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The M68HC11K Family of high-performance microcontroller units
(MCUs) offers a non-multiplexed expanded bus, high speed and low
power consumption. The fully static design allows operation at
frequencies from dc to 4 MHz.

This manual contains information concerning standard and
custom-ROM (read-only memory) devices. Standard devices include
those replacing the ROM with:

Disabled ROM

Disabled EEPROM (electrically erasable, programmable
read-only memory)

EPROM (erasable, programmable read-only memory)

OTPROM (one-time progammable read-only memory)

Custom-ROM devices have a ROM array that is programmed at the
factory to customer specifications.
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1.3 M68HC11K Family Members

M68HC11K Family devices feature up to 62 input/output (1/O) lines
distributed among eight ports, A through H. The KS Family removes
seven pins from port G and four pins from port H for a total of 51 1/O
lines. The KSx versions feature a slow mode for the clocks to allow
power conservation. Table 1-1 lists devices currently available in the
K Family along with their distinguishing features.

NOTE: The KA2 and KA4 devices have been replaced by the pin-for-pin
compatible KS2.
Table 1-1. M68HC11K Family Devices
Device ROM RAM | EEPROM 1/0 Chip | Slow
or EPROM
Number ) (Bytes) | (Bytes) | (Pins) | Select | Mode Packages
(Bytes)
MC68HC(L)11KO0 0 768 0 37 Yes | No . @
MCB8HC(L)11K1 0 768 640 37 | Yes | No |34PIN PLC(Cs)
MC68HC(L)11K4 24 K 768 640 62 Yes | No |80-pin QFP
84-pin J-cerquad(4)
MC68HC711K4 24 K 768 640 62 Yes | No |84-pin PLCC
80-pin QFP
MC68HC11KS2 32K 1K 640 51 No Yes |68-pin PLCC and 80-pin LQFP®)
68-pin J-cerquad, 68-pin PLCC,
MC68HC711KS2 32K 1K 640 51 No | Yes |™ " 80-pin LOFP

1. Where applicable, EPROM bytes appear in italics.
2. PLCC = Plastic leaded chip carrier
3. QFP = Quad flat pack
4. J-cerquad = Ceramic windowed version of PLCC
5. LQFP = Low-profile quad flat pack

Technical Data
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1.4 Features

General Description
Features

M68HC11K Family features include:

M68HC11K Family

8-bit opcodes and data
16-bit addressing

Two 8-bhit accumulators, which can be concatenated to form one
16-bit accumulator

On-board memory:

— 24 Kbytes or 32 Kbytes of ROM, EPROM, or OTPROM

— 768 bytes or 1 Kbyte of static RAM (random-access memory)
— 640 bytes of EEPROM

— 128-byte register block

Dual-function 1/O lines — Any pins used for the microcontroller’s
peripheral functions can be configured as general-purpose 1/0
lines.

Non-multiplexed address and data buses
68HC11K4 offers:

— 1 Mbyte of address space, using on-chip memory mapping
logic

— Four programmable chip selects (expanded modes)
16-bit timer system:

— Three input capture (IC) channels, record event timing by
storing the value of the timing system’s 16-bit free-running
counter when an input signal transition occurs.

— Four output compare (OC) channels, provide timed outputs by
signaling when the free-running counter reaches a
predetermined number.

— One IC or OC channel (software selectable)
8-bit pulse accumulator
Four 8-bit pulse-width modulation (PWM) outputs

Enhanced asynchronous serial communications interface (SCI)
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Enhanced synchronous serial peripheral interface (SPI)
8-channel, 8-bit, analog-to-digital (A/D) converter

Computer operating properly (COP) watchdog system to guard
against infinite loops and other system problems

Real-time interrupt timer
Power-saving modes:

— Slow mode reduces power consumption by slowing down
internal operations.

— Wait mode shuts down various system features selected by
the user with power consumption typically dropping to
10-100 mWw.

