 [ 4 | 3 | 2 [ 1 ] Bio | PWCNT4
soos8 | Bit7 | 6 [ s [ 4 | 8 | 2 ] 1 [ Bito | PWPER
sooeo | Bit7 | 6 | 5 | 4 | a3 | 2 | 1 | Bro |  PwrER2
$006A | Bit7 | 6 | 5 | 4 | 3 [ 2 | 1 | Bito | PWPER3
$006B | Bit7 | 6 | 5 | 4 | 3 | 2 ] 1 | Bito | PwPER4
sooec | Btz | 6 [ s | 4 | 3 [ 2 [ 1 | Bito | PWDTY1
soosD [ Btz | 6 [ 5 | a4 | 3 ] 2 [ 1 [ Bto | PwoTve
$006E | Bit7 | 6 | 5 | 4 | & | =2 | 1 ] Bro | PWDTYS
soosF [ Bt7 | 6 | 5 | 4 [ 3 | 2 | 1 | Bto | PwoTva
$0070 | BTST | BSPL 0 SBR12 | SBR11 | SBR10 | SBRO | SBRS SCBDH
$0071 | SBR7 | SBR6 | SBR5 | SBR4 | SBR3 | SBR2 | SBR1 | SBRO | SGCBDL
$0072 [LOOPS [WOMS [ 0 | M | WAKE | T | PE | PT | scchmt
$0073 | TE | TCE | RE | IE | TE | RE | RMWJ | SBK | SCCRe
$0074 | TORE | TC | RORF | DLE | OR | W | FE | FF | SCSRI
$007 | 0 [ o [ o | o [ o [ o [ o | ma | scsme
$0076 | Rs T8 0 0 0 0 0 0 SCDRH
$0077 | R7/T7 | R6/T6 | R5/T5 | R4T4 | R3M3 | R2T2 | RI/T1 | Roimo SCDRL
30078 Reserved

fo
$007B Reserved
$007¢ | o [ o [ o [ o | PH3s | PH2 | PHI | PHO | PORTH
$007D | 0 | o [ o | "o | DbHs | DOH2 | DDHY | DDHo |  DDRH
$007E [ Pa7 | 0o [ o [ o [ o | © [ © | o | PoRTG
soo7F [ 0067 | o | o | o | © ] o [ © | o | oDoRG

MOTOROLA MCBBHC11KA4
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HPRIO ~— Highest Priority I-Bit Interrupt and Miscellaneous $003C

Bit 7 6 5 4 3 2 1 Bit 0
[RBOOT'| smoD* | MDA* | PsEL4 | PSEL3 | PSEL2 | PSEL1 | PSELo |
RESET: 0 0 0 0 0 1 1 0 Single Chip
0 0 1 0 0 1 1 0  Expanded
1 1 ¢ 0 0 1 1 0 Bootstrap
o 1 1 o 0 1 1 0 Special Test

*The reset values of RBOOT, SMCD, and MDA depend on the mode selected at power up.

RBOOT — Read Bootstrap ROM :
Valid only when SMOD is set to one {bootstrap or special test mode). Can only be written in special
mode. .

0 = Bootloader ROM disabled and not in map
1 = Bootloader ROM enabled and in map at $BE00-$BFFF

SMOD and MDA — Special Mode Select and Mode Select A
These two bits can be read at any time. SMOD can only be written to zero. MDA can only be written

once in normal modes or any time in special modes.

Inputs Latched at Reset
MoDB MODA Mode SMOD MDA
1 0 Single Chip 0 0
1 1 Expanded 0 1
0 0 Bootstrap 1 0
0 1 Special Test 1 1

PSEL[4:0] — Priority Select Bits [4:0]
Refer to Resets and Interrupts.

INIT — RAM and I/O Register Mapping $003D
Bit 7 6 5 4 3 2 1 Bit 0
[ RAM3 | ram2 | RAMI | RAMo | REG3 | REG2 | REGT | REGO |
RESET: 0 0 0 0 0 0 0 0

Can be written only once in first 84 cycles out of reset in normal modes or at any time in special
mode.

RAM[3:0] — Internal RAM Map Position
Specifies upper four bits of RAM address. At reset, RAM is mapped to $0000 along with register

block.

REG[3:0] — 128-Byte Register Block Map Position
Specifies upper four bits of register space address. At reset registers are mapped to $0000.

MC88HC11KA4 MOTOROLA
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CONFIG — COP, ROM Mapping, EEPROM Enables $003F

Bit7 6 5 4 3 2 1 Bit0
[RoMaD | — | CLKX | PAREN | NOSEC | NOCOP | ROMON | EEON |
RESET:  — 1 — - — — — —

CONFIG is made up of EEPROM cells and static working latches. The operation of the MCU is
controlled directly by these latches and not the actual EEPROM byte. When pregramming the
CONFIG register, the EEPROM byte is being accessed. When the CONFIG register is being read,
the static latches are being accessed.

These bils can be read at any time. The value read is the one latched into the register from the
EEPROM cells during the last reset sequence. A new value programmed into this register cannot
be read until after a subsequent reset sequence. Unused bits always read as ones.

If SMOD = 1, CONFIG bits can be written at any time. If SMOD = 0 CONFIG bits can only be written
using the EEPROM programming sequence, and are neither readable nor active until latched via
the next reset.

ROMAD — ROM/EPROM Mapping Control
In single-chip mode ROMAD is forced to one out of reset.
0 = ROM/EPROM located at $2000-$7FFF ($2000-$9FFF in MC68HC11 KA2)
1 = ROM/EPROM located at $A000-$FFFF ($8000-$FFFF in MCE8HC11KA2)

Bit 68 — Not implemented
Always reads one

CLKX — XOUT Clock Enable
0 = XOUT pin disabled
1 = x clock driven out on the XOUT pin

PAREN — Pull-Up Assignment Register Enable
Refer to Paralie! input/Output.

NOSEC — Security Disable
NOSEC is invalid unfess the security mask option is specified before the MCU is manufactured. If
security mask option is omitted NOSEC always reads one. '
0 = Security enabled
1 = Security disabled

NOCOP — COP System Disable
Resets to programmed value
0 = COP enabled (forces reset on timeout)
1 = COP disabled (does hot force reset on timeout)

ROMON — ROM/EPROM Enable _
In single-chip mode, ROMON is forced to one out of reset. In special test mode, ROMON is forced to
zero out of reset.
0 = ROM/EPROM removed from memory map
1 = ROM/EPROM present in memory map

MOTOROLA MCB8HG11KA4
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EEON — EEPROM Enable
0 = EEPROM disabled from memory map
1 = EEPROM present in memory map with location depending on value specified in EE[3:0] in

INIT2
OPT2 — Systemn Configuration COptions 2 - $0038
Bit 7 6 5 4 3 2 1 Bit 0
| — Jowom| — [ mve] LseF | sPr2 | xovi | xpvo |
RESET: 0 0 0 — 0 0 0 0

Bit 7 — Not implemented
Always reads zero

CWOM — Poit C Wired-OR Mode
Refer to Parallel Input/Output.

Bit 5 — Not implemented
Always reads zero

IRVNE — Internal Read Visibility/Not £
Can be written at any time if SMOD = 1. It SMOD = 0, only one write is allowed. In expanded mode,
IRVNE determines whether IRV is on or off, In special test mede, IRVNE is reset to one. In all other
modes, IRVNE is reset to zero.
0 = No internal read visibility on external bus
1 = Data from internal reads is driven out of the external data bus.
In single-chip modes, this bit determines whether the E clock drives out from the chip.
0 = E is driven out from the chip.
1 = E pin is driven low.

Made IRVNE Out | E Clock Out IRV Out of IRVNE IRVNE Can

of Reset of Reset Reset Affects Only | Be Written
Single Chip 0 On Off E ‘Once
Expanded 0 On Off IRV "~ Once
Boot 0 On Oft E Once
Special Test 1 On On IRV Once

LSBF — SPI LSB First Enable
Refer to Serial Peripheral Interface.

SPR2 — SPI Clock Rate Select
Refer to Serial Peripheral Interface.

|
MCB8HC11KA4 MOTOROLA
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XDV[1:0] — XOUT Clock Divide Select
These two bits control the frequency of the clock that is driven out the XOUT pin. The CLKX bit in the
CONFIG register controls whether this clock is on or off. When a clock rate is selected, allow a
maximum of 16 cycles for stabilization. During reset a frequency of EXTAL is output. This frequency
can be divided after reset. Note that the phase relationship between the 4XDV1 signal and both
EXTAL and E cannot be predicted. Refer to the following table for further information about XQUT

frequencies.

XOUT Frequencles

XDVi1:0] EXTAL Frequency at Frequency at Frequency at
Divided By EXTAL = 8 MHz EXTAL = 12 MHz EXTAL = 16 MHz

0 0 1 8 MHz 12 MHz 16 MHz

0 1 4 2 MHz 3MHz 4 MHz

1 0 6 1.33 MHz 2 MHz 2.7 MHz

1 1 8 1 MHz 1.5 MHz 2MHz

XDV[1:0] EXTAL Frequency at Frequency at Frequency at
Divided By | EXTAL = 8.4 MHz | EXTAL = 12.6 MHz | EXTAL = 16.8 MHz

] 0 1 8.4 MHz 12.6 MHz 16.8 MHz

0 1 4 2.1 MHz 3.15 MHz 4.2 MHz

1 0 6 1.4 MHz 2.1 MHz 2.8 MHz

1 1 8 1.05 MHz 1.57 MHz 2.1 MHz

NOTE
The XOUT pin is not bonded in the 64-pin package.

o
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Erasable Programmable Read-Only Memory

The MC6BHC711KA4 has 24 Kbytes of ROM/EPROM. The MCE8HC711KA2 has 32 Kbytes of
ROM/EPROM. In all parts, the ROM/EPROM can be mapped to one of two locations in the
memoty map. The locations are as follows:

It the MCB8HC 11KA4, the ROM/EPROM can be mapped at $2000~-$7FFF or $A000-$FFFF. If
it is mapped to $A000-$FFFF, vector space is included. In single-chip mode the MC68HC11KA4
ROM/EPROM is forced to $A000-$FFFF (ROMAD = 1) and enabled {(ROMON = 1), regardless cf
the value in the CONFIG register.

Inthe MC68HC11KA2, the ROM/EPROM can be mapped at $0000-$7FFF or $8000-$FFFF, If it
is mapped to $8000-$FFFF, vector space is included. In single-chip mode the MCE8HC11KA2
ROM/EPROM is forced to $8000-$FFFF (ROMAD = 1) and enabled {ROMON = 1), regardiess of
the value in the CONFIG register.

In PROG mode, the EPROM/OTPROM is programmed as a stand-alone EPROM by adapting the
MCU footprint 10 the 27256-type EPROM and using an appropriate EPROM programmer,
Programming EPROM/CTPROM requires an exiernal 12.25 volt nominal power supply (Vppg).

There are two methods that can be used to program and verify EPROM/OTPROM.

In normal MCU mode, EPROM/OTPROM can be programmed in any operating mode — special
test, bootstrap, expanded, or single chip. Normal programming is completed using the EPROG
register.

