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Chapter 1

GENERAL INFORMATION
(6800/6801/6802/6803/8861/6301)

INTRODUCTION

NOTE

Use the microprocessor number for the assembler directive; i.e., "6800", "6801",
"6802", "6803", "8861”, or "6301".

This chapter contains general information  about the 6800/6801/6802/6803
microprocessors. It briefly discusses the microprocessors architecture, addressing modes,
and condition codes. Information on the 8861 and 6301 microprocessors is included in
Appendix A, and Appendix B respectively. For the detailed description of a particular
microprocessor, refer to the manufacturer's User’s Manual.

NOTE
If you are unfamiliar with assembly language or assemblers, read Chapter 6in the

Assembler/Linker Manual. That chapter reviews, briefly, assemblers, assembly
language, and the numbering systems.

PROGRAMMING CONSIDERATIONS

NOTE

The 'Programming Considerations’ section that follows applies primarily to the
6800 microprocessor. Differences between the 6800, 6801, 6802, and 6803 will
be noted; otherwise, the descriptions apply to all four microprocessors.

Microprocessor Architecture
There are six registers available in the microprocessor for control of external memory and

peripheral devices that may be associated with the target system. These registers are
discussed briefly in the following paragraphs.
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Accumulating Registers
The microprocessor has two registers that function primarily as accumulators. They are
referred to as register A (ACCA) and register B (ACCB). Each register has its own group of
instructions and the mnemonic of the source statement specifies which register is to be used.
For example:

ROLA - Rotate content of register A to the left.

ROLB - Rotate content of register B to the left.

CLRA - Clear register A.

CLRB - Clear register B.

Program Counter Register

The 16-bit program counter register may specify 65536 addresses. The lowest address is
OOOOH and the highest address is FFFFH.

Index Register

The index register is a special-purpose 16-bit register that allows the microprocesssor to
move data in two-byte groups into or out of memory. The register is also used for the
indexed addressing mode of operation which is explained later in this chapter.

Stack Pointer Register

The stack pointer register is another special-purpose 16-bit register that 2allows the
microprocessor to use a section in random access memory (RAM) as a last in, first out (LIFO)
tile. This is very valuable when using subroutines or when processing interrupts. The register
can be loaded from memory, stored in memory, decremented, and incremented.

Register D

The 6801/6803 microprocessors have the ability to concatenate register A and register B to
form a 16-bit register D. When used in a register D configuration, all previous information that
was held in register A and register B will be destroyed.

Condition Code Registers

The microprocessor has six condition codes that make up bits 0 through 5 of an 8-bit

register. Bits 6 and 7 are not used and are always set to 1. The six condition codes and their
use are discussed later in this chapter.

1-2
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MODES OF ADDRESSING

Addressing Operands

Instructions for a microprocessor may be divided into a number of categories, but their most
common attribute is their modes of addressing. An addressing mode refers to the method by
which an instruction addresses its operand.

Dual Operands Operation

There are 15 instructions that require two operands for addressing purposes. These
instructions are indicatead in table 1-1 under the column labeled 'Dual Operand’. The first
operand (which is part of the opcode mnemonic) is always an A or a B, designating the
required register. The second operand addresses the memory location that is associated with
the operation. The format of the second operand must be in accordance with the rules
governing immediate, direct, indexed, or extended addressing modes.

Singie Operand Operation

There are 3instructions that require only one operand for addressing either register A or B.
These instructions are indicated in table 1-1 under the column labeled "ACCX’.

For PSH and PUL instructions, the single operand mode of operation (sometimes referred to
as the register mode of addressing) is the only valid mode of addressing.

The remaining single operand instrucitons may be used with indexed or extended addressing.

Inherent Addressing

In a number of instances, the mnemonic instruciton specifies one or more registers that
contain operands, or where results are to be stored. For example, the ABA opcode requires
the two operands that are contained in register A and register B. The opcode also specifies
that the result of the operation will be stored in register A.

For some instructions, all information required for addressing is contained in the opcode and

no operand field is required. There are 31 such instructions and they are indicated in table
1-1 under the column labeled "Inherent”.