— Stop mode also shuts down system clocks, typically reducing
power consumption to about 1.5 mW.

Package availability for ROM devices:

— Kversions:
84-pin plastic leaded chip carrier (PLCC)
80-pin quad flat pack (QFP)

— KS versions:
68-pin plastic leaded chip carrier (PLCC)
80-pin low-profile quad flat pack (LQFP)

Package availability for EPROM devices:

— Kversions:
80-pin quad flat pack (QFP)
84-pin J-cerquad (ceramic windowed version of PLCC)
84-pin plastic leaded chip carrier (PLCC)

— KS versions:
68-pin J-cerquad (ceramic windowed version of PLCC)
80-pin low-profile quad flat pack (LQFP)
68-pin plastic leaded chip carrier (PLCC)

M68HC11K Family
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General Description

Structure
1.5 Structure
Figure 1-1 is a block diagram of the M6BHC11K Family MCU.
Figure 1-2 is a block diagram of the M6BHC11KS devices.
MODA/ MODB/
RESET LIR VsTBY EXTAL  XTAL E XOUW™ Viy Vel  AWp Als
_ AN7|<—  |=—PE7
e INTERRUPT MODE OSCILLATOR|| CLOCK LOGIC] ANG< <— PE6
XIRQpe? — | LOGIC CONTROL ANS<— W |«— PE5
AID AN4le— £ |«—PE4
CONVERTER AN3<— O |=— PE3
PA7<<—» <«—»{ PAI/OC1 PULSE ACCUMULATOR ANoe] & |l pE2
l«—| |« PE1
PAG<E—> - 0c2/0C1 //:“(1)4— «— PEO
PASE—> _ | < |« 0c3/0C1 TIMER
PA4<—> % g - 0c4/0C1
pAZe—>| 5 | O |«—»|IC4/0C5/0CL SYSTEM Ssb» < » PD5
PA2<—> > IC1 copP SCK |t ~<—>» PD4
PAL<—> >1C2 SPI Mos| le»| o | © |<«— PD3
PACE—> »|1C3 PERIODIC INTERRUPT MISo | £ | & [« PD2
a| o
o
TXD |— ~—>» PD1
SCl Dl <—» PDO
24 KBYTES ROM/EPROM 768 BYTES RAM
640 BYTES EEPROM
VDD—T
Vss—_\_ CPU
—= MEMORY CHIP PWMs
EXPANSION || SELECTS
ADDRESS BUS DATABUS
O MmN AHO (O]
rrrararr corroore | Xx223IILL eaa
00000000 OOO0OQ000A |FEEEEEEE 958939 2 00Q| soud
aYayayajalala)alillaYaNayafaYafaya CLCLCLCLCLCLCLC c<<gscg| | =222
I<<<I<I<<< _<2<I<<<I<4< | 00004040404 XXXXXX[| 0000 aaaa
YYYVYVYVYYY v\rvvvvvl vlvvvllv YYVYVYYY lvlv vlvv
DDRB DDRF DDRC DDRG DDRH
PORT B PORTF PORT C PORT G PORT H

PB7 «—>»
PB6 —»
PB5 <«—>»|
PB4 <—>»
PB3 <«—>»|
PB2 <—>»|
PB1 <—>»
PBO <«—>
PF7 <—>
PF6 <€—»
PF5 <€—>»
PF4 <€—>
PF3 <—>
PF2<«—>»
PF1 <—>»
PFO <—»
PC7 €—>
PC6 <-—>
PC5 <«—>
PC4 <—>
PC3 «—>
PC2 w—>
PCl w—>»
PCO <-—>|
PG7 «—>
PG6 «—>|
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PG3 «—»
PGO «—»
PH7 <>
PHE <>
PH5 <>
PH4 <>
PH3 <«—>»
PH2 «—>»|
PH]1 «—>
PHO «—>|

Notes:
1. XOUT pin omitted on 80-pin QFP
2. Vpp applies only to EPROM devices.

