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PREFACE

The present state of MOS LS| semiconductor technology has permitted very powerful and complex gen-
eral purpose processors to be economically incorporated into a single silicon chip. This capability ushers in
a new era of system design, where for the first time low cost tools are available for solving many complex
problems. Significant levels of computing power are now available inexpensively and can be used both to
lower the cost of high performance systems and to improve the efficiency of programmers in their in-
creasingly more complex tasks.

The AmZ8000 family is the first processor family to fully exploit this new era, breaking tradition with the
legacy of compromised performance dictated by past manufacturing technologies. The two processors in
the family incorporate many of the features heuristically evolved from both minicomputer and main frame
systems. This gives the applications programmer, the systems programmer and the system designer the
power and flexibility required for today’s complex systems.

This document describes the Processor Instruction Set in detail. The descriptions have been arranged with
one instruction per page for completeness and for easy reference. This approach has been found to be
suitable for both hardware designers and for programmers. There is no intention to be concise, but instead
to provide users with complete, detailed, easy-to-understand descriptions of all the processor instructions.

The information in this document will later be updated and incorporated as the Instruction Chapter in a
forthcoming AmZ8000 family reference manual. This document is one of several in support of the
AmZ8000 family.
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PROCESSOR ORGANIZATION

Introduction

The AmZ8001 and AmZ8002 are initial members of the AmZ8000 sixteen bit
microprocessor family. These central processing units (CPUs) are soft-
ware compatible and hence, unless otherwise indicated, information
contained in this document applies to both. The AmZ8001 handles 23-bit
addresses giving it 8 Megabyte (8,388,608 bytes) addressing capability.
Memory associated with the AmZ8001 system is considered to consist of
128 segments with 64 Kilobytes (65,536 bytes) per segment. Thus, the
Am28001 is also known as the segmented version. On the other hand, the
AmZ8002 has 16-bit (64 Kilobyte) addressing capability and is also known

as the non-segmented version.

Register Structure

The CPUs are centered around sixteen 16-bit general purpose registers
identified as R# through R15. The desired register is usually designated
by a four bit field in an instruction. |In general, the instructions operate
on byte (8-bit), word (16-bit), or long word (32-bit) operands. For byte
operations, the first eight general purpose registers (R# through R7) are
treated as sixteen 8-bit registers identified as RL#, RH@, RL!1 and so

on to RL7 and RH7. A four bit field in an instruction designates the
desired byte register. For operations requiring long-words, the 16-bit
general purpose registers are grouped in pairs. For example, the Rf,

R1 pair is identified as RRf, the R2, R3 pair as RR2 and so on to the

R14, R15 pair as RR14. Thus, the general purpose registers can also be
treated as eight 32-bit registers. The three most significant bits of a
L-bit field in an instruction designate the desired register pair and the
fourth bit should be zero. For certain 64-bit operands, the general purpose
registers can also be grouped in quads. For example, the R#, R1, R2 and R3
group is identified as RQ®, the R4, R5, R6 and R7 group as RQL and so on to
the R12, R13, R14 and R15 group as RQ12. The two most significant bits of
a four bit field in an instruction designate the desired quad register and

two bits should be zero. Figure 1 depicts the AmZ8001 regi

structure and Figure 2 shows the AmZ8002 register structure. Table 1 is a
summary of register addressing in byte mode and Table 2 is a summary for
16-bit, 32-bit and 6L4-bit modes.
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8-Bit
Designation Field Mode
g '} ') ") RH@
g ') ) 1 RH1
g g 1 [ RH2
'] ) 1 1 RH3
g 1 g g RH4
) 1 ') 1 RH5
g 1 1 ) RH6
g ] 1 1 RH7
1 ) g g RLS
1 ¢ @ 1 RL1
1 ) 1 [ RL2
] g 1 1 RL3
| 1 ] g RLA4
1 1 ¢ 1 RLS
1 1 ] [} RLE
1 1 1 1 RL7

Table 1. Byte Mode Register Addressing



Designation Field ]a;zéT 3:;3LT 6:;3LT
0 0 0 RO
RRO
0 0 R1
RQO
0 1 0 R2
RR2
0 1 R3
1 0 0 Rb4
RRY4
1 0 R5
RQY4
1 1 0 R6
RR6
1 1 R7
0 0 0 R8
RR8
0 0 R9
RQ8
0 1 0 R10
RR10
0 1 R11
1 0 0 R12
RR12
1 0 R13
RQ12
1 1 0 R14
RR14
1 1 R15

Table 2.

Register Addressing




The registers may contain operands or address information. When a

register pair contains a long-word operand, the even numbered register

of the pair holds the most significant 16-bit while the odd numbered
register of the pair holds the least significant 16-bits. When a

register quad is specified for 64-bit data, the first register holds

the most significant 16-bits and the last register of the quad holds the
least significant 16-bits. For example, R is the first register and R3 is
the last register of the quad RQ@, R4 is the first and R7 is the last of
the quad RQ4 and so on.

In Amz8001 a register pair will be needed to specify the required 23-bit
address. The 7-bit segment number is always specified in the even numbered
register and 16-bit offset is specified in the odd numbered register of the

pair.

Stack Pointer

The architecture allows the creation and maintenance of stacks in the memory.
Any of the general purpose registers (except RR@# in AmZ8001 and R@ in AmZ8002)
can be designated as a stack pointer in the PUSH and POP instructions.
However, for the CALL and RETURN instructions, specific general purpose

registers are implied as stack pointers.