To program the EPROM, complete the following steps usin'g the EPROG register:

1. Write to EPROG with the ELAT bit set.
2. Write data fo the desired address.
3. Write to EPROG with the ELAT and EPGM bits set.
4. Delayfor 10 ms or more, as appropriate.
5. Clear the EPGM bit in EPROG to tumn off the Vppg voltage.
6. Clear the EPROG register to reconfigure the EPROM address and data buses for normal
operation.
EPROG — EPROM Programming Control : $0028B
Bit7 6 5 4 3 2 1 Bit 0
| MBe | — | ELAT [ExcoL|expow| — | — | EPGM |
RESET: 0 0 0 0 0 0 0 0

MBE — Multiple Byte Program Enable
Used for factory test purposes only

Bit 6 — Not implemented
Always reads zero

ELAT — EPROM Latch Control
If ELAT = 1, EPROM is in programming mode and cannot be read. If ELAT = 1, writes to EPROM
cause address and data to be latched.
0 = EPROM address and data bus configured for normal reads
1 = EPROM address and data bus configured for programming

MCB8HC11KA4 MOTOROLA
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EXCOL — Select Extra Columnsg
Used for factory test purposes only

EXROW — Select Extra Row
Used for factory test purposes only

Bits [2:1] — Not implemented
Always read zero

EPGM — EPROM Program Command
If ELAT # 1 then EPGM = 0.
0 = Programming power to EPROM array switched off
1 = Power to EPROM array swiched on

MOTOROLA MC88HC11KA4
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EPROM MODE PIN CONNECTIONS

MCU PIN FUNCTIONS
EPROM
_ PIN FUNCTIONS i
- 00

ADDRO PFO/ADDRO | ADDRO PCO/DATAD Q0
ADDR1  PF1/ADDR1 | ADDRI o PCIDATAT 01
ADDR2  PF2ADDR2 | ADDR2 8§ Egg’gﬂiﬁ gg
ADDR3  PF3/ADDR3 | ADDR3 o4 POADATAL O
ADDR4  PF4/ADDR4 | ADDR4 05 PCSDATAS 05
ADDRS  PF5/ADDRS | ADDRS INTERNAL | o8 PCEDATAE O
ADDRS  PF&/ADDR6 | ADDRE - }%gﬁgglfm 07 PCTIDATA?  O7
ADDR?  PF7/ADDR? | ADDR7 | gpRoM e PEVADDRIS OF
ADDRE  PBOJADDRS | ADDR8 = 1o o
ADDRO  PB1/ADORS | ADDRG | . 272 | Vep | XIRGWepe Ve
ADDR10 PBZADDR10 | ADDR10 \\;cc xoﬂ -\Gcc
ADDR11  PBYADDR11 | ADDR11 : 8 58 8
ADDR12 PB4/ADDRi2 | ADDR12 PEO/AND )
ADDR13  PBS/ADDR13 | ADDR13 PEI/AN]
ADDR14 PBB/ADDR14 | ADDR14 RESans
D AN UNUSED INPUTS NoTE2
PES/ANS
GND PAOACS PEG/ANG
NOTE4 GND PAINC2 PE7/AN7
GND PA2IC
PHO/PW GND
GND PA3ACHOCS/OCH MOBBHC711KA4 iRy oD
PH2IPW3 GND
GND  PA4/IOC4/OCT MCB8HC711KA2 PH3/PW4 GND
GND  PAS/OC3/OCH
GND PABICC2I0CH ) NOTE {
GND  PA7/PAIOCY
VRL GND
VaH GND
EXTAL GND
NOTE1 XTAL
GND PGTRW EOUT UNUSED OUTPUTS NOTES
TESTxx (3)
GND PDO/RXD
GND PD1/TXD MODATR  GND
gﬁg ;ggmg’g] : MODBNgay GND NOTE 4
GND PD4/SCK RESET GND )
L GND PD5/S5

NOTES:
1. UNUSED INPUTS — GROUNDING IS RECOMMENDED.
2. UNUSED INPUTS — THESE PINS MAY BE LEFT UNTERMINATED.. )
3. UNUSED QUTPUTS - THESE PINS SHOULD BE LEFT UNCONNECTED. .
4. GROUNDING THESE 51X PINS CONFIGURES THE MC68HC711KA4/KA2 FOR EPROM EMULATION
MODE.

TKALTHAZ EPROM PC 1

Wiring Dilagram for MC68HC711KA4/KA2 EPROM in PROG Mode
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Electrically Erasable Programmable Read-Only Memotry

The 640-byte on-chip EEPROM is initially located from $0D80 to $OFFF after reset in all modes. It
can be mapped to any other 4 Kbyte boundary by writing to the INIT2 register. The EEPROM is
enabled by the EEON bit in the CONFIG register. Programming and erasing is conirolied by the
PPROG register.

An internal oscillator clock-run charge pump supplies the programming voltage. Use of the block.
protect register (BPROT) prevents inadvertent writes to (or erases of) blocks of EEPROM. The
CSEL bit in the OPTION register selects the on-chip oscillator clock for programming and erasing
while operating at frequencies below 1 MHz. Refer to Resets and Interrupts.

In special mode there is an extra row of 16 bytes of EEPROM (located at $0D60), which is used for
factory testing. Endurance and data retention specifications do not apply to this row.

The erased state of EEPROM is $FF (all ones).

To erase the EEPROM, ensure that the proper bits of the BPROT regisier are cleared, then
complete the following steps using the PPROG register:

1. Wirite to PPROG with the ERASE, EELAT, and apprcpriate BYTE and ROW bits set.
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
array.

3. Wirite to PPROG with ERASE, EELAT, EEPGM, and the appropriate BYTE and ROW bits
sel.

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

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

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

To program the EEPROM, ensure the proper bits of the BPROT register are cleared, then
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 turn off the high voltage.

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

(=B ) I L

CAUTION

Since it is possible to perform other operations while the EEPROM
programming/erase operation is in progress, it is fairly common to start the
operation then return to the main program until the 10 ms is completed. When
the EELAT hit is set at the beginning of a program/erase operation, the EEPROM
is electronically removed from the memory map; thus, it is not accessible during
the program/erase cycle. Care must be taken to ensure that EEPROM resources
will not be needed by any routines in the code during the 10 ms program/erase
tirne.

MOTOROLA : MCB8HC11KA4
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BPROT — Block Protect $0035

Bit7 6 5 4 . 3 2 1 Bit 0
| BULKP | LVPEN | BPRT4 | PTCON | BPRT3 | BPRT2 | BPRTI | BPRTO |
RESET: 1 1 1 1 1 K 1 1
NOTE

Block protect register bits can be written to zero (protection disabled) only once
within 64 cycles of a reset in normal modes, or at any time in special mode. Block
protect register bits can be written to one (protection enabled) at any time.

BULKP — Bulk Erase of EEPROM Protect
0 = EEPROM can be bulk erased normally
1 = EEPROM cannot be bulk or row erased

LVPEN — Low Voltage Programming Protect Enable
If LVPEN = 1, programming of the EEPROM is enabled unless the LVPI circuit detects that Vpp has

fallen below a sale operating voltage thus setting the low voltage programming inhibit bit in PPROG
register (LVPl = 1),

0 = Low voltage programming protect for EEPROM disabled

1 = Low voltage programming protect for EEPRCM enabled

BPRT[4:0] — Block Protect Biis for EEPROM
0 = Protection disabled
1 = Protection enabled

Bit Name Block Protected Block Size
EPRT4 $xF80-$xFFF 128 Bytes
BPRT3 $xEB0-$xF7F ' 288 Bytes
BPRT2 $xDE0-$xESF 128 Bytes
BPRT1 $xDA0-$xDDF 64 Bytes
BPRTO $xD8o-$xDoF 32 Bytes

PTCON — Protect for CONFIG
0 = CONFIG register can be programmed or erased normally
1 = CONFIG register cannot bé programmed or erased

INIT2 — EEPROM Mapping $0037
Bit 7 6 5 4 3 2 1 Bit 0
| EEs | EE2 | EEt | EEO | — [ — | — =
RESET: 0 0 0 0 0 0 0 0

INIT2 can be written only once in normal modes, any time in special modes.

EE[3:0] — EEPROM Map Position
EEPROM is at $xD80-$xFFF, where x is the hexadecimal digit represented by EE[3:0] bits.

Bits [3:0] — Not implemented
Always read zero

MCB8HC11KA4 MOTOROLA
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PPROG — EEPROM Programming Control '$003B

Bit 7 6 5 4 3 2 1 Bit 0
[ obb [ EvEN | Lvpi | BYTE | ROW | ERASE | EELAT | EEPGM |
RESET: 0 0 0 0 6o = o 0 0

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

LVPI — Low Voltage Programming Inhibit
LVPI can be read at any time and writes to LVP! have no meaning nor effect. LVP| is set if LVPEN bit
in BPROT register equals 1 and the LVPI circuit detects that Vpp has fallen below a safe operating
voltage. Once set, LVPI is cleared when Vpp returns to a safe operating voltage or if LVPEN bit in
BPROT register is cleared. If LVPEN = 0, then LVPI is always zero and has no meaning nor effect.
" 0 = EEPROM programming enabled
1 = EEPROM programming disabled

BYTE — Byle/Other EEPROM Erase Mode
0 = Row or bulk erase mode used
1 = Erase only one byte of EEPROM

ROW — Row/All EEPROM Erase Mode (only valid when BYTE = Q)
0 = All 640 bytes of EEPROM erased
1 = Erase only one 16-byte row of EEPROM

BYTE ROW Action
0 0 Bulk Erase (All 640 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 maode
1 = Erase mode

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

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

Refer also to INIT2 register.

/

I

MOTOROLA MCB8HC11KA4
o8 MCB8HC11KA4TS/D



Resets and Interrupts

The MC68HC11KA4/KA2 has 3 reset vectors and 18 interrupt vectors. The reset vectors are as
follows: .

« RESET, or Power-On Reset
*  Clock Monitor Fail
«  COP Failure

The 18 interrupt vectors service 22 interrupt sources (3 nonmaskable, 19 maskable). The 3
nonmaskable interrupt vectors are as follows:

«  XIRQ Pin (X-Bit interrupt)
« lllegal Opcode Trap
+ Software Interrupt

On-chip peripheral systems generate maskable interrupts, which are recognized only if the global
interrupt mask bit {I) in the condition code register (CCR) is clear. Maskable interrupts are
prioritized according to a default arrangement; however, any one source can be elevated to the
highest maskable priority position by a software-accessible control register (HPRIO). The HPRIO
register can be written at any time, provided bit 1in the CCR is set.

Nineteen interrupt sources in the MC68HC11KA4/KA2 are subject to masking by the global
interrupt mask bit (bit I in the CCR}). In addition to the global bit |, all of these sources, except the
external interrupt (IRQ) pin, are controlled by local enable bits in control registers. Most interrupt
sources in the M68HC11 have separate interrupt vectors; therefore, there is usually no need for
software to poll control registers to determine the cause of an interrupt.

For some interrupt sources, such as the SCI interrupts, the flags are automatically cleared during
the normal course of responding to the interrupt requests. For example, the RDRF flag in the SCI
system is cleared by the automatic clearing mechanism consisting 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 would be 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.