Figure 1-1. M68HC11K4 Family Block Diagram
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General Description

MoDA/ MODB/
RESET LIR VsTBY EXTAL  XTAL E  XOUT Vigy Vel  AVpp Alks
ey AN7 [ «— PE7
IRQ —1 |NTERRUPT] MODE OSCILLATOR|| . (o ANG|l«— |« PE6
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PAGS—>| < | < | 0Cc3/0C1 TIMER
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ola
TXD — <—>» PD1
SCI RxD < <—» PDO
MC68HC11KS2 MC68HC11KS2
32 KBYTES ROM/EPROM 1 KBYTES RAM
VDDJ
v CPU
ss— 640 BYTES EEPROM PWMs
ADDRESS BUS DATABUS i
<t MmN O
A A O MO OMONAHO ~NO S MOAN-AO
XoxXowowo o rroeoeoewrxxo QACACACCCLC
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1< << II<IL<IL<I<<I< |0nada0aaa Aoaa
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[aalaalanlaalan [ anlan a0 Luoupupupuruerr OO0 o o IITITT
[a I a N N n MY a N n B n I 0 Y [ I T T Y T Y T Y W W a W W a W e M a W 0 o nooo
Notes:

1. The configuration shown in this diagram is the MC68HC11KS2.
2. Vpp applies only to EPROM devices.
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The M68BHC11K Family is available in a variety of packages, as shown
in Table 1-1. M6BHC11K Family Devices. Most pins on this MCU serve
two or more functions, as described in this section. Pin assignments for
the various package types are shown in Figure 2-1, Figure 2-2,
Figure 2-3, and Figure 2-4.
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11 PBO/ADDRS8
101 1PB1ADDRY9

PB2/ADDR10
PB3/ADDR11
PB4/ADDR12
PB5/ADDR13
PB6/ADDR14
PB7/ADDR15

PAO/IC3

Vss
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79 PA6/OC2/0C1
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o o o
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1
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6
5
4
3
2
1(@
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30
31
32
M ST W O N~ 0 O QO AN MSTWONO®OODNO oA N M
\_. ® ® ® ® 0o ®m ® F v F F v <F < F S 0D
el e e = e = e e =
<DZZZZZZZZD—:‘§U>DCD:DCDCD:DCD:D:
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PD2/MISO
PD1/3D
PDO/RD
MODA/LIR
MODB/¥gy
RESET
XTAL
EXTAL
XOUT

PC7/DATATY
PC6/DATA6
PC5/DATAS
PC4/DATA4
PC3/DATA3
PC2/DATA2
PC1/DATAL
PCO/DATAO
IRQ

1. Pins 20, 22, and 25 are used only during factory testing and should not be connected to external circuitry.
2. Vpp applies only to EPROM devices.

Figure 2-1. Pin Assignments for M68HC11K 84-Pin PLCC/J-Cerquad
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* Vpp applies only to EPROM devices.

Figure 2-2. Pin Assignments for M6811K 80-Pin QFP
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* Vpp applies only to EPROM devices.

Figure 2-3. Pin Assignments for M6811KS 68-Pin PLCC/J-Cerquad
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Noeq] 11 50 B2 Vg
Voo 12 49 B2 NC
pA7/PAIIOGH] 13 48 1o PEO/ANO
PA6/OC2/0c] 14 47 IO PEL/AN1
pAs/oc3/oea 1° 46 [0 PE2/AN2
PA4/oca/ocat] 16 45 [IO PE3/AN3
pAas/icaiocsioer| 17 44 [T PE4/AN4
pA2/ictar| 18 43 10 PE5/ANS
pAl/icex| 19 42 [0 PE6/ANG
pao/ced] 2% @ o o o o _ 41pBNC
N N o o m % ;r) (_Lg c% c,; ?g ™ gr)
BEHBHEF B0 gHEFUET
%%%%%%ggiiii&zzlyggsz
boaocococaa2%83S3 s & N <~
SIS STrIE o “J
~N O 0 ¥ O N m m o o o o ; [a R o
[N R R s B R
[ I I H a EE o HEN 0 Y

* Vpp applies only to EPROM devices.