In the AmZ8001, the general purpose register pair RR14 is the implied
stack pointer. The seven bit segment number is contained in R14 and

R15 contains the 16-bit offset value. The segment number together with
the offset value forms a 23-bit segmented address. For the Am28002, the
general purpose register R15 is the implied stack pointer and contains the
required 16-bit address. 1t should be remembered that the implied stack
pointers are still general purpose registers. In other words, certain
implied general purpose registers are given stack pointer attributes in

addition to their normal general purpose characteristics.

The processors can operate in one of two selectable modes: SYSTEM and

NORMAL. The SYSTEM mode is sometimes called supervisor or privileged



mode and the NORMAL mode is sometimes known as problem or non-privileged
mode. Separation of system and normal stacks is a desirable in order to
facilitate sophisticated system designs. This is accomplished by
providing SYSTEM STACK POINTER in addition to NORMAL STACK POINTER.

In the AmZ8001 two additional registers R14 and R15] are provided corres-
ponding to R14 and R15. When AmZ8001 is operating in the SYSTEM mode, R1101
will be used as the general purpose register whenever R14 is specified.
Similarly RIS] will be used instead of R15 in the SYSTEM mode for both
Amz8001 and Amz8002. Thus, the register pair R141, R|51 (identified as
Rthl) is the implied SYSTEM STACK POINTER for the Amz8001 and R151 is the
implied SYSTEM STACK POINTER for the AmZ8002. Although R14 and R15 are
not used in the SYSTEM mode, instructions are provided such that these

two general purpose registers can be accessed without actually switching
the operating mode. The SYSTEM STACK POINTER will be used during program
interruptions to save the pre-interrupt status irrespective of the selected

operating mode.

Program Counter

The CPU operation is controlled by instructions fetched from the memory.

The address for instruction fetch is supplied by the PROGRAM COUNTER (pc).
Figure 3 shows the AmZ8001 program counter. |t consists of two words, seven
bits of the first word are used to specify the segment number and 16-bit off-
set is specified in the second word. The segment number designates one of
128 segments and the 16-bit offset designates a memory location in that
segment. The instructions are always word aligned and the PC is incremented
by multiples of 2 to fetch instructions from sequential memory locations.

It should be noted that incrementing the offset cannot affect the segment
number. In other words, carry from offset will not propagate into the
segment number of the PC; instead the offset counter will simply wrap

around. Figure b4 shows the AmZz8002 PC format consisting of 16 bits.

Except for the absence of the segment number portion PC operation

of the Amz8001 and AmZ8002 are identical. When reset, the AmZ8001 PC SEG will
be automatically loaded from memory address 4 and PC OFFSET will be
automatically loaded from address 6. Amz8002 PC will be automatically loaded
from memory address 2 upon reset. All these memory addresses are located in

segment @.
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Processor Status Information

The contents of the program counter and FLAG AND CONTROL WORD (FCW) are
collectively called the Processor Status Information. The FCW of the
AmZ8001 is shown in Figure 5. The most significant byte contains five
control bits - Segmentation Enable (SEG), Normal/System (N/S), Stop

Enable (SE), Vectored Interrupt Enable (VIE) and Non-Vectored Interrupt
Enable (NVIE). The least significant byte contains six CPU flag bits -
carry (C), Zero (Z), Sign (S), Parity/Overflow (P/V), Decimal Adjust (DA),
and Half Carry (H). The remaining bits are reserved for future expansion.
The FCW for the Am28002 is shown in Figure 6. It is identical to Figure 5
except that the SEG bit is not available in the AmZ8002.

The flag portion of the FCW contains processor flags necessary to characterize
the results from data manipulation operations. The half carry (H) flag

is affected during arithmetic operations involving byte operands. A

byte consists of two U-bit digits. The H flag is used to indicate occurrence

of a carry from the least significant digit into the most significant digit.

The Decimal Adjust (DA) flag is provided to facilitate conversion operations
required to accomplish BCD arithmetic. The Parity/Overflow (P/V) is used

to indicate parity of the result following certain non-arithmetic operations
and occurrence of overflow condition following arithmetic operations. If
both operands participating in an add operation have the same sign and the
result has the opposite sign, an overflow has occurred. Subtraction is

addition with the 2's complement of the subtrahend.

The CPU uses two's complement representation of numbers and hence the most
significant bit is considered to be the sign bit. A ''one'' in the most
significant bit position represents a negative number. The Sign

reflects the state of the most significant bit position of a result after

an arithmetic or logic instruction.

The Zero (Z) flag when set to 1 indicates that all bits (including sign)
of a result are zero. In general, this flag is affected for both

arithmetic and logic instructions.
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The Carry (C) flag is used to indicate occurrence of a carry from the most
significant bit position after an arithmetic instruction. By convention,

bits are numbered starting from zero, hence bit 7 (eighth bit) is the most
significant for bytes, bit 15 (sixteenth bit) is the most significant for

words and bit 31 (thirty-second bit) is the most significant for long

words.

The CPU can handle three types of external interrupts: non-maskable, non-
vectored and vectored. The NVIE and VIE bits control the latter two. The
non-maskable interrupt cannot be disabled in the CPU. On the other hand,
vectored and non-vectored interrupts can be disabled by clearing the
corresponding FCW bit to #. In other words, an interrupt enable bit

must be 1 before the corresponding external interrupt signal will be
recognized. The non-maskable interrupt has the highest priority while
vectored interrupt has the next lower and non-vectored has the lowest

priority.