X
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Refer to the following table for a list of interrupt and reset vector assignments

Vector Address Interrupt Source CCR Local
_ Mask Bit Mask
FFCO,C1-FFD4,D5 | Ressrved — —
FFDg, D7 SCI Serial System i
+ SCI Receive Data Register Full RIE
*» SCI Receiver Qverrun RIE
+ SCl Transmit Data Register Empty TIE
+ SCl Transmit Complete TCIE
* SCl ldle Line Detact ILIE
FFD8, Dg SPI Serial Transfer Complete | SPIE
FFDA, DB Pulse Accumulator Input Edge i PAll
FFDC, DD Pulse Accumulator Qverflow I PAOVI
FFDE, DF Timer Overflow | TOI
FFEO, E1 Timer Input Capture 4/Output Compare 5 | 14/051
FFE2, E3 Timer Output Compare 4 | OC4l
FFE4, E5 Timer Qutput Compare 3 [ ocs3l
FFES, E7 Timer Output Compare 2 I oczi
FFES, E9 - | Timer Quiput Compare 1 1 QCHl
FFEA, EB Timer Input Capture 3 I IC3]
FFEC, ED Timer Input Capture 2 | Ic2!
FFEE, EF Timer Input Capture 1 | IC11
FFFO, F1 : Real-Time Interrupt ! RTII
FFF2, F3 | IRQ {External Pin) I None
FFF4, F5 XIRQ Pin X None
FFF8, F7 Software Interrupt ~ None None
FFF8, F9 llegal Opcode Trap None None
FFFA, FB COP Failure None NOCOP
FFFC,FD Clock Menitor Fail ‘ None CME
FFFE, FF RESET Nons " None
OPTION — System Configuration Options $0039
Bit7 6 5 4 3 2 1 Bit o
| ADPU | CSEL [ IRQE* | DLY | CME | FCME* | CR1* | CRo* |
RESET: 0 0 0 1 0 0 0 ]

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

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

CSEL - Clock Select
Refer to Analtog-to-Digital Converter.

MOTOROLA - MC88HC11KA4
30 MCB8HC11KA4TS/D



IRQE — IRQ Select Edge Sensitive Only
0 = Low 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
FCME — Force Clock Monitor Enable
0 = Clock monitor follows the state of the CME bit
1 = Clock monitor circuit is enabled until next reset

CRI[1:0] — COP Timer Rate Select

COP Timer Rate Select

CR[1:0] Divide XTAL = 8.0 MHz XTAL = 12.0 MHz XTAL = 16.0 MHz
E/275 By Timeout Timeout Timeout
~0/+16.4 ms =0/+10.9 ms ~-0/4+8.2 ms
000 -1 16.384 ms 10.923 ms 8.192 ms
001 4 65.536 ms 43.691 ms 32,768 ms
010 16 262.14 ms 174.76 ms 131.07 ms
g1 64 1.049 sec 699.05 ms 524.29 ms
E= 2.0 MHz 3.0MHz 4.0 MHz
COPRST — ArmvReset COP Timer Circuitry $003A
Bit 7 6 .5 4 3 2 1 Bit 0
[ 7 [ & [ s | 4 | 3 2 1 | o |
RESET: 0 0 0 0 0 0 0 o

Write $55 to COPRST 1o arm COP watchdog clearing mechanism. Write $AA to COPRST to reset

COP watchdog.
HPRIQ — Highest Priority I-Bit Interrupt and Miscellaneous $003C
Bit 7 6 5 4 3 2 1 Bit 0
[RBOOT'| SMOD* | MDA® | PSEL4 | PSEL3 | PSEL2 | PSELT | PSELO
RESET:  — — — 0 0 1 1 0

*RBOOT, SMOD, and MDA reset depend on power-up initialization mode and can only be written
in special mode. '

(0
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RBOOT - Read Bootstrap ROM
Refer to Operating Modes and On-Chip Memory.

SMOD — Special Mode Select
Refer to Operating Modes and On-Chip Memory.

MDA — Mode Select A
Refer to Operating Modes and On-Chip Memory.

PSEL[4:0] — Pricrity Select Bits [4:0]
Can be written only while bit | in the CCR is set (interrupts disabled). These bits select one interrupt
source to be elevated above all other I-bit related sources.

PSELx
4 3 2 1 0 Interrupt Socurce Promoted
0 0 0 X X Reserved (Default to IRQ)
0 0 1 0 0 | Reserved (Default to IRQ)
0 0 1 0 1 Reserved (Default to IRQ)
0 o 1 1 0 | IRQ (External Pin)
0 0 1 1 1 Real-Time interrupt
0 1 0 0 0 Timer Input Capture 1
0 1 0 0 1 Timer Input Capture 2
0 1 0 1 0 | Timer Input Capture 3
0 1 0 i 1 Timer Output Compare 1
0 1 1 0 0 Timer Output Compare 2
0 1 1 0 1 Timer Output Compare 3
0 1 1 1 0 Timar Output Compare 4
0 1 1 1 1 Timer Input Capture 4/Output Compare 5
1 0 0 0 0 Timer Overflow
1 0 0 ] 1 Puise Accumulator Overflow
1 0 0 1 0 Pulse Accumulator input Edge
1 0 0 1 1 SPI Serial Transfer Complete
1 0 1 0 0 8Cl Serial System -
1 0 1 0 1 | Reserved (Default fo IRQ)
1 s 1 1 0 Reserved (Dsfault to IRQ)
1 0 1 1 1 | Reserved (Default to IRQ)
1 1 X X X | Reserved (Default to IRQ)
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CONFIG - COP, ROM Mapping, EEPROM Enabies $003F

Bit 7 6 5 4 3 2 1 Bit 0
[RomMaD| — [ CLkx | PAREN | NOSEC | NOCOP | ROMON| EEON |
RESET:  — 1 — - — = - —-

CONFIG is made up of EEPROM cells and static latches. The operation of the MCU is controlied
directly by these latches and not the actual EEPROM byte. When programming the CONFIG
register, the EEPROM byte is being accessed. When the CONFIG register is being read, the
static latches are being accessed.

These bits can be read at any time. The value read is the one latched into the register from the
EEPROM cells during the last reset sequence. A new value programmed into this register cannot
be read until after a subsequent reset sequence. Unused bits always read as ones.

If SMOD = 1, CONFIG bits can be written at any time. f SMOD = 0 CONFIG bits can only be written
using the EEPROM programming sequence, and are neither readable nor active until latched via

the next reset.

ROMAD — ROM/EPROM Mapping Control
Refer to Operating Modes and On-Chip Memory.

" Bit 6 — Not implemented
Always reads one

CLKX — XOUT Clock
Refer to Operating Modes and On-Chip Memory.

PAREN — Pull-Up Assignment Register Enable
Refer to Parallel Input/Cutput.

NOSEC — Security Disable
Refer to Operating Modes and On-Chip Memory.

NOCOP — COP System Disable
Resets to programmed value
0 = COP enabied (forces reset on timeout)
1 = COP disabled {does not force reset on timeout)

ROMON — ROM/EPRCM Enable
Refer to Operating Modes and On-Chip Memory.

EFEON — EEPROM Enable
Refer to Operating Modes and On-Chip Memory.

MCB8HC11KA4 MOTOROLA
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Parallel Input/Output

The MC68HC11KA4/KA2 has up to 51 input/output lines, depending on the operaling mode. To
enhance the I/O functions, the data bus of this microcontroller is nonmultiplexed. The following
table is a summary of the configuration and features of each port.

Port Input Output Bidirectional Shared Functions
Pins Pins Pins
Port A e — 8 Timer
Port B - — 8 High Order Address
Port C — — 8 Data Bus
Port D — — 6 8Cl and SPI
Port E 8" —_ — A/D Converter
PortF — — 8 Low Order Address
Port G _ — 1 RW Signal
PortH — — 4 PWMs
* Only four pins on B4-pin version.
CONFIG — COP, ROM Mapping, EEPROM Enables $003F
Bit 7 6 5 4 3 2 ] Bit ¢
| RoMaD | — | cLkx | PAREN | NOsEC | Nocop | ROMON | EEON |

RESET: — 1 —_ —_ _— —_ — —

ROMAD -— ROM Mapping Control
Refer to Operating Modes and On-Chip Memory.

Bit 6 — Not implemented
Always reads one

CLKX — XOUT Clock Enable
Refer to Operating Modes and On-Chip Memory.

PAREN — Pull-Up Assignment Register Enable
0 = Pull-ups always disabled regardiess of state of bits in PPAR
1 = Pull-ups either enabled or disabled through PPAR

NCSEC —- Security Disable _
Refer to Operating Modes and On-Chip Memory.

NOCOP — COP System Disable
Refer to Resets and Interrupts.

ROMON — ROM/EPROM Enable
Refer to Operating Modes and On-Chip Memory.

EEON — EEPROM Enable
Refer to Operating Modes and On-Chip Memory.
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OPT2 — System Configuration Options 2 $0038

Bit 7 6 5 4 3 2 1 Bit 0
[urov [ cwom | — [ RvNE | LsBF | sPrz [ xovi | xpvo |
RESET: 0 0 0 — 0 0 0 0

LIRDV - LiR Driven
Refer io Operating Modes and On-Chip Memory.

CWOM — Pott C Wired-OR Mode
0 = Port C operates normally.
1 = Port C outputs are open-drain.

Bit 5 — Not implemented
Always reads zero

IRVNE — Internal Read Visibility/Not E
Refer to Operating Modes and On-Chip Memory.

LSBF — SPI LSB First Enable
Refer to Serial Peripheral Interface.

SPR2 — SPI Clock {SCK) Rate Select
Refer to Serial Peripheral Interface.

XDV1, XDVQ — XOUT Clock Divide Select
Refer to Operating Modes and On-Chip Memory.

NOTE

Do not confuse pin function with the electrical state of the pin at reset. All
general-purpose /O pins configured as inputs at reset are in & high-impedance
state and the contents of port data registers is undefined. In port descriptions, a
“U" indicates this condition. The pin function is mode dependent.
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PORTA — Port A Data $0G600

Bit 7 8 5 4 3 2 1 Bit 0
[ Pa7 | PA6 | PAs | PA4 | PA3 | PA2 [ PA1 | PA0 |
RESET: U u U U u U U U
Alt. Pin -
Func.: PAI oc2 oCc3 OC4 IC4/0C5 ICA IC2 IC3
And/or: OCH OCH OC1 OC1 OcC — — —
NOTE
To enable PA3 as fourth input capture, set the 14/05 bit in the PACTL register.
Otherwise, PA3 is configured as a fifth output compare out of reset, with bit 14/05
being cleared. If the DDA3 bit is set {configuring PA3 as an output), and IC4 is
enabled, writes to PA3 cause edges on the pin to result in input captures. Writing
to TI4/05 has no effect when the T14/05 register is acting as IC4. PA7 drives the
pulse accumulator input but also can be configured for general-purpose 1O, or
output compare. Note that even when PA7 is configured as an output, the pin
still drives the pulse accumulator input.
DDRA — Data Direction Register for Port A $0001
Bit 7 B 5 4 3 2 1 Bit 0
| DDA7 | ODAs | DDAs | DDA4 | DDA3 | DDA2 | DDAI | DDAO |
RESET: 0 0 0 0 0 0 ] 0

DDA[7:0] — Data Direction for Port A
0 = Bits set to zero to configure corresponding IO pin for input only
1 = Bits set to ene to configure corresponding /O pin for output

PORTB — Port B Data $0004
Bit 7 6 5 4 3 2 1 Bit 0
PB7 | PB6 | PBS | PB4 | PB3 | PB2 | PB1 | PBO |

S. Chip

or Boot: PB7 PBg& PBS PB4 PB3 PB2 PB1 PBO

RESET: U U U U U u U U

Expan.

or Test: | ADDR15 ADDR14 ADDR13 ADDRi2 ADDR11 ADDRi0 ADDR9 ADDRS

Reset state is mode dependent. In single-chip or bootstrap modes, port B pins are high impedance
inputs with selectable internal puli-up resistors. In expanded or test modes, port B pins are high order
address outputs and PORTB is not in the memory map.
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DDRB — Data Direction Register for Port B . $0002

Bit 7 6 5 4 3 2 1 Bit0
| poe7 | poes | DDBS | DDB4 | DDB3 | DDB2 | DDB1 | DDBO |
RESET: 0 0 0 0 0 0 0 0

DDBJ7:0) — Data Direction for Port B
0 = Bits set to zero to configure corresponding i/O pin for input only
1 = Bits set to one to configure corresponding /O pin for output

PORTF — Port F Data | $0005
Bit 7 6 5 4 3 2 1 Bit 0
PFi7 | PF6 | PFs | PF4 | PF3 PF2 PF1 PFO |

S. Chip .

or Boot: | PF7 PF6 PF5 PF4 PF3 PF2 PF1 PFO

RESET: U U U U U U u U

Expan.

or Test: | ADDR7 ADDR6 ADDRS ADDR4 ADDR3 ADDR2 ADDR1 ADDRO

Reset state is mode dependent. In single-chip or bootstrap modes, port F pins are high-impedance
inputs with selectable internal pull-up resistors. In expanded or test modes, port F pins are low order
address outputs and PORTF is not in the memory map.

