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FINALLY! ;

a microcomputer family that
delivers on all the buzzwords I!

¥  Lowest Cost
4 Highest Performance
Ease of Use
Upward Expansion
Y Best Addressing '
y Single Supply
Y~ Simple 1/0
¥ Modular System
W Single Phase Clock
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SOFTWARE SUPPORT

DOCUMENTATION
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Cross A:
ammw
user

Emulator - Mﬂmmﬁhw
calculates the timing of sections of code. “Fortran like”
batch mode entry as well as time-shanng.

from the Cross Assembler, the smulator determines the viability of operation and
control facilitates rapid verification of coding in either interactive or

mmmmmwnmmmsmmmsmmmm _
MODT con be sither through the included keyboard/display or via a provided port for use with teletype or higher speed I
mrhmm.mdewmumnmmm-mmmm& :
-‘iw:ﬂmhmmdmmwmmmnm
Taietype /nput/Output Monitor - TIM

nmmnmu-nmmmmmhﬂm to read memory via [
load the output from the cross assembler into memory and to initiate programs from any memory location. C B
includes ioading and writing from 2 high speed port.
Keyboard Input/Qutput Monitor - KIM-1
TmMMhﬁh-nManﬂmvaammwmmﬂ
audio cassette.

Harcware Manuai
Contains a detailed discussion of all chips in the family, how they interface, munanphu*mmund-mﬁ 5
design technigues to facilitate system operation, mmmmmuwmmwm
including testing technigues, scope synchronizing and general procedures used in trouble-shooting a system.
Programming Manual

Defines the architecture of the MCS8500 products. Defines each instruction and its effect on the internal registers with particular
emphasis on the sophisticated addressing modes utilized in the MCS6500 family. Contains detailed information on programming
the MCS8500 products.

Cross Assembier Manual 2
Discusses the concept of assembler directives and the use of the assembler in time-share and batch operations.
emphasis is placed on understanding and resolving error messages. ;
Emuiator Manual
mmmmmnmmmmmdmmﬂ_ f
problems using both the timeshare and batch operations. This includes leading the user through the evolution of a s
program. :

TiM Manual

Defines how to apply the Teletype Input/Qutput Monitor to developing microprocessor systems.
KM Manual :
Defines how to apply the Keyboard Input/Output Monitor to developing microprocessor systems.






POWERFUL ADDRESSING
Thirteen Aderessing Wodes including True Tnddering

The MCS 6500 have thirteen modes of address. The first byte of each instruction is the operation code and specifies both the

instruction and the addressing mode. The following table defines the addressing modes pertinent to each instruction with the
lies an 0.5 micr d cycle.

correspanding execution time in clock cycles, where a 2 MHz clock frequency

ACCUMULATOR ADDRESSING - This form of addressing is represented with a one byte instruction, implying an operation
on the accumulator.

IMMEDIATE ADDRESSING - In immediate addressing, the operand is contained in the second byte of the instruction, with
no further memory addressing required.

ABSOLUTE ADDRESSING - In absolute addressing, the second byte of the instruction specifies the eight low order bits of
the effective address while the third byte specifies the eight high order bits. Thus, the absolute addressing mode allows
access to the entire 65K bytes of addressable memory.

ZERO PAGE ADDRESSING - The zero page instructions allow for shorter code and execution times by only fetching the
second byte of the instruction and assuming a zero high address byte. Careful use of the zero page can result in
significant increase in code efficiency.

INDEXED ZEROQ PAGE ADDRESSING - (X, ¥ indexing) - This form of addressing is used in conjunction with the index
register and is referred to as “Zero Page, X or “Zero Page, Y”. The effective address is calculated by adding the
second byte to the contents of the index register. Since this is a form of “Zero Page™ addressing, the content of the

d byte ref al jon in page zero. Additionally due to the “Zero Page™ addressing nature of this mode, no
carry is added to the high order 8 bits of memory and crossing of page boundaries does not occur.