Figure 2-4. Pin Assignments for M6811KS 80-Pin LQFP

M68HC11K Family Technical Data

MOTOROLA Pin Description 35

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



Freescale Semiconductor, Inc.

2.3 Power Supply (Vpp, Vss, AVpp, and AVgg)

2.4 Reset (RESET)

Technical Data

The MCU operates from a single 5-volt (hominal) power supply. Vpp is
the positive power input and Vgg is ground. There are three Vpp/Vgg
pairs of pins on the K series devices and two sets on the KS devices. All
devices contain a separate pair of power inputs, AVpp and AVgg, for the
analog-to-digital (A/D) converter, so that the A/D circuitry can be
bypassed independently.

Very fast signal transitions occur on the MCU pins. The short rise and fall
times place high, short duration current demands on the power supply.
To prevent noise problems, provide good power supply bypassing at the
MCU. Also, use bypass capacitors that have good high-frequency
characteristics and situate them as close to the MCU as possible.
Bypass requirements vary, depending on how heavily the MCU pins are
loaded.

This active-low, bidirectional control signal acts as an input to initialize
the MCU to a known start-up state. It also serves as an open-drain
output to indicate that an internal failure has been detected in either the
clock monitor or computer operating properly (COP) watchdog circuit.

The CPU distinguishes between internal and external reset conditions
by counting the number of E-clock cycles that occur between the start of
reset and the presence of a logic 1 voltage level on the reset pin. Less
than two cycles indicates an internal reset; greater than two, an external
reset. To prevent the device from misinterpreting the kind of reset that
occurs, do not connect an external resistor-capacitor (RC) power-up
delay circuit directly to the reset pin.

M68HC11K Family
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Pin Description
Crystal Driver and External Clock Input (XTAL and EXTAL)

Vbp Vbp

____________ .
Vbp
4.7 k
IN

MC34064 DEGQE
RESE] TO RESET

4.7k OF M68HC11

®
Z
@)

IN
I MC34164——|
— RESE

GND
L

OPTIONAL POWER-ON DELAY AND MANUAL RESET SWI'I*CH

Figure 2-5. External Reset Circuit

It is important to protect the MCU against corruption of RAM and
EEPROM during power transitions. This can be done with a low-voltage
interrupt (LVI) circuit which holds the RESET pin low when Vpp drops
below the minimum operating level. Figure 2-5 shows a suggested reset
circuit that incorporates two LVI devices and an external switch.

2.5 Crystal Driver and External Clock Input (XTAL and EXTAL)

CAUTION:

M68HC11K Family

These two pins provide the interface for either a crystal or a
CMOS-compatible clock to control the internal clock generator circuitry.
The frequency applied to these pins is four times higher than the desired
E-clock rate.

When an external CMOS-compatible clock input is connected to the
EXTAL pin, the XTAL pin must be left unterminated.

In all cases, use caution around the oscillator pins.

Load capacitances shown in Figure 2-6 are specified by the crystal
manufacturer and should include all stray layout capacitances.

Technical Data
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2.6 XOUT

NOTE:

C:L*
EXTAL * l {1
MCU 4xXE
oM = crysTAL
T C:L*
XTAL . > {F——e

* This value includes all stray capacitances.

Figure 2-6. Common Crystal Connections

The XOUT pin provides a buffered clock signal if enabled to synchronize
external devices with the MCU. See 4.9 XOUT Pin Control.

This signal is not present on the 80-pin M6B8HC(7)11K device QFP
package.