The Stop Enable (SE) bit is provided to facilitate stopping the processor
after executing a single instruction. There is an external input to the
processor that participates in this operation. When the SE bit is 1, the

external input signal will be honored.

The N/S bit determines the operating mode; logical '‘one'' indicates SYSTEM

and logical "zero'" indicates NORMAL. In the System mode, all instructions

are valid and are executed. In the Normal mode, only those instructions

are valid that cannot be used to affect the system integrity. The instructions
that are not valid in the Normal mode are called System or Privileged instruc-
tions. The System instructions include those that inspect or modify the
control bits of the FCW, those that participate in interprocessor communica-
tion and those that perform input/output operations. |f a system instruction
is encountered while operating in the Normal mode, the instruction execution

is suppressed and a trap will be generated to cause program interruption.

1"



The AmZ8001 deals with 23-bit segmented addresses whereas AmZ8002 uses
16-bit non-segmented addressing. The SEG bit in the FCW allows the AmZ 8001
to operate in the non-segmented mode. When this bit is 1, the CPU is operating

in the segmented mode. This bit will always be zero in the Amz8002.

The most significant byte of the FCW contains the control bits. Hence any
instruction that operates on these bits is a privileged instruction.

Significance of the FCW bits is summarized in Table 3.
When reset, the FCW in AmZ8001 will be automatically loaded from memory
location 2 (segment @) and the FCW in AmZ8002 will be automatically

loaded from location @.

New Program Status Area Pointer

When a program interruption occurs, the CPU automatically saves the program
status in the system stack. The program status consists of the processor
status information and information relating to the reason for interruption
called ldentifier. After storing the pre-interrupt program status, new
program status will be loaded into the FCW and PC. This new program status
is obtained from pre-determined locations in the memory called New Program
Status Area designated by the NEW PROGRAM STATUS AREA POINTER (NPSAP). The
NPSAP in AmZ8001 is shown in Figure 7. It consists of two 8-bit registers,
one for the 7-bit segment number and the other for the most significant
eight bits of the offset. On the other hand, only one 8-bit register is
used in the AmZ8002 as shown in Figure 8. This register specifies the most
significant 8-bits of the 16-bit address. Access to the NPSAP is by

using the LDCTL instruction.

Refresh Counter

Both Amz8001 and AmZ8002 contain a refresh counter to facilitate dynamic
memory system implementations. The refresh counter is illustrated in
Figure 9 consisting of a 9-bit binary ROW COUNTER and 6-bit binary RATE
COUNTER and a REFRESH ENABLE (RE) bit. The RATE COUNTER is a programmable
modulo 64 counter clocked at 25% of the frequency of the clock driving the
CPU.  The ROW COUNTER is clocked whenever the RATE COUNTER overflows. The
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The automatic refresh feature can be disabled by loading a zero into
REFRESH ENABLE bit. When the CPU is reset for initialization, this bit
is set to "1" i.e. refresh Is enabled.

Access to the refresh counter
is made using the LDCTL instruction.



Addressing Modes

Operands needed to execute an instruction are designated by regisggr
addresses, memory addresses or 1/0 addresses. The addressing mode of a

given instruction not only designates the relevant address space but also
defines the method to be used in computing the operand address. Addressing
modes are either explicitly specified or implied by the instruction. Eight
explicit addressing modes are provided: Register (R), Indirect Register (IR),
Direct Address (DA), Immediate (IM), Indexed (X), Base Address (BA), Base
Indexed (BX) and Relative Address (RA). Autoincrement and Autodecrement

are the two implied addressing modes in block and string manipulation

instructions.
The following is a detailed explanation of explicit addressing modes.

Register (R) Mode: The operand used by the instruction is located in
a general purpose register as shown in Figure 10. The instruction specifies
the length of the operand (byte, word or long word) and a b4-bit field

in the instruction designates the intended register.

Indirect Register (IR): The instruction designates a general purpose
register; contents of the designated register are not the operand but
address of the operand. The AmZ8001 deals with 23-bit segmented addresses
and hence a register pair is designated by the instruction. The first
register contains the 7-bit segment number and the second register
contains the 16-bit offset as shown in Figure 11. Any general purpose
register pair except RR@ can be designated for this addressing mode. The
AmZ8002 requires only 16-bit addresses as shown in Figure 12 and hence

any general purpose register except Rf can be designated for IR addressing

mode .

Direct Address (DA): The instruction itself explicitly specifies an address
and the operand used by the instruction is located at that address. In Amz8001

direct addresses are specified in one of two formats - long offset and

short offset. For the long offset, the memory word immediately

16
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following the instruction opcode word contains the 7-bit segment

number and the memory word immediately following the segment number word is
the 16-bit offset as shown in Figure 13A. For the shoft offset, the memory
word immediately following the instruction opcode word contains both 7-bit
segment number and 8-bit offset as shown in Figure 13B. In AmZ8002,

the memory word immediately following the instruction opcode word contains

the 16-bit address as shown in Figure 1h.

Immediate (IM): The instruction itself contains the operand as shown in
Figure 15. In general, the memory word immediately following the instruction
opcode word contains the immediate operand. In case-of 32-bit immediate
operand, two memory words immediately following the instruction opcode

word are used.