DDRF — Data Direction Register for Port F $0003
Bit 7 6 5 4 3 2 1 Bit 0
| DDF7 | DDFs | DDFs | DDF4 | DDF3 | DDF2 | DDFt | DDFO |
RESET:  © 0 0 0 0 0 0 0

DDF{7.0] -— Data Direction for Port F
0 = Bits set to zero to configure corresponding {/0 pin for input only
1 = Bits set to one to configure corresponding /O pin for output
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PORTC — Pont C Data $0006

Bit 7 6 5 4 3 2 1 Bit 0
pc7 | Pcs | pPcs | pca | pes | pc2 | Pe PCO
S. Chip
or Boot: FC7 PC& PC5 PC4 PC3 PC2 PC1 PCO
RESET:| 0 0 0 0 0 0 0 0
Expan.
or Test: | DATA7 DATA6 DATA5 DATA4 DATA3 DATA2 DATA1  DATAO

Reset state is mode dependent. In single-chip or bootstrap modes, port C pins are high-impedance
inputs. it is customary to have an external pull-up resistor on lines that are driven by open-drain
devices. In expanded or test modes, port C pins are data bus inputs and outputs and PORTC is not in
the memory map.

DDRC — Data Direction Register for Port C $0007
Bit 7 8 5 4 3 2 1 Bit 0
| poc7 | pocs | ppcs | ppcs | pbcs | pbpcz | DDct | Dbco |
RESET: 0 0 0 0 0 o 0 0
DDC{7:0] — Data Direction for Port G
0 = Bits set to zero to configure corresponding I/O pin for input only
1 = Bits set to one to configure corresponding /O pin for output
PORTD — Port D Data $0008
Bit7 6 5 4 . 3 2 1 Bit 0
| o | o | pos | po4a | Pps | P2 | PD1 | PDO |
RESET: 0 0 U U U U u U
Alt. Pin ‘ .
Func.: - — sS SCK  MOSI  MISO  TxD RxD
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DDRD — Data Direction Register for Port D $0009

Bit7 6 5 4 3 2 1 Bit 0
[ — ] — 1 oobs [ poo4 | ppps | Dbo2 | DDDt | DDDO |

RESET: 0 0 0 0 0 0 0 0

Bits [7:6] — Not implemented
Always read zero

DDD{5:0] — Data Direction for Port D
0 = Bits set to zero to configure corresponding 1O pin for input only
1 = Bits set to one to configure corresponding /O pin for output

NOTE

When the SP! system is in slave mode, DDD5 has no meaning nor effect. When
the SPi system is in master mode, DDD5 determines whether bit 5 of PORTD is
an error detect input (DDD5 = 0) or a general-purpose output (DDDS = 1). If the
SP| system is enabled and expects any of bits [4:2] to be an input that bit wilt be
an input regardless of the state of the associated DDR bit. If any of bits [4:2] are
~ expected to be outputs that bit will be an output only if the associated DDR bit is

set,
PORTE — Port E Data $000A
Bit 7 6 5 4 3 2 1 Bit 0
[PE7 | PEe* | PEs® | PE4' | PE3 | PE2 | PE1 | PEO |
RESET: U u u u u u u u

Alt. Pin
Func.:” AN7 ANE ANS AN4 AN3 AN2 AN1 ANO

*Not bonded on 64-pin version.

[
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PPAR — Port Pull-Up Assignment $002C

Bit 7 6 5 4 3 2 1 Bit 0
| — | = [ = ] = THrruE] aPPUE | FPPUE | BPPUE
RESET: 0 0 0 0 1 1 1 1

Bits [7:4] — Not implemented
Always read zero

xPPUE — Port x Pin Pull-Up Enable
Refer to PAREN bit in CONFIG register discussed in Parallel Input/Qutput.

0 = Port x pin on-chip pull-up devices disabled

1 = Port x pin on-chip puli-up devices enabled

NOTE

FPPUE and BPPUE do not apply in expanded mode because ports F and B are
address outputs.

PORTH — Port H Data $007C
Bit 7 8 5 4 3 2 1 Bit 0
| — | = ] - — | p3 [ PH2 [ PHT | PHO |
RESET: 0 0 0 0 u u u U
Alt. Pin — - _ — PW4 PW3 PW2 PW1
Func.: . )

Port H pins reset to high-impedance inputs with selectable internal. pull-up resistors.

DDRH — Data Direction Register for Port H $007D
Bit 7 6 5 4 3 2 1 Bit 0
| — [ — 1 — ] — ] ooHs [ ooH2 | boHr | DDHO |
RESET: 0 0 0 0 1 1 1 1

Bits [7:4] — Not implemented
Ahlways read zero

DDH[3:0] — Data Direction for Port H
0 = Bits set to zero to configure corresponding /O pin for input only
1 = Bits set to one to configure corresponding 1/O pin for output

.
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NOTE

in any mode, PWM circuitry forces the I/O state to be an output for each port H line
associated with an enabled pulse-width modulator channel. In these cases, data
direction bits are not changed and have no effect on these lines. DDRH reverts
to controlling the I/O state of a pin when the associated function is disabied.
Refer to Pulse-Width Modulation Timer for further information.

PORTG — Port G Data $007E
Bit 7 6 5 4 3 2 1 Bit 0
(Per [ = [ =~ [ = = [ = [ =71 —

RESET: u 0 0 0 0 0 C 0

Alt. Pin _

Func.: RAWV — — — - — — —

Port G pins reset to high-impedance inputs with selectable internal pull-up resistors. In expanded and
special test modes PG7 becomes R/W.

DDRG — Data Direction Register for Port G $007F
Bit 7 6 5 4 3. 2 1 Bit0
(oo [ = [ = [ — [ — [ - [ =T —]
RESET: 0 0 0 0 0 0 0 0

DDG7 — Data Direction for Port G
0 = Bit set to zero to configure corresponding IO pin for input only
1 = Bit set to one to configure corresponding /O pin for output
In expanded and test modes, bit 7 is configured for R/W, forcing the state of this pin to be an output

although the DDRG value remains 0.

Bits [6:0] — Not implemented
Always read zero

1
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Serial Communications Interface

The SCI, a universal asynchronous receiver transmitter (UART) serial communications interface, is
one of two independent serial I/O subsystems in the MC68HC11KA4/KA2. Rearranging registers
and control bits used in previous M68HC 11 family devices has enhanced the existing SCI system
and added new features, which include the following:

* A 13-bit modulus prescaler that allows greater baud rate control
* Anew idle mode detect, independent of preceding serial data
+  Areceiver active flag

» Hardware parity for both transmitter and receiver

The enhanced baud rate generator is shown in the following diagram. Refer to the table of SCI
baud rate control values for standard values.

EXTAL —» 13-BIT COUNTER INTERNAL
A RESET PHASE 2 CLQCK
Y
SYNGH RECEIVER
13-BITCOMPARE = FIY 3 em— BAgPOEQTE

SCBDH/L SC! BAUD CONTROL

TRANSMITTER
| + 16 [ BAUD RATE
CLOCK

MCTHILUS BALID GEN BLOCK

SC| Baud Generator Circult Diagram
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TRANSMITTER (WRITE ONLY)
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PIN BUFFER
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w LL. - = < <
H S| 2] =
5 a w g T T
PARITY = % = = E
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¢ . = CONTROL LOGIC L—
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SCCR1 SCI CONTROL
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|
TDRE
(=
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TCIE
w =1 P
L %s%%héﬁh
\ / SCCR2 SCI CONTROL 2
SC1 Rx SCI INTERRUPT INTERNAL
REQUESTS REQUEST DATA BUS
SCITXBLOCK 3
SCI Transmitter Block Diagram
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RECEIVER

BAUD RATE
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+16 3 10 (1) - BIT 5
& RXSHFTREGISTER i
PDO ) o PIN BUFFER DATA .
AND CONTROL[ ] Recovery [ [~—> (|7 6 8 4 3 2 1 0
< vy
ISABLE Y MSB ALL ONES
DRIVER A ¢ ¢¢
RE
r
<
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< DETECT
SCCR2 SCI STATUS 1 >
A A
M
™ WAKEUP :
| Logic
- RWU
1B & ] [Ely
§§|=§:&E HEEBEREE %
SCCR1 SCI CONTROL 1 SCSR1 SCI STATUS 1 SCDR Rx BUFFER
*** (READ ONLY)
.
| __RDRF
IDLE
| oR
CE— | A
e L =
sEEE Eiﬁ
SCCR2 SCI CONTROL 2
SCiTx SCI INTERRUPT
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SCI Receiver Block Diagram
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SCBDH/L. — SCI Baud Rate Control High/Low $0070, $0071

Bit7 6 5 4 3 2 1 Bit 0
$0070 | BTST | BSPL | — | SBR12 | SBR11 | SBR10 | SBR9 | SBRS | High
RESET: 0 0 0 0 0 0 0 0
$0071 | SBR7 | SBR6 | SBR5 | SBR4 | SBR3 | SBR2 | SBR1 | SBRO | Low
RESET: 0 0 0 0 0 1 0 0

BTST — Baud Register Test (TEST)
BSPL — Baud Rate Counter Split (TEST)

Bit 5 — Not implemented
Always reads zero

SBR[12:0] — SCi Baud Rate Selects
Use the following formula to calculate SCI baud rate. Refer to the table of baud rate control values for
example rates:
SClbaud rate = EXTAL +{16 - (2 - BR)]
Where BR is the contents of SCBDH, L (BR =1, 2, 3, ..., 8191).

BR = 0 disables the baud rate generator.