2.7 E-Clock Output (E)

The internally generated instruction cycle clock, or E clock, is available
on the E pin as a timing reference. Its frequency is one fourth the input
frequency at the XTAL and EXTAL pins. The E clock is low during the
address portion of a bus cycle and high during the data access portion
of the bus cycle. All clocks, including the E clock, are halted when the
MCU is in stop mode. The E-pin driver can be turned off in single-chip
modes to reduce radio frequency interference (RFI) and current
consumption.

2.8 Interrupt Request (@) and Non-Maskable Interrupt (XIRQ)

Technical Data

The MCU provides two pins for applying asynchronous interrupt
requests. Interrupts applied to the m pin can be masked by setting the
| bit in the condition code register (CCR), which can be set or cleared by
software at any time. Triggering is level sensitive by default, which is

M68HC11K Family
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Pin Description
Mode Selection, Instruction Cycle Reference, and Standby Power (MODA/LIR and MODB/VSTBY)

required for wire-OR configuration. Software can change the triggering
to edge sensitive.

XIRQ interrupts can be non-maskable after reset initialization. Out of
reset, the X bit in the CCR is set, masking m interrupts. Once
software clears the X bit, it cannot be reset, and the XIRQ interrupts
become non-maskable. The m input is level sensitive only. XIRQ is
often used as a power-loss detect interrupt.

Whenever m or m is used with multiple interrupt sources, each
source must drive the interrupt input with an open-drain type of driver to
avoid contention between outputs. There should be a single pullup
resistor near the MCU interrupt pin (typically 4.7 k ). There must also be
an interlock mechanism at each interrupt source which holds the
interrupt line low until the MCU recognizes and acknowledges the
interrupt request. If any interrupt sources are still pending after the MCU
services a request, the interrupt line will remain low, interrupting the
MCU again as soon as the I bit in the MCU is cleared (normally upon
return from an interrupt). Interrupt mechanisms are explained further in
Section 5. Resets and Interrupts.

On EPROM devices, the XIRQ pin also functions as the high-voltage
supply, Vpp, during EPROM or OTPROM programming.

CAUTION:  Ensure that the voltage level at this pin is equal to Vpp during normal
operation to avoid programming accidents.

2.9 Mode Selection, Instruction Cycle Reference, and Standby Power
(MODA/LIR and MODB/Ngtgy)

During reset, MODA and MODB select one of four operating modes:

1. Single-chip
2. Expanded
3. Bootstrap
4

Special test

For full descriptions of these modes, refer to 4.5 Operating Modes.

M68HC11K Family Technical Data
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In single-chip and bootstrap modes, the MODA pin typically is grounded
and has no function after reset. In expanded and special test modes,
MODA is normally connected to Vpp through a 4.7-k  pullup resistor
and functions as the load instruction register (ﬁ) pin after reset. The
open-drain, active-low LIR output drives low during the first E-clock cycle
of each instruction (opcode fetch), providing a useful signal for system
debugging.

LIR can be driven high for a portion of each instruction cycle by setting
the LIRDV bit in the system configuration options 2 (OPT2) register (see
Figure 2-7 and Figure 2-8). This feature can help detect consecutive
instructions and prevent false triggering in high-speed applications.

Address: $0038

Bit 7 6 5 4 3 2 1 Bit 0
Read
LIRDV | cwoM|STRCH)| IRVNE| LSBF SPR2 XDV1 XDVO
Write
Reset: 0 0 0 — 0 0 0 0

1. STRCH is not available on K devices.

Figure 2-7. System Configuration Options 2 (OPT2)

LIRDV — LIR Driven Bit
0 = LIR not driven high
1 = LIR driven high for one quarter cycle to reduce transition time

LAST CYCLE OF FIRST CYCLE OF NEW
PREVIOUS INSTRUCTION  INSTRUCTION I

E

|
OPCODE FETGH

|
LIR |
| |
| |
| |
Note: If LIRDV is not set, the pullup resistor may
not return the level to a logic 1 before
the next data fetch.
Figure 2-8. LIR Timing
Technical Data M68HC11K Family
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2.10 VRH and VRL