Indexed (X): The instruction designates a 16-bit general purpose register

as the index register. Any general purpose register except R can be used

as the index register. The instruction also specifies an address as

in the direct address mode. In the AmZ8001, the 16-bit contents of the
designated index register are added to the 16-bit offset value specified in

the instruction. Both index and offset are treated as 16-bit unsigned

integers and any carry from the most significant bit position during this
addition is ignored. The resulting 16-bit sum together with the 7-bit

segment number specified in the instruction is used as 23-bit segmented

address as depicted in Figure 16A. The operand will be located at this address
in memory. |f short offset is used in the‘AmZBOOI for indexed addressing mode,
the memory word immediately following the instruction opcode word contains

both a 7-bit segment number and an 8-bit offset as shown in Figure 168B.

A 16-bit unsigned integer is formed whose least significant byte is the 8-
bit offset specified and most significant byte is zero. The 16-bit word thus
formed is added to the 16-bit unsigned integer contained in the designated
general purpose register. Any carry from the most significant bit position
during this addition is ignored. The 16 bits resulting from this addition
together with the 7-bit segment number specified is the 23-bit address.

The operand will be located in the memory at this address.
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In AmZ8002, the memory word immediately following the instruction opcode
word contains a 16-bit address as shown in Figure 17. This unsigned

integer is added to the 16-bit unsigned integer located in the designated
index register. The carry from the most significant bit position during
this addition is ignored. The resulting 16-bit address is where the operand

is located in the memory.

Base Address (BA): The instruction designates a general purpose

register as the base address register. |In case of AmZ28001, the instruction
designates a register pair such that the 7-bit segment number is contained in
one register and 16-bit offset is contained in the other as shown in

Figure 18. In case of AmZ8002, the designated base address register

contains 16-bit address as shown in Figure 19. Any general purpose

register except R@ or register pair except RRf can be designated as the

base address register. The memory word immediately following the instruction
opcode word contains a 16-bit displacement. Both displacement and base
address are treated as unsigned binary integers. The 16-bit displacement

is added to the 16-bit base address (16-bit offset is AmZ8001) and carry
occurring from the most significant position during this addition is ignored.
The resulting 16-bit value (together with the segment number of the base

address in Amz8001) is the address of the operand in memory.

Base Indexed (BX): The instruction designates a general purpose register
(register pair in AmZ8001) as the base address register. The instruction
also designates a 16-bit general purpose register as displacement. Any
general purpose register except R# (Amz8002) or any register pair except
RR# (Amz8001) can be used as the base address register. Similarly any
general purpose register except R@ can be used as the displacement

register. Both base address and displacement are unsigned integers.

The 16-bit displacement is added to the base address (or offset of the

base address in AmZ8001) and carry from the most significant bit

position during this addition is ignored. The 16-bit result (together with
base address segment number) is the address of the operand in memory.

Figure 20 and Figure 21 illustrate this addressing mode for AmZ8001 and AmZ8002.

23
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Relative Address (RA): The instruction itself contains a displacement.

This displacement is a signed integer using two's complement notation.

The number of bits allocated to represent the displacement depend on

the instruction where relative addressing mode is available. The

displacement is sign extended appropriately to obtain a signed 16-bit
displacement. The sign extended displacement is added to the 16-bit

program counter (PC OFFSET in AmZ8001). Carry from the most signifi-

cant bit position during this addition is ignored. As soon as the instruction
using the relative address mode is fetched, the PC will be updated.

Hence, updated PC value (i.e. address of the following instruction) will be

used for address calculation.

The 16-bit value obtained by adding the PC and displacement (together
with the segment number in AmZ8001) is the address of the operand in

memory. Figure 22 and Figure 23 illustrate the relative addressing mode.

Autoincrement and Autodecrement: These two implied addressing modes are
only used in string manipulating instructions. These addressing modes are
a variation of the IR addressing mode. The instruction designates a
general purpose register (or a register pair in Am28001) whose contents
are used as the address. After fetching the operand, the contents of the
register are incremented or decremented depending on Autoincrement or
Autodecrement. In case of AmZ8001, only the register containing the
offset is affected and any carry resulting from this operation is ignored.
For byte operations incrementing or decrementing by 1 occurs, For

word operations incrementing or decrementing by 2 takes place.
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Operand Addressing

Seven types of operands are handled by the instructions - bits, digits
(4-bits), bytes (8-bits), words (16-bits), long words (32-bits), byte
strings and word strings. |In general, operands may be contained in a
general purpose register or located in memory. However, string operands
must be located in memory only. The elements of a string reside in consecu-

tive memory locations.

Figure 24 illustrates the conventions used in relating one operand type to
another. A byte consists of two digits:; two bytes make a word and two

words make a long word. The left most element whether bit, digit or

byte is always the most significant. Bits of an operand are numbered

from right to left starting with zero for the least significant bit. The bit
operand located in a general purpose register is addressed by the designation
of the byte register containing the desired bit and specifying the bit

number in that byte. Bit operands can also be addressed by designating

a 16-bit general purpose register holding the word that contains the

desired bit and the bit number in that word. Digits are always addressed

by designating the byte register containing the desired digit. Word and long
word operands located in registers are addressed by the register or register
pair designation. When a long word is specified using a register pair, the
even numbered register of the pair contains the most significant 16-bits and

the odd numbered register of the pair contains the least significant 16 bits.