SCl Baud Rate Control Values

Target | Crystal Frequency (EXTAL)
Baud 8 MHz 12 MHz 16 MHz
Rate Dec Value Hex Value | Dec Value | Hex Value | Dec Value | Hex Value
110 2272 $08E0 3409 $0051 4545 $11C1
150 1666 $0882 2500 $09C4 3333 $0D05
300 833 $0341 1250 $04E2 16686 $0682
600 416 $Q1AD 625 $0271 833 $0341
1200 208 $00D0 312 $0138 416 $01A0
2400 104 $0068 156 $009C 208 $00D0
4800 52 $0034 78 $004E 104 $0068
9600 26 $001A ' 39 $0027 52 $0034
18.2K 13 $000D 20 $0014 28 $001A
38.4K — — — — 13 $000D

MCB8HC11KA4 MOTOROLA
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SCCR1 — SCI Control 1 ’ $0072

Bit 7 6 5 4 3 2 1 Bit 0
[oopswoms | — [ M [WAKE| T | PE | PT |
RESET: 0 0 0 0 0 0 0 0

LOOPS — SCI LOGP Mode Enable .
0 = SCl transmit and receive operate normally
1 = SCl transmit and receive are disconnected from TxD and RxD pins, and transmitter output is
fed back into the receiver input

WOMS — Wired-OR Mode for SCI Pins (PD1, PD0; See also DWOM bit in SPCR.)
0 = TxD and RxD operate normally
1 = TxD and RxD are open drains if operating as an output

Bit 5 — Not implemented
Always reads zero

M — Mode (Select Character Format)
0 = Start bit, 8 data bits, 1 stop bit
1 = Start bit, 9 data bits, 1 stop bit

WAKE — Wakeup by Address Mark/Idle
0 = Wakeup by IDLE line recognition
1 = Wakeup by address mark {most significant data bit set)

ILT — Idie Line Type
0 = Short (SCI counts consecutive ones after start bit)
1 = Long {SCI counts ones only after stop bit)

PE — Parity Enable
0 = Parity disabled
1 = Parity enabled

PT — Parity Type
0 = Parity even (even number of ones causes parity bit to be zero, odd number of ones causes
parity bit to be one)
1 = Parity odd (odd number of ones causes parity bit o be zero, even number of ones causes
parity bit to be one)

MOTOROLA MCBBHG11KA4
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SCCR2 — SCI Control 2

TIE — Transmit Interrupt Enable
0 = TDRE interrupts disabled

1 = 8Cl interrupt requested when TDRE status flag is set
TCIE — Transmit Complete Interrupt Enable
0 = TC interrupts disabled
1 = SCl interrupt requested when TC status flag is set

RIE — Receiver interrupt Enable
0 = RDRF and OR interrupts disabled
1 = SCl interrupt requested when RDRF flag or the OR status flag is set
IL1E — Idle Line Interrupt Enabie
0 = IDLE interrupts disabled
1 = SCl interrupt requested when IDLE status flag is set

TE — Transtitter Enable
0 = Transmitter disabled

1 = Transmitter enabled

RE — Receiver Enable

0 = Receiver disabled
1= Receiver enabled

RWU — Receiver Wakeup Control
0 = Normal SCI receiver
1 = Wakeup enabled and receiver interrupts inhibited
SBK — Send Break
0 = Break generator off
1 = Break codes generated as long as SBK = 1

Bit 7 5 5 4 3 2 1 Bit 0
| TE | TcE | RE | ILE TE | RE | AW | SBK |
; RESET: .0 0 0 0 0 0 0 0

$0073

|
MCBBHC11KA4
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SCSR1 — SC! Status Register 1 $0074

Bit7 6 5 4 3 2 1 Bit 0
[ ore | ¢ | RORF | IDLE | OR N | FE | PF |
RESET: 1 1 0 5 5 5 5 5

TDRE — Transmit Data Register Empty Flag
This flag is set when SCDR is empty. Clear the TDRE flag by reading SCSR1 with TDRE set and then
writing to SCDR. '
_ 0 =8CDR busy
1 =SCDR empty

TC — Transmit Complete Flag
This flag is set when the transmitter is idle (no data, preamble, or break transmission in progress).
Clear the TC flag by reading SCSR1 with TC set and then writing to SCDR.
0 = Transmitter busy
1 = Transmitter idle

RDRF — Receive Data Register Full Flag
Once cleared, IDLE is not set again until the RxD line has been active and becomes idle again. RDRF
is set if a received character is ready to be read from SCDR. Clear the RDRF flag by reading SCSR1
with RDRF set and then reading SCDR.
0 = SCDR empty
1=8CDR full

IDLE — ldle Line Detected Flag
This flag is set if the RxD line is idle. Once cleared, IDLE is not set again until the RxD line has been
active and becomes idle again. The IDLE flag is inhibited when RWU = 1. Clear IDLE by reading
SCSR1 with IDLE set and then reading SCDR.
0 = RxD line is active
1 = RxD line is idle

OR — Overrun Error Flag
OR is set if a new character is received before a previously received character is read from SCDR.
Clear the OR flag by reading SCSR1 with OR set and then reading SCDR.
0 = No overrun
1 = Qverrun detected

NF — Noise Error Flag
NF is set if majority sample logic detects anything other than a unanimous decision. Clear NF by
reading SCSR1 with NF set and then reading SCDR.
0 = Unanimous decision
1 = Noise detected

FE — Framing Error
FE is set when a zero is detected where a stop bit was expected. Clear the FE flag by reading SCSR1
with FE set and then reading SCDR.
0 = Stop bit detected
1 = Zero detected

MOTOROLA MCB8HC11KA4
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PF — Parity Error Flag
PF is set if received data has incorrect parity. Clear PF by reading SCSR1 with PE set and then
reading SCDR.
0 = Parity comrect
1 = Incorrect parity detected

SCSR2 - SCI Status Register 2 $0075
Bit7 6 5 4 3 2 1 Bit 0
= [ - T =T =1 =T =71 =T r]

RESET: 0 0 0 0 0 o 0 ¢

Bits [7:1] — Not implemented
Always read zero

RAF — Recelver Active Flag (Read only)'
0 = A character is not being received
1 = A character is being received

SCDRH/L — SCI Data Register High/Low $0076, $0077
Bit 7 & 5 4 3 2 1 Bit 0
$0076 R8 18 — — — — — — | SCDRH (High)

$DO77 R717 R6/T6 R5/TS R4/T4 R3T3 Ra/T2 R1/T1 RO/TO | SCDRL (Low)

R8 — Receiver Bit 8
Ninth serial data bit received when SCl is configured for a nine data bit operation.

T8 — Transmitter Bit 8 _
Ninth serial data bit transmitted when SCl is configured for a nine data bit operation.

Bits [5:0] — Not implemented
Always read zero

R/T[7:0] — Receiver/Transmitter Data Bits [7:0]
SCl data is double buffered in both directions.

"~ MCBSHC11KA4 MOTOROLA
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Serial Peripheral Interface

The SPI allows the MCU to communicate synchronously with péripheral devices and other
microprocessors. Data rates can be as high as 2 Mbits per second when configured as a master
and 4. Mbits per second when configured as a slave (assuming 4 MHz bus speed).

Two control bits in OPT2 allow the transfer of data either MSB or LSB first and select an additional
divide by four stage to be inserted before the SPI baud rate clock divider.

INTEFINAL > | MISO
MCUiLOCK : E PD2 )
DIVIDER MSB LSB M .
42 24 +18 +32 1€-1 8/6BITSHIFTREGISTER  [*€-1 s g
READ DATA BUFFER =
' 2
—
=
¢ +CLOCK §
SPI CLOCK (MASTER) g
SELECT > ook [€ N
Loglc [ M
.- =
| ¢ YY) -
o 0 .
b PD5
o =
. = I ke
Y Y 2| 812
MSTR
= ’
SPE
SPI CONTROL <
-
3 = Elof o - o
ol 8 ol wi g D e ezl
5z = 2B EEREEE
L Y110
| spistatus REGISTER | [ spiconTRoL REGISTER |
> (—)—I
SPIINTERRUPT INTERNAL
REQUEST DATABUS : SPIBLOCK 2 SPR

SPi Block Diagram
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SPCR — Serial Peripheral Control Register $0028

Bit 7 6 5 4 3 2 1 Bit 0
| sPiE | sPE | pwoM | MsTR | cPoL | cPHA | sPR1 | SPRo |
RESET: 0 0 0 0 0 1 u u

SPIE — Serial Peripheral interrupt Enable
0 = SPIl interrupts disabled
1 = SP{ interrupts enabled

SPE — Serial Peripheral System Enable
0 = SPi off
1 =S8Plon

DWOM — Port D Wired-OR Mode Option for SP!I Pins PD[5:2] (See also WOMS bit in SCCR1.)
0 = Normal CMQS outputs
1 = Open-drain outputs

MSTR — Master Mode Select
0 = Slave mode
1 = Master mode

CPOL, CPHA — Clock Polarity, Clock Phase
Refer to SPI Transfer Format.

SCK CYCLE # 1 2 4 5 ] 7 &

(FOR REFERENCE)

SCK (CPOL = 0) J_\IJ_YJ—U.M_V_J_VJ_Q_J——V_

& i | | | ! -
SAMPLE INPUT ! ¢ 4« ’ ¢ I ¢ ’ ¢ ‘ ¢ l \L i
C(opHa-qpataour —( M8 X_ 6 X 5 X_ ¢ X3 Yz X1 X e X »——mo
e |y [y Vv v v v |
! (CPHA=1) DATAOUT — MSB 3 5 4 8 A2 ! L )}—
55 (TO SLAVE) _\? /:—

SPI TRANSFER FORMAT

SP1 Transfer Format

_ NOTE

This figure shows transmission order when LSBF = 0 default. If LSBF = 1, data is
transferred in reverse order (LSB first).
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SPR2, SPR1 and SPRO -— SPI Clock Rate Selects (SPR2 Is located in OPT2 register)

SPR{2:0] Divide Frequency at
E Clock By E = 2 MHz (Baud)
000 2 1.0 MHz
001 4 500 kHz
010 16 125 kHz
011 32 62.5 kHz
100 8 250 kHz
101 16 125 kHz
110 64 31.3 kHz
111 128 15.6 kHz
SPSR -~ Serial Periphera! Status Register ‘ $0029
Bit 7 6 5 4 3 2 1 - Bito
| sPF [wooL [ — [wmooF] — | — | — —
RESET: 0 0 0 0 0 0 0 0

SPIF — SP! Transfer Complete Flag
This flag is set when an SPI transfer is complete (after eight SCK cycles in a data transfer). Clear this
flag by reading SPSR (with SPIF = 1), then access SPDR data register.
0 = No SPlI transfer complete or SP1 transfer still in progress
1 = SPl transfer complete

WCOL — Write Collision :
This flag is set if the MCU tries to write data into SPDR while an SPI data transfer is in progress. Clear
this flag by reading SPSR (WCOL = 1), then access SPDR.
0 = No write collision
1 = Write collision

Bit 5 — Not implemented
Always reads zero

MODF — Mode Fault (Mode fault terminates SPI operation)
' 0 = No mode fault
1 = Mode fault (SS is pulled low while MSTR = 1)

Bits [3:0] — Not implemented
Always read zero

SPDR — SPI Data $002A
Bit7 8 5 4 3. 2 1 _ Bito
| Bz [ & [ 5 | 4 | a [ 2 | 1 | sro ]

SPlis double buffered in, single buffered out.
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OPT2 — System Configuration Options 2 $0038

Bit 7 6 5 4 3 2 1 Bit 0
[URDV | cwom | — [ IRVNE | LSBF .| SPR2 | XDVi | XDVo |
RESET: 0 0 0 — 0 0 0 0

LIRDV— LIR Driven
Refer to Operating Modes and On-Chip Memory.