1-3
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Immediate Addressing

In this mode of addressing, the operand of the instruction contains the value to be used in the
operation or computation. The only instructions permitted for this mode of addressing are
indicated in table 1-1 under the column labeled "Immediate”.

To select this mode of addressing, the corresponding operand must be immediately preceded
by the pound (#) character. The operand data may be in the form of an ASCil character, a
number, a label, or an expression. The data selected for the operand has the following
limitations:

#Number, #Symbol, #Expression, #”ASCIl Character”. For any immediate addressing mode
instruction (except CPX, LDS, or LDX), the numeric value must be an integer from
Oto 255. For opcodes CPX, LDS, or LDX, the value range is from O to 65,535.

Direct and Extended Addressing

In direct addressing, an instruction requires two bytes of memory. The first byte is the
opcode of the instruction and the second byte is the absolute numerical address where the
operand is located. Direct addressing allows the user to address memory locations O through
2565.

In extended addressing, the instruciton uses three bytes of memory with the first byte
containing the opcode of the instruction, the second byte containing the highest 8 bits of the
absolute numerical address, and the third byte containing the lowest 8 bits of the absolute
numerical address.

For those instructions that use the direct mode of addressing as well as the extended mode
of addressing, default is to extended for externals, relocatables, and forward references. The
direct mode is used when addresses are in the Oto FFH range. The default function can be
overridden by using the DIRECT pseudo instruction. Once the direct pseudo is inserted in a
source program, the direct mode of addressing will be in effect until canceled by an EXTEND
pseudo. Refer to Chapter 2 for i:xamples using the direct and extend pseudos.

Relative Addressing
Branch instructions are somewhat different from other instructions in that their associated
addresses do not indicate the location of data. Instead, the address indicates the location of

the next instruction that is to be executed. This location is acquired by adding the operand of
the instruction and the lowest 8 bits of the program counter plus 2.

1-4
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For the relative addressing mode to be valid, the distance of the branch must fall in the value
range of -125 to +129. This relationship between the relative address and the absolute
address of the destination of the branch may be expressed by:

DA=(PC+2)+R
where:
DA = address of the destination of the branch instruction.
PC = content of the lowest 8 bits of the program counter.

R = the 8-bit, two's complement, binary number stored in the second byte of the
instruction.

When it becomes necessary to branch beyond the valid range of a branch instruction use the
JMP (unconditional jump) or JSR (jump to subroutine) instruction. These instructions do not
use the relative mode of addressing. See table 1-1 for a list of those instructions that use the
relative mode of addressing only.

Indexed Addressing

The microprocessor has a 16-bit index register and there are several instructions associated
with this register. These instructions store the register content in memory or permit loading
the register from memory. In addition, the index register may be incremented or decremented.
its content may also be compared with two consecutive bytes of memory. With these
capabilities, the index register makes an excellent address pointer.

Every instruction that involves an operand in memory may use the indexed addressing mode.
These instruction are indicated in table 1-1.

When using indexed addressing, the operand of an instruciton is determined by the offset
address and the number in the index register. Specifically, the 8-bit offset address is added
to the lowest 8 bits in the index register. The sum of this addition becomes the address of the
operand.

If a symbol or expression is used, rather than a number, the assembler will compute a
numerical value for the symbol or expressison. Only values from OH to OFFH are valid.

1-5



Assembler Supplement 6800/6801/6802/6803/8861/6301
General Information

CONDITION CODES

The condition-code register contains codes that are relevant to the execution of instructions.
The register is actually a group of one-bit registers that contain the following information:

CONDITION
BIT NO. CODE DEFINITION
0 Cc carry-borrow
1 \ overflow
2 z zero
3 N negative
4 I interrupt mask
5 H half-carry

The effect of each instruction on the condition codes is indicated in table 5-1, Chapter 5 A
brief description of each condition code is given in the following paragraphs.

Carry/Borrow (C) Register

The carry-borrow register operates like an extension of the A or B register. In an arithmétic
addition operation, the final sum may be 9 bits. If this occurs, the carry-borrow code is set
(C=1) to indicate a carry. If there was no carry, the C register will be reset (C=0). For the
arithmetic subtraction operation, the carry-borrow code represents a borrow condition. The
condition code, when set (C=1), indicates that a borrow condition occurred; when reset
(C=0), it indicates that there was no borrow.