Memory Addressing

Memory address space is viewed as a chain of consecutively numbered

(in ascending order) bytes as shown in Figure 25. Also note that the
numbering starts with zero. The number of each byte is its address.

Thus, the byte is the basic addressable element in memory. A word in memory
spans two byte addresses. The most significant byte of a word must

always be an even address and the least significant byte is the immediately
following odd address. This arrangement is called "word aligned'".

Thus, words are addressed by the address of the most significant byte
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Figure 24,
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or even address. A long word in memory spans two words or four bytes.
The most significant 16-bits are contained at a word address and the
least significant 16-bits are contained at the immediately following
word. For example a long word is contained in memory addresses @ and 2,
then location # contains the most significant 16-bits and location 2
contains the least significant 16 bits. Long word operands in memory
are addressed by specifying the address of the most significant byte of
the most significant word. For example, address @ is used for a long
word operand located at locations @ and 2. Instructions are

always addressed as words and hence instructions in memory must be

word aligned.

The CPU can handle both byte and word string operands. Two

parameters are needed to specify a string - starting address (address of
the first element) and the length of the string expressed in terms of the
number of elements in the string as depicted in Figure 26. For example,

a word string starting at address 100 and 25 words long will be characterized
by the starting address 100 and length 25. Similarly a byte string

which is 15 bytes long and starts at address 157 will be characterized

by the starting address 157 and its length 15. By specifying Autoincrement
addressing mode in a string manipulating instruction, successive elements
of strings specified in the above manner can be accessed for processing.
String operands can also be specified by the ending address (address of

the last element) instead of the starting address and the length expressed
in terms of number of elements in the string. Autodecrement addressing
mode is used to access successive elements of the string in this case.

It should be noted that when dealing with byte strings, there are no
restrictions on whether the starting and ending addresses are odd or

even. However, because of the word alignment requirement, word strings

can have only even addresses.
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Interrupts and Traps

Program interruptions are divided into two groups - interrupts and traps.
In general, interrupt is an external asynchronous event needing the

CPU's attention. Trap usually is a synchronous event resulting from the
f ecified condition. Also

an Interrupt may be disabled in the CPU by an appropriate control bit

in the FCW; traps cannot be disabled. Procedures followed by the CPU are

essentially the same for interrupts and traps.

When an interruption occurs, the current program status information is
automatically pushed on the system stack as shown in Figure 27. As
discussed before, program status consists of Processor Status (PC and FCW)
and a 16-bit word called ldentifier. The ldentifier contains information

relating to the reason for this interruption.

There are three interrupts listed in order of decreasing priority:
non-maskable, vectored and non-vectored. There are four traps: system call,
unimplemented opcode, privileged instruction in normal mode and segmentation
error. For all three interrupts the ldentifier is a 16-bit entity supplied
by the interrupting device. The ldentifier in case of traps (except
segmentation error) is the first word of the instruction that caused the

trap. This word always contains the instruction opcode.

The segmentation error actually results from several exception conditions
that could occur when the Memory Management Unit (AmZ8010) is used in an
AmZ8001 system. Detailed discussion of the Memory Management unit is beyond
the scope of this document. It is sufficient for the current discussion
to know that the ldentifier for the segmentation error trap will be supplied

by the Memory Management circuitry.

After saving the program status in the system stack, new processor status
is automatically obtained from a predetermined area in memory called New
Program Status Area. The New Program Status Area Pointer (NPSAP) specifies

the area in memory where the New Program Status Area is located. In Amz8001,
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NPSAP consists of a 7-bit segment number and most significant eight bits
of the offset. In AmZ8002 this pointer contains the most significant
eight bits of the address. The CPU utilizes a predetermined value in the
least significant eight bits of the NPSAP offset. Figure 28 and Figure 29
show the New Program Status Area format. For example, in AmZz8001, the
first four locations are used for segmentation error, next four locations

for system call trap and so on.

The format of storage” for all interruptions is the same. In AmZ8001, New
Program Status is contained in four consecutive memory locations. These are
in ascending order, Reserved Word, New FCW, new PC SEG and PC OFFSET.

The first location for every new processor status area of Amz8001 is reserved
for future CPU expansion and should not be used in the interest of upward
software compatibility. In the AmZ8002, only two memory locations are

needed for the new processor status information. Two consecutive memory

locations in ascending address are used for new FCW and new PC.
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Instruction Format

The CPU instructions are one to five words long depending on the type of
instruction and addressing mode. Instructions are located in memory and
must be word aligned. The first word of an instruction always contains the
opcode. Depending on the addressing mode, one or more words will follow
the opcode word of an instruction. Figure 30 iliustrates the general
opcode word format. Some instructions contain fields that differ from
the generalized format shown. All such variations can be ascertained

by referring to the individual instruction descriptions found in later
sections of this document. In Figure 30, the Mode Field (bit 14 and bit
15), together with bit 12 and bit 13 and bits 4, 5, y and 7 determine
the applicable addressing mode. Bit 8 of the opcode word specified word
or byte operand whenever applicable. Table 3 is a summary of addressing
mode decoding. Bits 4, 5, 6 and 7 normally designate a general purpose
register. Note that when designating a register pair, bit 4 must be

zero and only 5, 6 and 7 are used.