2.11 Port Signals

M68HC11K Family
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Pin Description
VRH and VRL

The MODB pin is grounded to select special modes, and has no function
after reset. To select the normal operating modes (single-chip and
expanded) the MODB pin is pulled to a logic high level. Connecting
MODB to a voltage source other than Vpp enables it to function as a
battery backup input, Vgtgy When Vpp drops more than one MOS
threshold (about 0.7 volts) below the voltage at Vg1gy, the MCU’s RAM
and part of the reset logic are powered from Vgtgy rather than Vpp.
Reset must be driven low before Vpp is removed and must remain low
until Vpp has been restored to a valid level. The extra hardware required
to utilize Vqrgy may be justified in certain applications where a
significant amount of external circuitry operates from Vpp. Figure 2-9
shows a suggested circuit employing the Vgtgy pin.

Vbb
MAX
690
Vop
47K
Vout TO MODB/fgy
u OF M68HC11
v,
48V BATT
NICD | +

Figure 2-9. MODB/Vg1gy Connection

These pins provide the reference voltage for the analog-to-digital
converter.

The K series contains 62 input/output lines arranged in eight ports, A
through H; all ports are eight bits except port D, which is six bits. The KS
series drops seven lines from port G and four from port H, for a total of

Technical Data
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51 1/O lines. All ports are fully bidirectional except port E, which is input

only.

Each port can serve as either general-purpose 1/O or as part of the
microcontroller’s specialized functions, depending on the operating
mode or peripheral functions selected. The functions of ports B, C, and
F and port G bit 7 depend on the operating mode. They serve as
general-purpose I/O lines in single-chip and bootstrap modes and
provide the address and data buses in expanded and special test
modes. The other ports serve as general-purpose I/O out of reset; writes
to control registers enable their special functions. Section 6. Parallel
Input/Output describes general-purpose 1/0 operation in detail.

Table 2-1 summarizes the ports and references for peripheral functions.
Table 2-2 summarizes the port signals.

Table 2-1. 1/0O Ports and Peripheral Functions

I/0 Port | Special Function(s) Enabled by Refer to
Port A Timer and Control registers Section 9. Timing System
pulse accumulator
Port B High-order Expanded Section 4. Operating Modes and On-Chip Memory
address bus operating modes
Port C Data bus Expanded Section 4. Operating Modes and On-Chip Memory
operating modes
Sengl communication Section 7. Serial Communications Interface (SCI)
interface and .
Port D Serial perioheral Control registers and
al perp Section 8. Serial Peripheral Interface (SPI)
interface
Port E A/D converter Control registers Section 10. Analog-to-Digital (A/D) Converter
Port F Low-order Expanded Section 4. Operating Modes and On-Chip Memory
address bus operating modes
Port G _ Expanded . . ;
' R/W Ilne_ operating modes Section 4. Operating Modes and On-Chip Memory
bit 7 and expansion and and
bits 6-0(1) address lines ) @) Section 11. Memory Expansion and Chip Selects
control registers
Port H Chip-select lines Section 9. Timing System
bits 7—4(1) and Control registers and
bits 3-0 | pulse-width modulator Section 11. Memory Expansion and Chip Selects

1. Not available on KS devices
2. Control registers can enable these functions only in expanded operating modes.

Technical Data
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Table 2-2. Port Sighal Summary

Pin Description
Port Signals

Port/Bit Single-Chip and Expanded and
Bootstrap Modes Special Test Modes

PAO PAO/IC3

PAl PA1/1C2

PA2 PA2/IC1

PA3 PA3/OC5/IC4/and-or OC1

PA4 PA4/0OC4/and-or OC1

PA5 PA5/OC3/and-or OC1

PA6 PA6/0OC2/and-or OC1

PA7 PA7/PAl/and-or OC1

PB[7:0] PB[7:0] ADDR[15:8]