CWOM — Port C Wired-OR Mode
Refer to Parallel Input/Qutput.

Bit 5 — Not implemented
Always reads zero

IRVNE — Internal Read Visibility/Not E
Refer to Operating Modes and On-Chip Memory.

LSBF — SPI LSB First Enable
0 = SPI data transferred MSB first
1 = SPI data transferred LSB first

SPR2 — SPI Ciock (SCK) Rate Select
Adds a divide by four prescaler to SPI clock chain. Refer to SPCR register.

XDV[1:0] — XOUT Clock Divide Select
Refer to Operating Modes and On-Chip Memory.

—
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Analog-to-Digital Converter

The analog-to-digital (A/D) converier system uses an all-capacitive charge-redistribution
technique to convert analog signals to digital values. The MCB8HC11KA4/KA2 A/D converter
system is an 8-channel {four channels on 64-pin version), 8-hit, multiplexed-input, successive-
approximation converter. It does not require external sample and hold circuits. The sample and
hold time is 12 clock cycles. Refer to Timing Diagram for Sequence of Four A/D Conversions,

~ The clock source for the A/D converter's charge pump, like the clock source for the EEPROM
charge pump, is selected with the CSEL bit in the OPTION register. When the E clock is slower
than 1 MHz, the CSEL bit must be set to ensure that the successive approximation sequence for
the A/D conventer will be completed before any charge loss occurs. In the case of the EEPROM, it
is the efficiency of the charge pump that is affected.

PEQ
8-BIT CAPACITIVE DAC
v - WITH SAMPLE AND HOLD
PE2
AN2 SUCCESSIVE APPROXIMATION
REGISTER AND CONTROL <
RESULT
ANALOG AAAA
MUX
PE4 o
AN4 B
<
(
INTERNAL
— DATA BUS
VY AAAAAA '
[
6 g s Q|oO|m| =<
. [&] Iu) 2fo|ololje
iy ADCTL AD CONTROL
Y F' YYYYY

RESULT REGISTER INTERFACE

Y 2 Y Y

ADR1 A/DRESULTA ADR2 A/DRESULT 2 ADR2 ADRESULT 3 ADR4 A/DRESULT 4

S S S T

MO BLOCK

A/D Converter Block Diagram
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The A/D converter can operate in single or muitiple conversicn modes. Multiple conversions are
performed in sequences of four. Sequences can be performed on a single channei or on a group
of channels.

Pins AVpp and AVgg provide the supply voltage to the digital portion of the A/D converter. Ping
Vru and VR, provide the reference supply voltage inputs.

A multiplexer allows the single A/D converter to select.one of 16 analog input signals. Retfer to the
A/D converier channel assignment bits CD-CA description.

The A/D converter control logic implements automatic conversion sequences on a selected
channel four times or on a group of four channels once each. A write to the ADCTL register
initiates conversions and, if made while a conversion is in process, a write to ADCTL also halts a
conversion operation in progress.

When the MULT bit is zero, the A/D converter system is configured to perform four consecutive
conversions on the single channel specified by the four channel-select bits (CD-CA). When the
MULT bit is one, the A/D system is configured to perform conversions on each channel in the
group of four channels specified by the CD and CC channel select bits. Refer to A/D Converter
Channel Assignments table.

When the SCAN bit is zero, four conversions are performed in the desired channel group, once
each, to fill the four result registers. When SCAN is one, conversions continue channel-by-
channel in the desired group with the result registers being updated continually as new data
becomes available.

E CLOCK
-y MSB mre | BTs | &4 | BTa | T2 | BT | LsB -
o 12 ECYCLES 4 2 2 2 2 2 2 2 2 ]
= CYCLES CYC  CYC CYC CYC CYC CYC  CYC | CYC g
e SAMPLE ANALOG INPUT SUCCESSIVE APPROXIMATION SEQUENCE END ®
I o u.
== - o ]
e g 3
H P - " ff
i TS e - g §
s b o
i P 193 [
CONVERT FIRST CONVERT SECOND CONVERT THIRD CONVERT FOURTH '———‘
CHANNEL 9 CHANNEL o CHANNEL 9 CHANNEL 128 E
0 AND UPDATE ADRI AND UPDATE ADR2 AND UPDATE ADR3: AND UPDATE ADR4 CYCLES

AD CONVERSION TiW

Timing Dlagram for a Sequence of Four A/D Conversions
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INPUT
PROTECTION
DEVICE

DIFFUSION AND
POLY COUPLER

<4KQ

400 nA T DAC
JUNCTION ~20pF | CAPACITANCE

LEAKAGE

= NV VAL

*THIS ANALOG SWITCH I3 CLOSED ONLY DURING THE 12-CYCLE SAMPLE TIME.

ANALOG INPUT PIN

Electrical Model of an Analog Input Pin (Sample Mode)

ADCTL — A/D Control/Status $0030
Bit7 [ 5 4 3 2 1 Bit 0
[ocF | — [seaN [MurT | o [ oc | c8 | cA |
RESET: 0 0 0 0 0 0 0 0

CCF — Conversions Complete Flag
CCF is set after an A/D conversion cycle and cleared when ADCTL is written.

Bit 6 — Not implemented
Always reads zero

SCAN — Continuous Scan Control
0 = Do four conversions and stop
1 = Convert four channels in selected group continuously

MULT — Multiple Channel/Single Channei Control
0 = Convert single channel selected _
1 = Convert four channels in selected group

MOTOROLA MCBSHG11KA4
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CD-CA — Channel Select D through A

A/D Converter Channel Assignments

Channel Select Centrol Bits Channel Result in ADRx if
CD cc cB CA Signal MULT =1
0 0 0 0 ANO ADR1
0 0 0 1 AN1 ADR2
0 0 1 0 AN2 ADR3
0 0 1 1 AN3 ‘ ADR4
0 1 0 0 AN4 : ADR1
o 1 0 1 AN5 : ADR2
0 1 1 0 ANS ADR3
0 1 1 1 AN7 ADR4
1 0 0 0 Reserved —

o1 0 0 1 Reserved —_
1 0 1 0 Reserved —
1 0 1 1 Reserved —_
1 1 o] ¢ Vien* ADR1
1 1 0 1 Val© ADR2
1 1 1 0 {(VgH)/2" ADR3
1 1 1 1 Reserved® ADR4

*Used for factory testing

ADR[4:1] — A/D Results | : $0031-$0034
$0031 | Bit7. 6 5 4 3 2 1 Bit0 | ADRI

$0032 | Bit7 6 5 4 3 2 1 Bito | ADR2

$0033 | Bit7 6 5 4 3 2 1 Bit0 | ADR3

$0034 | Bit7 6 5 4 3 2 1 Bito | ADR4

OPTION — System Configuration Options $0039

Bit7 6 5 4 3 2 1 Bit 0
[ appu | cseL | moE* | byt | coME [ FoME' [ CR1* | 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, any time in special mode.

ADPU — A/D Converter Power-Up
0 = A/D converter powered down
1= A/D converter powered up

CSEL — Clock Select
0 = A/D and EEPROM use system E clock
1= A/D and EEPROM use internal RC clock source
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IRQE — IRQ Select Edge Sensitive Only
Refer to Resets and Interrupts.

DLY — Enable Oscillator Startup Delay on Exit from Stop
Refer to Resets and Interrupts.

CME - Clock Monitor Enable
Refer to Resets and Interrupts.

FCME — Force Clock Monitor Enable
Refer to Resets and Interrupts.

CR[1:0] — COP Timer Rate Select
Refer to Main Timer.
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Main Timer

The timing system is based on a free-running 16-bit counter with a four-stage programmable
prescaler. A timer overflow function allows .software to extend the system’s timing capability

beyond the counter's 16-bit range.

The timer has three channels of input capture, four channels of output compare, and one channel
that can be configured as a fourth input capture or a fifth output compare. In addition, the timing
system inc¢ludes pulse accumulator and real-time interrupt {RTI) functions, as well as a clock

monitor function, which can be used to detect clock failures that are not detected by the COP.

Refer to Pulse Accumulator and Real-Time Interrupt for further information about these
functions. Refer to the following table for a summary of the crystal-related frequencies and

periods.
Timer Summary
XTAL Frequencies
8.0 MHz 12.0 MHz 16.0 MHz Other Rates
Control 2.0 MHz 3.0 MHz 4.0 MHz (E)
Bits 500 ns 333 ns 250 ns (1/E)
PR[1:0] Main Timer Couni Rates
00
1 count — 500 ns 333 ns 250 ns {EN)
overflow — 32,768 ms 21.845 ms 16,384 ms (E/21 6)
01
1 count — 2.0 ps 1.333 us 1.0us (E/4)
ovetflow — 131.07 ms 87.381 ms 65.536 ms (Es21 8)
10
1 count — 40us 2.667 us 2.0pus (E/8)
overflow — 262.14 ms 174.76 ms 131.07 ms (E/21 9)
11
1 count — 8.0us 5.333 us 4.0 us (E/18)
oveflow — 524.29 ms 349.52 ms 262.14 ms (5/220)
RTR[1:0] Periedic (RTI} Interrupt Rates
00 4.096 ms 2731 ms 2.048 ms (Er213)
o1 8.192 ms 5.461 ms 4.096 ms (Er2'4)
10 16.384 ms 10.923 ms 8.192 ms (E/215)
11 32.768 ms 21.845 ms 16.384 ms (Er218)
CR[1:0] COP Watchdog Timeout Rates
00 16.384 ms 10.923 ms 8.192 ms (E/215y
01 65.536 ms 43.691 ms 32.768 ms (Er217)
10 262.14 ms 174.76 ms 131.07 ms (E/219)
11 1.049 s 699.05 ms 524.28 ms (E/221y
Timeout Tolerance
{— 0 ms/+...) 16.4 ms 10.9 ms 8.192 ms (5;215)
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TOC4 (H)) | TOC4(LO) [Foca] BIT4 o
14/051
3> 16-BT COMPARATOR = OC3.. ‘. =
TI4/05 {HI) | /05 (LO) 5.»0— I4i05F FOCs ) ——ems
> 16-BITLATCH CLK i c4—e-0 0 <
rTTYITTT ' CFORG '
[ 14/05 | FORGE QUTPUT
COMPARE IC11 It
»{  16BITLATCH CLK|we [CiF He «<|BIT 2}« Pa2/IC1
TIC1 (HY) lTIC1 (LO) Licar } }@
! 16-BITLATCH CLK|< [C2F He <|BIT 1 PA1/C2
Ticz (H) | Tic2 (Lo} [ical D_@
p]  16-BITLATCH CLK|< [ICaF He | BIT 0}« PAD/ICa
TIC3 (Hi) | TIC3 (LO)
TG TMSK 1 PORT A
STATUS [NTERRUPT PIN CONTROL
FLAGS ENABLES

CAPTURE COMPARE BLOCK

Timer Block Diagram
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CFQORC — Timer Compare Force $000B

Bit 7 6 5 4 3 2 1 Bit 0
| Foct | Foce | Foca [ Foca [ Foes | — | — [ — |
RESET: 0 0 0 0 0 0 0 0

FOC[5:1] — Ferce Qutput Comparison
When the FOC bit associated with an output compare circuit is set, the output compare circuit
immediately performs the action it is programmed to do when an output match occurs.
0 = Not affected
1 = Qutput x action occurs

Bits [2:0] — Nof implemented
Always read zero

OC1M — Qutput Compare 1 Mask ' $o0oocC
Bit 7 6 5 4 3 2 1 Bit 0
|ocm7 [ ocime [ ooims [ octma [ oot | — | — | — |
RESET: 0 0 0 0 0 0. 0 0

Set bit(s} to enable OC1 to control corresponding pin{s) of port A

Bits [2:0] — Not implemented
Always read zero

OC1D — Qutput Compare 1 Data $000D
Bit7 6 5 4 3 2 1 Bit0
[ocio7 | ocibs | ocibs [ octpa [ ocibe | — [ — [ — |
RESET:  © 0 0 0 0 0 0 0

If OC1Mzx is set, data in OC1Dx is ouiput to port A bit x on successful OC1 compares.