From Table 3 it can be seen that for Register Mode of addressing there are
no restrictions on the values of bits 4, 5, 6 and 7. Only the Mode

field is needed to specify this addressing mode. This allows designating
any general purpose register. However, for IM, RA and DA addressing

modes, bits 4, 5, 6 and 7 must all be zero. For these addressing modes
zeros in bits 4, 5, 6 and 7 are not interpreted as general purpose

register number zero. Similarly, for IR, BA, X and BX addressing modes,
bits 4,5, 6 and 7 cannot be zero. In other words, general purpose register
number zero cannot be used in these addressing modes. It should be
emphasized that if a register pair is needed for these addressing modes,

bit 4 is always zero and non-zero comment applies to bits 5, 6 and 7.
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MODE OP CODE REG ADDRESSING

BITS BITS BITS MODE

15, 14 13, 12 7,6,5,4

10 XX XXXX R

00 Any Value 0 IM
but 1 1

00 Any Value Non-Zero IR
but 11

00 11 0 RA

00 11 Non-Zero BA

01 XX 0 DA

01 Any Value Non-Zero X
but 1 1

01 11 Non-Zero BX

Table 3. Addressing Mode Encoding
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Input/Qutput

A set of input/output (1/0) instructions is provided to perform 16-bit

or 8-bit transfers between the CPU and 1/0 devices. Input/Output devices
are addressed using a 16-bit address called port address. Conceptually
the port address is very simiiar to a memory address. Logicaily, however,
port address space is not a part of the memory address space. Although
memory and port address information is physically transmitted on the same
bus lines in hardware, means are provided to distinguish memory addresses
from 1/0 addresses using status output lines supplied by the CPU. Port
address generation uses the same methodology that is used to generate
operand addresses in the non-segmented CPU using IR and DA addressing

modes .

Two types of 1/0 instructions are available - standard 1/0 and special
1/0. The address space used by the special 1/0 is logically separate
from the standard 1/0. Special 1/0 address space can be distinguished
from the standard 1/0 space using the status output lines from the

CPU. A byte transferred using the standard |/0 instruction appears on the
least significant 8 bus lines in hardware. However, when transferring

a byte using special 1/0 instruction, the byte will be on the most
significant 8 bus lines. This is the only major difference between
standard 1/0 and special 1/0 operations. Major discussion on the special
1/0 instructions is beyond the scope of this document. It should be
enough to mention that special 1/0 instructions are intended for communi-
cating with the Memory Management unit. The 1/0 instructions exist

not only to transfer single words or bytes of data, but also blocks of

data from contiguous memory locations.

Condition Codes

The Condition Code (CC) is a 4-bit field in some instructions that specifies
certain flag settings. The operation performed by the instruction is in
most cases determined by the outcome of comparing the actual flag settings
with that specified by the CC field. Instructions that specify CC field
include conditional jumps, return from subroutine and block/string mani-

pulating instructions. The Condition Code definitions consist of true and



false settings of the C, Z and P/V flags, signed and unsigned comparisons
as shown in Table 4. One of the CC values specifies unconditional combina-

tion in which flag settings are ignored.



CC FIELD MEANING FLAGS
1110 NZ - Not zero Z=90
0110 z - Zero Z =1
11 NC - No carry c=4¢
0111 C - Carry C =1
1100 PO - Parity odd P/V =20
0100 PE - Parity even P/V =1
1101 PL - Plus S=40
0101 Ml - Minus S =1
1110 NE - Not equal Z=20
0110 EQ - Equal A=1
1100 NOV - Overflow is P/V =20
reset
0100 ov - Overflow is set P/V =1
SIGNED COMPARISONS:
1001 GE - Greater than S XOR P/V = ¢
or equal
0001 LT - Less than S XOR P/V =1
1010 GT - Greater than Z OR (S XOR P/V)
0010 LE - Less than or Z OR (S XOR P/V)
equal
UNS|GNED COMPARISONS:
1M LGE - Logical greater C =§
than or equal
0111 LLT - Logical less c=1
than
1011 LGT - Logical C=@ANDZ=2¢g
greater than
0011 LLE - Logical less CORZ =1
than or equal
1000 UNCONDI TIONAL

TABLE 4.

CC - FIELD DECODING
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INSTRUCTION SET

The following pages contain detailed description of the individual instruc-
tions. Figure 31 illustrates a sample of the information presented with

each instruction.

Top left hand corner shows the title of the instruction and then the
mnemonic at the top center in each page. |If an instruction is priviliged,
this fact will be noted to the right of the mnemonic. The operation
performed by the instruction is represented by symbolic notation or

a simple diagram whenever possible. In the symbolic notation, the
operand lengths are designated by two integers separated by a colon
between two angled brackets. For example dst<0:15> means that the
destination operand occupies 16-bits. If there is only one integer
contained between the brackets then the integer represents the bit number
in an operand. For example, src<8> means bit number 8 of the source

operand.

A detailed description of the instruction follows the operation. Also shown
with each instruction are the applicable addressing modes for that instruc-
tion. The instruction format is shown with appropriate fields labelled.

The instruction format shows the pre-assigned bit patterns for the fields
whenever appropriate. The number of memory locations occupied by the
instruction can also be found in the instruction format. For example,

in Figure 31, SETB instruction using R addressing mode occupies one

memory word.