INDEXED ABSOLUTE ADDRESSING- (X, Y, indexing) This form of addressing is used in conjunction with X and Y index
register and is referred to as “Absolute, X”, and “Absolute, Y”. The effective address is formed by adding the contents
of X or Y to the address contained in the second and third bytes of the instruction. This mode allows the index
register 10 contain the index or count value and the instruction to contain the base address. This type of indexing
allows any location referencing and the index to modify multiple fields resulting in reduced coding and execution time.

IMPLIED ADDRESSING - In the implied addressing mode the address containing the operand is implicitly stated in the
operation code of the instruction.

RELATIVE ADDRESSING - Relative addressing is used only with branch instructions and establishes a destination for the
The second byte of the instruction becomes the operand which is an “Offset” added to the contents of the lower eight
bits of the program counter when the counter is set at the next instruction. The range of the offset is -128 to +127 bytes
from the next instruction.

INDEXED INDIRECT ADDRESSING - In indexed indirect addressing (referred to as (Indirect, X)), the second byte of the
instruction is added 1o the contents of the X index register, discarding the carry. The result of this addition points to a
memory location on page zero whose contents is the low order eight bits of the effective address. The next memory
location in page zero contains the high arder eight bits of the effective address. Both memory locations specifying the
high and low order bytes of the effective address must be in page zero.

INDIRECT INDEXED ADDRESSING - In indirect indexed addressing (referred to as (Indirect), Y), the second byte of the
instruction points to a memory location in page zero. The of this Y is added to the contents
of the Y index register, the result being the low order eight bits of the effective address. The carry from this addition
is added to the contents of the next page zero memory location, the result being the high order eight bits of the
effective address.

ABSOLUTE INDIRECT - The second bw:of the instruction contains the low order eight bits of a memory location. The
high order eight bits of that ¥ ined in the third byte of the instruction. The contents of the
M’lspeuﬁedmymsmmmmﬁmmm&&memtmemuwlmmm"ﬂlmm
high order byte of the effective address which is loaded into the sixteen bits of the program counter.







MCS6500 MICROPROCESSOR INSTRUCTION SET — ALPHABETIC SEQUENCE

AND
ASL

BCC
BCS
BMI
BPL

BVC
BVS

CLD

CMP
cPX
CPY

DEX

JMP

Add Memaory to Accumulator with Carry
“AND’* Memaory with Accumulator

Shift Left One Bit (Memory or Accumulator)

Branch on Carry Clear

Branch on Carry Set

Branch on Result Zero

Test Bits in Memory with Accumulator
Branch on Result Minus

Branch on Result not Zero

Branch on Result Plus

Force Break

Branch on Overflow Clear

Branch on Overflow Set

Clear Carry Flag

Clear Decimal Mode

Clear Interrupt Disable Bit

Clear Qverfiow Flag

Compare Memory and Accumulator
Compare Memory and Index X
Compare Memory and Index Y
Decrement Memory by One
Decrement Index X by One
Decrement Index Y by One
“Exclusive-or’” Memory with Accumulator
Increment Memory by One
Increment X by One

Increment Y by One

Jump to New Location

Jump to New Location Saving Return Address
Load Accumulator with Memory

Load Index X with Memory

Load Index Y with Memory

Shift One Bit Right (Memory or Accumulator)

No Operation

“OR" Memory with Accumulator

Push Accumulator on Stack

Push Processor Status on Stack

Pull Accumulator from Stack

Pull Processor Status from Stack

Rotate One Bit Left (Memory or Accumulator)
Rotate One Bit Right (Memaory or Accumulator)
Return From Interrupt

Return From Subroutine

Subtract Memory from Accumulator with Borrow
Set Carry Flag

Set Decimal Mode

Set Interrupt Disable Status

Store Accumulator in Memory

Store Index X in Memory

Store Index Y in Memory

Transfer Accumulator to Index X

Transfer Accumulator to Index Y

Transfer Stack Pointer to Index X

Transfer Index X to Accumulator

Transfer Index X to Stack Pointer

Transfer Index Y to Accumulator
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