PC[7:0] PC[7:0] DATA[7:0]
PDO PDO/RxD
PD1 PD1/TxD
PD2 PD2/MISO
PD3 PD3/MOSI
PD4 PD4/SCK
PD5 PD5/SS

PE[7:0] PE[7:0)/AN[7:0]

PF[7:0] PF[7:0] ADDRJ[7:0]
PGO PGO PGO/XA13
PG1 PG1 PG1/XAl4
PG2 PG2 PG2/XA15
PG3 PG3 PG3/XA16
PG4 PG4 PGA4/XAL17
PG5 PG5 PG5/XA18
PG6 PG6 PG6
PG7 PG7 PG7/RIW
PHO PHO/PW1
PH1 PH1/PW2
PH2 PH2/PW3
PH3 PH3/PW4
PH4 PH4 PH4/CSIO
PH5 PH5 PH5/CSGP1
PH6 PH6 PH6/CSGP2
PH7 PH7 PH7/CSPROG
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Technical Data — M68HC11K Family
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Central Processor Unit (CPU)

3.2 Introduction

3.3 CPU Registers

This section presents information on M68HC11 central processor unit
(CPU) architecture, data types, addressing modes, the instruction set,
and special operations, such as subroutine calls and interrupts.

The CPU employs memory-mapped input/output (I/O). There are no
special instructions for I/O; all peripheral, I/O, and memory locations are
simply addresses in the 64-Kbyte memory map. This architecture also
enables access to operands from external memory locations with no
execution time penalty.

M68HC11 CPU registers are an integral part of the CPU and are not
addressed as memory locations. The seven registers are shown in
Figure 3-1.

0|7 B 0 8-BIT ACCUMULATORS A& B

0 OR 16-BIT DOUBLE ACCUMULATOR D

IX | INDEX REGISTER X

Y | INDEX REGISTER Y

SP | STACK POINTER

PC | PROGRAM COUNTER

Technical Data

7 0
S X H I N zZ VvV C | CONDITION CODES

LCARRY/BORROW FROM MSB
OVERFLOW

ZERO

NEGATIVE

I-INTERRUPT MASK

HALF CARRY (FROM BIT 3)
X-INTERRUPT MASK

STOP DISABLE

Figure 3-1. Programming Model

M68HC11K Family

46

Central Processor Unit (CPU) MOTOROLA

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



Freescale Semiconductor, Inc.

Central Processor Unit (CPU)
CPU Registers

3.3.1 Accumulators A, B, and D (ACCA, ACCB, and ACCD)

Accumulators A and B are general-purpose 8-bit registers that hold
operands and results of arithmetic calculations or data manipulations.
Some instructions treat these two accumulators as a single double-byte
(16-bit) accumulator called accumulator D. Most operations can use
either accumulator A or B, with these exceptions:

* The ABX and ABY instructions add the contents of 8-bit
accumulator B to the contents of 16-bit register X or Y, but there
are no equivalent instructions that use A instead of B.

* The TAP and TPA instructions transfer data from accumulator A
to the condition code register or from the condition code register
to accumulator A. However, there are no equivalent instructions
that use B rather than A.

* The DAA instruction adjusts accumulator A after binary-coded
decimal (BCD) arithmetic operations, but there is no equivalent
BCD instruction to adjust accumulator B.

e The add, subtract, and compare instructions associated with both
A and B (ABA, SBA, and CBA) only operate in one direction,
making planning ahead important to ensure the correct operand is
in the correct accumulator.

3.3.2 Index Register X (I1X)

The IX register provides a 16-bit indexing value that can be added to the
8-bit offset provided in an instruction to create an effective address. The
IX register can be used also as a counter or as a temporary storage
register.

3.3.3 Index Register Y (1Y)

M68HC11K Family

The 1Y register provides a 16-bit indexed mode function similar to that of
the IX register. Instructions using the 1Y register require an extra byte of
machine code and an extra cycle of execution time because of the way
the opcode map is implemented.
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