To the left of the instruction format are the CPU characteristics and
offset representation using the following abbreviations: S = Segmented,
NS = Non-segmented, SSO = Segmented Short Offset, SLO = Segmented Long
Offset. The numbers to the right of the instruction format represent

the execution time for the instruction in number of clock cycles. Above

each instruction format is the general notation representing the operands
needed for the instruction. At the bottom of each page is a description
and summary of the flags affected. Any shaded areas in the instruction

formats are reserved for future CPU expansion and should not be used.




Label showing Title  Mnemonic Operation
Address Modes

\_

Description

~_

SET bit of byte (static)

SET st b
R s,uslnnaovuu
SET dst. b
R swslooiooiod e |

SET dsc, b

B
General

. .
notation . N
—— st 1 s ce
fron the binary value of
DA 550 N "W the b field of the instruc
tion

SET g, b

oA swof,,,

, Shaded areas
Sijensi are reserved
~ and should
be zeros.

cacavag o

v e ool T ce— Execution Time
s ] (clock cycles)

SET dst, b
X
T e

B

SET st b

X sLo r)lloavnulmrarb

J SEGHENT

OFFSET

Flags are not affected

Instruction format
Segmented or
Non-segmented

Flag description
& Table

FIGURE 31, SAMPLE INSTRUCTION PAGE
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ADD words with carry

ADC

ADC Rd, Rs

R $,NS F.O.' 10101 | Rs | | \ 'Ed_l

AFFECTED

H UNAFFECTED

Operation
dst<0:15> «src<0:15> +

dst<0:15> + C

Description

The contents of the general
purpose registers designated
by the Rs (source) and Rd
(destination) fields of

the instruction are added
together along with the
carry flag to obtain the
result. The 16-bit result
is loaded into the destina-
tion register, whose original
contents are lost. The
contents of the source are
not altered.

Flags:

C: Set to 1 if there is carry
from the most significant
bit position of the word.
Reset otherwise.

Z: Set to 1 if result is zero.
Reset otherwise.

S: Set to 1 if result is nega-
tive. Reset otherwise.

P/V: Set to 1 on arithmetic

overflow. Reset otherwise.
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ADD byte with carry

ADCB

ADCB Rd, Rs

R s,Nsh01101ool Risdl

DA

AFFECTED

x

UNAFFECTED

Operation

Dst<0:7> <+ Src<0:7>+ Dst<0:7>+ C

Description

The contents of the general
purpose byte registers de-
signated by the Rs (source)
and Rd (destination) fields
of the instruction are added
together along with the
carry flag to obtain the
result. The 8-bit result is
loaded into the destination
register, whose original
contents are lost. The
contents of the source are
not altered.

Flags:

C: Set to 1 if there is a carry
from most significant bit
position of the byte. Reset

otherwise.

Z: Set to | if result is zero.
Reset otherwise.
S: Set to 1 if result is negative.
Reset otherwise.
P/V: Set to 1 on arithmetic over-
flow. Reset otherwise.
DA: Reset always.
H: Set to 1 on carry from the
least significant digit of
result. Reset otherwise.
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ADD word to register

ADD

M

IR

DA

DA

DA

S
S,NS L 0000001 l Rs l

NS

SLo

NS

SSO

SLO

ADD Rd, R

|

ADD Rd, IM

o 0000001 I 0000 Rd

OPERAND

ADD Rd, src

00000001 Rs # 0 Rd

ADD Rd, src

01000001 I 0000 Rd

ADDRESS
ADD Rd. src
01000001 0000 Rd
OI SEGMENT OFFSET
ADD Rd, src
0100000 000 OI Rd
1' SEGMENT
OFFSET
ADD Rd, src
01000001 Rs # 0 Rd
ADDRESS
ADD Rd, src

Rs # 0 ]7 Rd

01000001

OFFSET

oI SEGMENT

ADD Rd, src

01000001

Rs # 0 I Rd

]l SEGMENT

OFFSET

AFFECTED

DAL H Y UNAFFECTED

10

Operation

dst<0:15> +src<0:15> + dst<0:15>

Description

Source operand and destination
operand words are added together
and the 16-bit result is loaded
into the destination. The
contents of the source are not
altered and the original con-
tents of the destination are
lost. The source is determined
by the applicable addressing mode
and the destination is always a
general purpose register
designated by the Rd field of the
instruction.

Flags;

C: Set to 1 if there is a carry
from the most significant
bit position of the word.

Z: Set to 1 if result is zero.
Reset otherwise,

S: Set to 1 if result is negative.
Reset otherwise.

P/V: Set to 1 on arithmetic over-

flow.
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ADD byte to register ADDB
ADDB Rd, Rs
R S,NS ! oooooool Rs r Rd 4 Operation
dst<0:7> « src<0:7> + dst<0:7>
ADDB Rd, IM
M S,NS JOOO0O0O0O00O0f0000O0 7
eo— 0 inti
OPERAND escription
Source operand and destination
operand bytes are added together
ADDB Rd, src and the 8-bit result is loaded
into the destination. The
IR S\NS Y0o000000O0fRs #0 Rd 7 contents of the source are not
altered and the original contents
of the destination are lost.
ADDB Rd, src The source is determined by the
applicable addressing mode and
DA NS 01000000 |o 00 ol Rd 9 the destination is always a
general purpose byte register
ADDRESS designated by the Rd field of
the instruction.
ADDB Rd, src
DA $S0 0100000010000 Rd 10
Ol SEGMENT OFFSET
ADDB Rd, src
DA SLO 01000000 12
1 SEGMENT
OFFSET
ADDB Rd, src
X NS 01000000]Rs #0 Rd 10
ADDRESS
ADDB Rd, src
X sso lo1o0o00000 Rs#Ole 10
0 SEGMENT OFFSET
ADDB Rd, src
X SLO 01000000 ]JRs 13
Flags:
1 SEGMENT
C: Set to | if there is a carry

OFFSET

AFFECTED

UNAFFECTED

P/V:

from the most significant bit
position of the byte.