Bits [2:0] — Not implemented
Always read zero

TCNT — Timer Count $000E, $000F
$000E Bit 15 i4 13 12 11 10 9 Bit 8 High TCNT
$00CF Bit 7 6 5 4 3 2 1 Bit 0 Low

TCNT resets to $0000. In normal modes, TCNT is read-only.
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TIC1~TIC3 — Timer Input Capture $0010-80015

$0010 Bit 15 14 13 12 11 10 9 Bit 8 High TICA
$0011 Bit 7 6 5 4 3 2 1 Bito Low
$0012 Biti5 |- 14 13 12 11 10 g Bit 8 High TIC2
$0013 Bit 7 6 5 4 3 2 1 Bit ¢ Low
$0014 Bit 15 14 13 12 11 10 9 Bit 8 High TIC3
$0015 Bit 7 6 5 4 3 2 1 Bit 0 Low

TICx not affected by reset

TOC1-TOC4 — Timer Qutput Compare $0016-%001D
$0016 Bit 15 i4 13 12 11 10 9 Bit 8 High TOC1
$0017 Bit 7 6 5 4 3 2 1 Bit 0 Low
$0018 | Bit15 14 13 12 11 10 9 Bit 8 High TOC2
$0019 Bit7 6 5 4 3 2 1 Bit0 Low
$001A | Bit15 14 - 13 12 11 10 g Bit 8 High TOC3
$001B Bit 7 6 5 4 3 2 1 Bit 0 Low
$001C | Bit15 14 13 12 1 10 9 Bit 8 High TOC4
$001D Bit 7 8 5 4 3 2 1 Bit 0 Low

All TOCx register pairs reset to ones ($FFFF).

T14/05 — Timer Input Capture 4/Qutput Compare 5 $001E, $001F
$001E | Bit15 14 13 12 11 10 9 Bits | High
$001F Bit7 6 5 4 3 2 1 Bit 0 Low

This is a shared register and is either input capture 4 or output compare 5 depending on the state
of bit 14/05 in PACTL. Writes to Ti4/05 have no effect when this register is configured as input
capture 4. All TI4/05 register pairs reset to ones ($FFFF).

MOTOROLA MCB8HC11KA4
62  MCBBHC11KA4TS/D



TCTL1 — Timer Control 1 $0020

Bit 7 6 5 4 3 2 1 Bit 0
| om2 | o2 [ oMz | o3 | oms | o4 | ows | ols
RESET: 0 0 0 0 0 0 0 0

OM[5:2] — Qutput Mode

OL[5:2] — Qutput Leve!

OMx OLx Actlon Taken on Successful Compare
- 0 0 Timer disconnected from output pin loglc
0 1 Toggle OCx output line
1 0 Clear OCx output line to 0
1 1 Set OCx output line to 1
TCTL2 — Timer Control 2 $0021
Bit 7 ] 5 4 3 2 1 Bito
| EDG4B | EDG4A | EDG1B | EDG1A | EDG2B | EDG2A | EDG3B | EDGAA |
-RESET: c o 0 4] 0 0 0 0

Timer Controi Configuration

EDGxB EDGxA Configuration
0 0 Capture disabled
0 1 Capture on rising edges only
1 o Capture on falling edges only
1 1 Capture on any edge
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TMSK1 — Timer Interrupt Mask 1 $0022

Bit 7 6 5 4 3 2 1 Bit 0
| octi | ocai | ocai | ocal | wost | 1c1 [ ical T oical |
RESET: 0 0 0 0 0 0 0 0

OC1I-0C4! — Output Compare x Interrupt Enable
14/05] — Input Capture 4 or Output Compare 5 interrupt Enable

IC11-IC3! — Input Capture x Interrupt Enable

NOTE

Control bits in TMSK1 correspond bit for bit with flag bits in TFLG1. Ones in
TMSK1 enable the corresponding interrupt sources.

TFLGT — Timer Interrupt Flag 1 . $0023
Bit 7 6 5 4 3 2 1 Bit 0
| octF | ocer | ocaF | ocaF | osF | IctF | IcoF | icaF |
RESET: 0 0 0 0 0 0 0 0

Clear flags by writing a one to the corresponding bit position(s).

CC1F-0OC4F — Output Compare x Flag
Set each time the counter matches output compare x value

14/05F — Input Capture 4/Output Compare 5 Flag
Set by 1C4 or OC5, depending on which function was enabled by [4/05 bit in PACTL

IC1F—IC3F — Input Capture x Flag
Set each time a selected active edge is detected on the 1Cx input line

MOTOROLA MC6E8HC11KA4
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TMSK2 — Timer Interrupt Mask 2 $0024

Bit 7 6 5 4 3 2 1 Bit 0
| Toi | R7u | paovi ] panl — | — [ PRt | PRo |
RESET: 0 0 0 0 0 0 0 0

TOIl — Timer Overfiow Interrupt Enable
0 = Timer overflow interrupt disabled
1 = Timer overflow interrupt enabled

ATl — Real-Time Interrupt Enable
0 = RTIF interrupts disabled
1 = Interrupt requested when RTIF is set to one.

NOTE

Controf bits [7:4] in TMSK2 correspond bit for bit with flag bits [7:4] in TFLG2.
Ones in TMSK2 enable the corresponding interrupt sources.

PAQVI — Pulse Accumulator Overflow Interrupt Enable
Refer to Puise Accumulator,

PAIl — Pulse Accumulator Interrupt Enable
Refer to Pulse Accumulator.

Bits [3:2] — Not implemented
Always read zero

PR[1:0] — Timer Prescaler Select
In normal modes, PR1 and PRO can only be written once, and the write must occur within 64 cycles

after reset. Refer to Maln Timer for specific iming values.

PR[1:0] Prescaler

oo

01 4
10 8
11 16
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TFLG2 — Timer Interrupt Flag 2 $0025

Bit 7 6 5 4 3 2 1 Bit 0
| ToF | RF [PaovF| PAF | — | — | — | — ]
RESET: 0 0 0 0 0 0 0 0

Clear flags by writing a one to the corresponding bit position(s).

TOF — Timer Overflow Flag
Set when TCNT changes from $FFFF to $0000

RTIF — Real-Time {Periodic) Interrupt Flag
Set periodically. Refer to RTR[1:0] bits in PACTL register.

PAOVF — Pulse Accumulator Overflow Flag
Refer to Pulse Accumulator.

PAIF — Pulse Accumulator Input Edge Flag
Refer to Pulse Accumulator.

Bits [3:0] — Not implemented
Always read zero

PACTL — Pulse Accumulator Control $0026
Bit 7 6 5 4 3 2 1 Bit 0
— | PaeN | Pamop | PEDGE| — | 05 | RTR1 | RTRO |

RESET: 0 0 0 0 0 0 0 0

Bit 7 — Not implemented
Always reads zero

PAEN — Pulse Accumulator System Enable
Refer to Pulse Accumulator.

PAMOD — Pulse Accumulator Mode
Refer to Pulse Accumulator.

PEDGE — Pulse Accumulator Edge Control
Refer to Pulse Accumutator.

Bit 3 — Not implernented
Always reads zero

14/05 — Input Capture 4/Qutput Compare 5
Configure T14/05 for input capture or output compare
0 = OC5 enabled .
1 = IC4 enabled

RTR[1:0] — Real-Time Interrupt (RTI) Rate
Refer to Real-Time Interrupt.

: .
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Real-Time Interrupt

The real-time interrupt (RTI) function can generate interrupts at different fixed periodic rates.
These rates are a function of the MCU oscillator frequency and the value of the software-
accessable control bits, RTR1 and RTRO. These bits determine the rate at which interrupts are
requested by the RTI system. The RTI system is driven by an E divided by 213 rate clock
compensated so that it is independent of the timer prescaler. The RTR1 and RTRO control bits
‘select an additiona! division factor. RTlis set to its fastest rate by default out of reset and can be
changed at any time. Refer to interrupt enable and flag bits in TMSK2 and TFLG2 registers.

Real-Time Interrupt Rates

RTR | Divide XTAL = XTAL = XTAL =
[1:0] | EBy | 8.0 MHz 12.0 MHz 16.0 MHz
oo 213 4,096 ms 2.731 ms 2.048 ms
01 214 8.192 ms 5.461 ms 4.096 ms
10 215 16.384 ms 10.923 ms 8.192 ms
11 - 016 32768 ms 21.845 ms 16.384 ms

E= 2.0 MHz 3.0 MHz - 4.0 MHz

]
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Pulse Accumulator

The MC88HC11KA4/KA2 has an 8-bit counter that can be configured as a simple event counter
or for gated time accumulation. The counter can be read or written at any time.

The port A bit 7 I/0 pin can be configured to act as a ciock in event counting mode, or as a gate
signal to enable a free-running clock (E divided by 64) to the 8-bit counter in gated time
accumulation mode.

Selected Common XTAL Frequencies
Crystal 8.0 MHz 12.0 MHz 16.0 MHz
CPU Clock (E) 2.0 MHz 3.0 MHz 4.0 MHz
Cycle Time (1/E) 500 ns 333 ns 250 ns
Pulse Accumulator (Gated Mode)
(5,26) 1 count — 32.0 us 21.330 us 16.0 us
(E/214) overflow - 8.192 ms 5.461 ms 4.096 ms
PAOVI
PAOVF
INTERRUPT
Pl REQUESTS
PAIF
E+ 64 CLOCK _ w
(FROM MAIN TIMER) = =
| |
1T T et B N Y I I M M O T N
TMSK2 INTENABLES ~ [E=, o=~ TFLG2 INTERRUPT STATUS
PAI EDGE AA TDISABLE
> PAEN FLAG SETTING
* OVERFLOW
MCU PIN _
PAT/ INPUT BUFFER - > 21 CLOCK |yl PACNT &EITCOUNTER
PAI/ AND > MUX
OR >
oc1 EDGE DETECT - DATA A ENABLE
* BUS
QUTPUT |
BUFFER PAEN
"4
FROM | alw
MAIN TIMER Z|218
<] <Cf LW
oct [Tt Tl I S T O
o, PACTL CONTROL [y
INTERNAL
DATA BUS
. PULSE ACC BLOCK
Pulse Accumulator System Block Diagram
MOTOROLA MCB8HC11KA4
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TMSK2 — Timer Interrupt Mask 2 $0024

Bit 7 6 5 4 3 2 1 Bit 0
1ol | R | Paovi| pat | — | — | PRt | PRO |
RESET: 0 0 0 0 0 0 0 0

TOl — Timer Overflow Interrupt Enable
Refer to Main Timer.

