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M68HC11

 Motorola 68HC11A1
 M6801 processor
 EEPROM (512B), RAM (256B)
 Counter/Timer system
 A/D converter
 Parallel I/O
 Serial communication
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MC68HC11 programmer’s model



 Accumulators A and B are general-purpose 8-bit 
registers that hold operands and results of arithmetic 
calculations or data manipulations. For some 
instructions, these two accumulators are treated as 
a single double-byte (16-bit) accumulator called 
accumulator D.

 Index registers IX (or X) and IY (or Y) are two 
registers used mainly in addressing memory 
operands. They can be used in several arithmetic 
operations.
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 Stack pointer (SP). A stack is a first-in-last-out data 
structure. This stack can be located anywhere in the 
address space and can be any size up to the 
amount of memory available in the system. 

 SP is initialized by one of the first instructions in an 
application program. The stack is configured as a 
data structure that grows downward from high 
memory to low memory. 

 Each time a new byte is pushed onto the stack, the 
SP is decremented. Each time a byte is pulled from 
the stack, the SP is incremented. At any given time, 
the SP holds the 16-bit address of the next free 
location in the stack.
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 Program counter (PC). The address of the 
next instruction to be executed is specified by 
the 16-bit program counter. 

 The 68HC11 fetches the instruction one byte 
at a time and increments the PC by 1 after 
fetching each instruction byte. 

 After the execution of an instruction, the PC 
is incremented by the number of bytes of the 
executed instruction.
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 Condition code register (CCR). This 8-bit register 
contains:
 Five condition code indicators (C, V, Z, N, and H), 
 Two interrupt masking bits (I and X)
 A stop disable bit (S)

 For example, load accumulator A (LDAA) and store 
accumulator A (STAA) instructions automatically set 
or clear the N, Z, and V condition code flags. 

 Pushes, pulls, add B to X (ABX), add B to Y (ABY), 
and transfer/exchange instructions do not affect the 
condition codes. 
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FUNCTIONSFLAGS

Setting the STOP disable (S) bit prevents the STOP instruction from putting the 
M68HC11 into a low-power stop condition.

STOP Disable (S)

Used for interrupt functions in 68HC11Interrupt Mask (I) and X 
Interrupt Mask (X)

The H bit is set when a carry occurs between bits 3 and 4 during an arithmetic 
operation. Half carry is used during BCD operations.

Half Carry (H)

The N bit is set if the result of an arithmetic, logic, or data manipulation 
operation is negative (MSB = 1).

Negative (N)

The Z bit is set if the result of an arithmetic, logic, or data manipulation 
operation is 0.

Zero (Z)

The overflow bit is set if an operation causes an arithmetic overflow.Overflow (V)

The C bit is set if the arithmetic logic unit (ALU) performs a carry or borrow 
during an arithmetic operation. The C bit also acts as an error flag for multiply 
and divide operations.

Carry/borrow (C)
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 Internal EEPROM
 512 bytes for A1, A8, E1, E2 and E9 models. 

Located at address $B600-$B7FF (A1). Can be 
used to store program or data which are seldom 
modified.

 Internal RAM
 256 bytes for A model and 512 bytes for E model. 

Located at $00-$FF (A1). Can be used to store 
temporary program, data and stack.
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 Control registers
 There are 64 control registers at $1000 to $103F. These 

registers are used to control internal peripherals operation 
such as timer, I/O serial & parallel, ADC, etc. 

Port E Data Register (Analog input)PORTE$100A

Control registers for serial communication 
interface

$102B-$102F

Port D Data Direction RegisterDDRD$1009

Port B Data Register (Output)PORTB$1004

Port C Data Register (I/O)PORTC$1003

Parallel I/O Control RegisterPIOC$1002

Port A Data Register (I/O)PORTA$1000

FunctionNameAddress
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 Program understood by 68HC11 consists of a series 
of machine code stored in memory. For example, 
machine code for instruction to load Accumulator A 
with 10 is: $86 $0A

 Each instruction consists of 2 parts
 Opcode: Identifies a particular instruction and associated 

addressing mode to the CPU. Example Opcode: $86
 Operand: Consists of data or data’s effective address. 

Example operand: $0A
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 Six addressing modes can be used to access memory:
1. Immediate
2. Inherent
3. Direct
4. Extended
5. Indexed
6. Relative

 All modes except inherent mode use an effective address. 
 The effective address is the memory address from which the 

argument is fetched or stored or the address from which 
execution is to proceed. The effective address can be specified 
within an instruction, or it can be calculated.
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1. Immediate
 an argument is contained in the byte(s) immediately 

following the opcode. Example: 
LDAA  #10
LDD #$1234

2. Inherent
 all the information necessary to execute the instruction is 

contained in the opcode. Example:
DEX
RTS
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3. Direct
 the low-order byte of the operand address is contained in a 

single byte following the opcode. Addresses $00–$FF are 
thus accessed directly, using 2-byte instructions and 
reduce the execution time. Example: 

STAA $23
LDAB $FE 

4. Extended
 the effective address of the argument is contained in two 

bytes following the opcode byte. These are 3-byte 
instructions (or 4-byte instructions). Example:

STAA $5423
LDAB $03FE
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Direct addressing mode 
versus extended addressing mode

LDAA  $103F
Machine code: $B6  $10 $3F
Bytes: 3
Cycles: 4
Big size and Slow

vsLDAA  $3F
Machine code: $96 $3F
Bytes: 2
Cycles: 3
Small size and fast
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5. Indexed
 an 8-bit unsigned offset contained in the 

instruction is added to the value contained in an 
index register (X or Y). The sum is the effective 
address. Example when X=$4500 and Y=$E000: 

STAA 100, X
LDAB $E2,Y

effective address instruction 1 = 100+$4500 = $4564
effective address instruction 2 = $E2+$E000 = $E0E2
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6. Relative
 The relative addressing mode is used only for 

branch instructions. If the branch condition is true, 
an 8-bit signed offset (-128 to +127) included in 
the instruction is added to the contents of the 
program counter to form the effective branch 
address. 

offset = destination address – (original address +2)
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