Overfiow (V) Register

The overflow condition code register will be set (V=1) when a two’s complement overflow
occurs from an arithmetic operation. If no overflow occurs, the register will be reset (V=0).
Zero (Z) Register

The zero register monitors the particular register (A or B) involved in a specific operation.
Immediately after the operation, the zero-detect circuit will look at the resulting number. If all

zeros are detected, the zero register will be set (Z-1); otherwise, the zero register will be
reset (Z=0).
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Negative (N) Register

Negative numbers are expressed in the two’'s complement form with bit 7 indicating the
negative quality. Bit 7 will be a 1if the two's complement was negative. Immediately after an
operation that involves the register (A or B), the negative register will look at bit 7 to
determine if the result was negative. If so, the condition code (N) will be set (N=1). The
condition code will be reset (N=0) if bit 7 was zero, indicating that the two’'s complement
number represented by the result was zero or positive.

Interrupt Mask (1) Register

The interrupt mask code is set (I=1) to prevent the microprocessor from servicing additional
external interrupt requests. Interrupt requests from any peripheral device will be ignored by
the microprocessor until the interrupt mask code is reset (I=0).

Half Carry (H) Register

The half carry code will be set (H=1) during execution of an ABA, ADC, or ADD instruction if

there was a carry from bit position 3 to bit position 4. The half carry code will be reset (H=0)
during these instructions if there was no carry from bit position 3.

Table 1-1. Instruction Addressing Modes

D D
Iu IU
N A N A
S L I S L I
T M E IR T M E IR
R O M X I NE R O M X INE
uPp EDTNHL upe EDTNHL
CE DIEDEA CE DIEDEHA
TRAIRNERT TRAIRNERT
IACAEDXETI IACAEDXETI
ONCTCEENYV ONCTCEENYVY
NDXETDDTE NDXETDDTE
ABA X INS X
XABX X INX X
ADC X X X XX JMP X X
ADD X XX X X JSR X X X
XADDD X XX X X LDA X X X XX
AND X X X X X XLDD X X X X X
ASL X X X LDS X X XX
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Table 1-1. Instruction Addressing Modes (Cont’d)

D D
I U Iu
N A N A
S L I S L I
T M E IR T M E IR
R O M X INE R O M XINE
ure EDTNHL upe EDTNHL
CE DIEDEA CE DIEDEA
TRAIRNERT TRAIRNERT
IACAEDXETI IACAEDXETI
ONCTCEENYV ONCTCEENYV
NDXETDDTE NDXETDDTE
XASLD X LDX X X XX
ASR X X X LSR X X X
BCC X XLSRD X
BCS X XMUL X
BEA X NEG X X X
BGE X NOP X
BGT X ORA X X X XX
BHI X PSH X
XBHS X XPSHX X
BIT X X X X X PUL X
BLE X XPULX X
XBLO X ROL X X X
BLS X ROR X X X
BLT X RTI X
BMI X RTS X
BNE X SBA X
BPL X SBC X XX XX
BRA X SEC X
XBRN X SEI X
BSR X SEV X
BvVC X STA X X X X
BVS X XSTD X X X X
CBA X STS X X X
CLC X STX X XX
CLI X SuB X X X X
CLR X X X XSUBD X X X X
CLv X SWI X
CMP X X X X X TAB X
CoM X X X TAP X
CPX XX XX TBA X

1-8
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Chapter2
OPERAND RULES AND CONVENTIONS

GENERAL INFORMATION

The type of information that is placed in the operand field depends on the mnemonic
instruction. There are four types of data that may be used in the operand field:

a.

Register Information - operands may reference directly data contained in the
processor registers such as the stack, register A and B, or the index register.

Example:

STAA SAM ;MOVE CONTENTS OF
;REGISTER A TO SAM

Index Register Information - operands may reference directly data contained in
the index register.

Example:

LDX 0100H ; LOAD INDEX REGISTER
;FROM MEMORY AS FOLLOWS:

;IXH <--M 0100H DATA

;IXL <--M 0101H DATA