RTIll — Real-Time Interrupt Enable
Refer to Main Timer.

PAOVI — Pulse Accumulator Overflow Interrupt Enable
0 = Pulse accumulator overflow interrupt disabled
1 = Pulse accumulator overflow interrupt enabled

PAll — Pulse Accumulator Input Interrupt Enable
0 = Pulse accumulator input interrupt disabled
1 = Pulse accumulator input interrupt enabled if PAIF bit in TFLG2 register is set

Bits [3:2] — Not implemented
Always read zero

PR{1:0] — Timer Prescaler Select
Refer to Main Timer.

NOTE

Control bits [7:4] in TMSK2 correspond bit for bit with flag bits [7:4] in TFLG2.
Ones in TMSK2 enable the corresponding interrupt sources.

TFLG2 — Timer Interrupt Flag 2 $0025
Bit 7 6 5 4 3 2 1 Bit 0
| ToF | RF [PAOvF| PAF | — | — | — | — |
RESET: 0 0 0 0 0 0 0 0

Clear flags by writing a one to the corresponding bit position(s).

TOF — Timer Overflow Enable
Refer to Main Timer.

RTIF — Real-Time Interrupt Flag
Refer to Main Timer.

PAOVF — Pulse Accumulator Overflow Flag
Set when PACNT changes from $FF to $00

e
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PAIF — Pulse Accumulator Input Edge Flag
Set each time a selected active edge is detected on the PAL input line

Bits [3:0] — Not implemented
Always read zero

PACTL — Pulse Accumulator Control $0026
Bit 7 6 5 4 3 2 1 Bit 0
[ — [ paEN [PAMOD | PEDGE| — | /05 | RTRi | RTRO |
RESET: 0 0 0 0 0 0 0 0

Bit 7 — Not implemented
Always reads zero

PAEN — Pulse Accumulator System Enable
0 = Pulse accumulator disabled
1 = Pulse accumulator enabled

PAMOD — Pulse Accumulator Mode
0 = Event counter
1 = Gated time accurmulation

PEDGE — Pulse Accumulator Edge Control _
0 = In event mode, falling edges increment counter. In gated accumulation mode, high level
enables accumulator and falling edge sets PAIF.
1 = In event mode, rising edges increment counter. In gated accumulation mode, low level
enables accumulator and rising edge sets PAIF,

Bit 3 — Not implemented
Always reads zero

14/05 — Input Capture 4/Output Compare 5
Refer to Main Timer.

RTR[1:0] — Real-Time Interrupt Rate
Refer to Main Timer.

PACNT — Pulse Accumulator Counter $0027
Bit 7 6 5 4 3 2 1 Bit 0

Btz | 6 | 5 | 4 3 2 | 1 | Bito |

Can be read and written.
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Pulse-Width Modulation Timer

The MCB8HC 11KA4/KA2 MCU contains a PWM timer that is composed of a four-channel 8-bit
modulator. Each of the modulators can create independent continuous waveforms with software-
selectable duty rates from 0% to 100%.

The PWM provides up to four pulse-width modulated waveforms on specific port H pins. Each
channel has its own counter. Pairs of counters can be concatenated to create 16-bit PWM
outputs based on 16-bit counts. Three clock sources (A, B, and S) give the PWM a wide range of
frequencies. ‘

Four control registers configure the PWM outputs — PWCLK, PWPOL, PWSCAL, and PWEN,
The PWCLK register selects the prescale value for PWM clock sources and enables the 16-bit
counters. The PWPOL register determines each channel's polarity and selects the clock source
for each channel. The PWSCAL register derives a user-scaled clock, based on the A clock
source, and the PWEN register enables the PWM channels. '

Each channel has a separate 8-bit counter, period regiéter, and duty cycle register. The period
and duty cycle registers are double buffered so that if they are changed while the channel is
enabled, the change does not take effect until the counter rolls over or the channel is disabled.

With channels configured for 8-bit mode and E = 4 MHz, PWM signals of 40 kHz (1% duty cycle
resolution) to less than 10 Hz {approximately 0.4% duty cycle resolution) can be produced. By
configuring the channels for 16-bit mode with E = 4 MHz, PWM periods greater than one minute
are possible. '

In 16-bit mode, duty cycle resolution of almost 15 parts per million can be achieved {at a PWM
frequency of about 60 Hz). Inthe same system, a PWM frequency of 1 kHz corresponds to a duty
cycle resclution of 0.025%.

5
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+1
22 8-BIT COMPARE =p—4— +2 | CLOCK S
e PWSCAL
+8 8
+16 l y RESET
; PCKA! — o
+32 POKA2 —3m] SELECT —#-»] .87 COUNTER |
+ 54 CLOCK A
+ 128 _I
PCKB1 —3]
PCKB2 —|  SELECT CLoTk®
PCKBS = Y -
POLKS —] "\ o f— PWENS POLK1 —e ™ e PWENT
POLK4 ==1 E i [ PWENS POLK2—3 o cir [—PWEN?
F€— CON34 ["€—CON12
CNT4| CNT3 CNT2 CNT1
PPOLI ——
y
U = BTo PWI
=1 - X
a1 ear [—R Q[
PWM
Tl
> 68 CoMPARE <1 | T 8BIT ComPARE =}—a{ " Ll oL -
PWDTY1 PWDTYZ i I -
gl X
r) 8-BIT COMPARE =|—¢ Lo 8-BIT COMPARE = |4~ e L
ER PWP 4
%, PWP B’! ER2 PPOLE ] pOPFI‘;H
CON12
RESETY RESETY | GONTROL
‘ PWCNT1 | smf PWCNT2 _H_cmﬂ<—| PPOL2 _“L
- S o
U | a2
sl X
1 ear =R O
PWM
/{5517 COMPARE = 8-BIT COMPARE =-—am{ VAU 5™ 01 -
PWOTYS _ PWDTY4 il EE R, owa
gl X
8-8IT COMPARE =[—¢ L/ 5-8IT COMPARE =} e [ el [
8 PWPERD sl PWPER4 A
/ / PPOL4 —
CON34
| RESET AESET Y ] :
| Fretf PWCNT3 —] PWCNT4 HCARRY PWMXJ I I
fa PWDTY —Sen| |
- PWPER =
PN BLOCK 4CH

Pulse Width Modulation Block Diagram
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PWCLK — Pulse-Width Modulation Clock Select $0060

Bit 7 6 5 4 3 2 1 Bit 0
["conas | coNtz | PCKA2 | PCKAT | — [ PCKB3 | PCKB2 | PCKBT |

RESET: 0 0 0 0 0 0 0 0

CON34 — Concatenate Channels 3 and 4
Channel 3 is high-order byte, and channel 4 (port H, bit 3) is output. Clock source is determined by
PCLK4.
0 = Channels 3 and 4 are separate 8-bit PWMs.
1 = Channels 3 and 4 are concatenated to create one 16-bit PWM channel.

CON12 — Concatenate Channels One and Two
Channel 1 is high order byte, and channél 2 (port H, bit 1) is output. Clock source is determined by
PCLK2.
0 = Channels 1 and 2 are separate 8-bit PWMs
1 = Channels 1 and 2 are concatenated to create one 16-bit PWM channel.

PCKA[2:1] — Prescaler for Clock A (See also PWSCAL register)
Determines the rate of clock A

PCKA[2:1] Value of Clock A
00 E
01 E/2
10 E/4
11 _ E/8

Bit 3 — Not implemented
Always reads zero

PCKB[3:1] — Prescaler for Clock B
Determines the rate for clock B

PCKB[3:1] Value of Clock B
coo E
001 E/2
010 E/4
011 E/B
100 ENG
101 E/z2
110 E/64
111 E/128

e
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PWPOL — Pulse-Width Modulation Timer Polarity $0061

Bit 7 6 5 4 3 2 1 Bit 0
[_PCLka [ PCLK3 | PCLK2 | PCLKT | PPOL4 | PPOL3 | PPOL2 | PPOLY ]

RESET: 0 0 0 0 0 0 0 0

PCLK4 — Pulse-Width Channel 4 Clock Select
0 = Clock B is source
1 = Clock S is source

PCLK3 — Pulse-Width Channe! 3 Clock Select
0 = Clock B is source
1 = Clock S is source

PCLK2 — Pulse-Width Channel 2 Clock Select
0 = Clock A is source
1 = Clock S is source

PCLK1 — Pulse-Width Channel 1 Clock Select
0 = Clock A is sourgce
1 = Clock S is source

PPOL[4:1] — Pulse-Width Channel x Polarity _ :
0 = PWM channel x output is low at the beginning of the clock cycle and goes high when duty
count is reached ‘
1 = PWM channel x output is high at the beginning of the clock cycle and goes low when duty
count is reached

PWSCAL — P.ulse-Width Modulation Timer Prescaler $0062
Bit 7 6 5 4 3 2 1 Bit0
L 7 1 & [ s &« 3 2 1] o]
RESET: 0 0 0 0 0 0 0 0o

Scaled clock S is generated by dividing clock A by the value in PWSCAL, then dividing the result by 2.
tt PWSCAL = $00, divide clock A by 256, then divide the result by 2.

PWEN — Pulse-Width Modulation Timer Enable $0063
Bit 7 6 5 4 3 2 1 Bit 0
| TPwsL [ DiscP [ — | — | PWEN4 | PWEN3 | PWEN2 | PWEN{
RESET: 0 0 0 0 0 0 0 0

TPWSL — PWM Scaled Clock Test Bit (TEST)

DISCP — Disable Compare Scaled E Clock (TEST)
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Bits {5:4] — Not implemented
Always read zero

PWEN[1:4] — Pulse-Width Channel 1-4
0 = Channel disabled
1 = Channel enabled

PWCNT[1:4] — Pulse-Width Modulation Timer Counter 1 to 4 $0064-30067
$0064 Bit 7 6 5 4 3 2 1 Bit 0 PWCNT1
$0065 Bit 7 6 5 4 3 2 1 Bit 0 PWCNT2
$0066 Bit 7 8 5 4 3 2 i Bito | PWCNT3
$0087 Bit 7 6 5 4 3 2 1 Bito | PWCNT4
RESET: 0 0 0 0 0 0 0 0
PWCNT[1:4]
Begins count using whichever clock was selected
PWPERTJ1:4] - Pulse-Width Modulation Timer Period 1 to 4 $0068-30068B
$0068 Bit 7 6 5 4 3 2 1 Bit0 PWPER1
$0069 Bit 7 6 5 4 3 2 1 Bit 0 PWPER2
$0CEA Bit 7 6 5 4 3 2 1 Bit 0 PWPER3
.$006B Bit 7 6 5 4 3 2 1 Bit 0 PWPER4
RESET: 1 1 1 1 1 1 1 1
PWPER[1:4]
Determines period of associated PWM channel
PWDTY[1:4] — Pulse-Width Modulation Timer Duty Cycle 1 to 4 $006C-$006F
Bit 7 6 5 4 3 2 1 Bit 0
$008C Bit 7 8 5 4 3 2 1 Bit 0 PWDTY1
$006D Bit 7 6 5 4 3 2 A Bit 0 PWDTY2
$006E Bit 7 8 5 4 3 2 1 Bit 0 PWDTY3
$006F Bit 7 6 5 4 3 2 1 Bit 0 PWDTY4
RESET: 1 1 1 1 1 1 1 1
PWDTY[1:4]

Determines duty cycle of associated PWM channel

1
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