Z: Set to 1 if result is zero.
Reset otherwise.

S: Set to 1 if result is negative.

Reset otherwise.

Set to 1 on arithmetic overflow.

DA: Always reset.

H: Set to 1 if there is a carry
from the least significant digit.
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ADD 1long word to register ADDL

ADDL Rd, Rs
R S,NS ll 001011 0I47 Rs I Rd I 8 Operation
dst<0:31> <« src<0:31> +dst<0:31>
ADDL Rd, IM
M S,NS ooolollolooool Rd 14
31 OPERAND 16 Description
15 OPERAND 0 Source operand and destination
operand long words are added
together and the result is
ADDL Rd, src loaded into the destination.
The contents of the source
IR S,NS 000101 10f Rs#0 Rd 14 are not altered and the
original contents of the
destination are lost. The
ADDL Rd, src source is determined by the
applicable addressing mode and
DA NS 010101100000} Rd 15 the destination is always a
general purpose register pair
ADDRESS designated by the Rd field
of the instruction.
ADDL Rd, src
DA SSO 01010110f0000f Rd 16
OI SEGMENT OFFSET
ADDL Rd, src
DA SLo 0101011040000} Rd 18
1] secment |} -
OFFSET _1
ADDL Rd, src
X NS 01010110 Rs#0 Rd 16
ADDRESS
ADDL Rd, src
X $S0 010101 10] Rs#0 Rd 16
0 SEGMENT OFFSET
ADDL Rd, src
X sLo 010101 10] Rs#o 19
. Flags:
‘] SEGMENT
C: Set to 1 if there is a carry
OFFSET from the most significant
bit position of the long word.
Z: Set to 1 if result is zero.
Reset otherwise.
S: Set to 1 if result is nega-
tive. Reset otherwise.
P/V: Set to 1 on arithmetic
clzlshbv AFFECTED overflow.
DAY H UNAFFECTED
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AND word with register

AND

IR

DA

DA

DA

S,NS

S,NS

S,NS

NS

SLO

NS

SSO

SLO

AND Rd, src
10000111 ] Rs [ Rd J
AND Rd, src
00000111 0000 Rd
OPERAND

AND Rd, src
000001 11 l Rs#0 I Rd
AND Rd, src
mooonl[ooool Rd

ADDRESS
AND Rd, src
0100011180000 Rd
OI SEGMENT OFFSET
AND Rd, src
olooo0111
1 SEGMENT

—

OFFSET
AND Rd, src
01000111 Rs#0 Rd

ADDRESS
AND Rd, src
01000111 Rs#0 I Rd
d] SEGMENT OFFSET
AND Rd, src
01000111 Rs#0
1| SEGMENT

OFFSET
Z1s AFFECTED
c H
PV DA UNAFFECTED

12

Operation

dst<0:15> <« dst<0:15>Asrc<0:15>

Description

A logical AND operation is
performed between the correspon-
ding bits of the source and
destination words. The source
operand is determined by the
applicable addressing mode,
while the destination operand

is always a general purpose

word register, designated by

the Rd field of the instruction.
The result of the operation is
loaded into the destination,
whose original contents are lost.
The source contents are not
altered.

Flags:

Z: Set to 1 if result is zero.
Reset otherwise.

S: Set to 1 if result is negative.

Reset otherwise.
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N byte with register ANDB
Y
ANDB Rd, src
R S,NS llooooHoI Rs l Rd I 4 Operation
dst<0:7> < dst<0:7>Asrc<0:7>
ANDB Rd, src
M S,Ns Jooooo0ol110f0000 7
OPERAND "
Description
ANDB Rd, src A logical AND operation is
performed between the corres-
IR S,NS 00000110 ]7 Rs#0 Rd 7 ponding bits of the source and
destination bytes. The source
operand is determined by the
ANDB Rd, src applicable addressing mode,
while the destination operand
is always a general purpose byte
DA NS oloooll 04[6 000 Rd 2 register, designated by the
ADDRESS Rd field of the instruction.
The result of the operation is
loaded into the destination,
whose original contents are
ANDB Rd, src lost. The source contents are
DA sso for1oootr1o0foooo] ra 10 not altered.
0] SEGMENT OFFSET
ANDB Rd, src
DA SLo Jot1oool1lofoooo} Rrd 12
Il SEGMENT
OFFSET
ANDB Rd, src
X NS 01000110] Rs#0 Rd 10
ADDRESS
ANDB Rd, src
X 50 1o 1000110 Rs#OIRd 10
OI SEGMENT OFFSET
ANDB Rd, src
X SO Joi1oo0o0110] Rs#o | rd 13

1 SEGMENT

OFFSET

AFFECTED

UNAFFECTED

Flags:

Z: Set to 1 if result is O.
Reset otherwise.

S: Set to 1 if result is negative.

Reset otherwise.

P/V: Set to 1 if parity of result

is even. Reset otherwise.
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BIT test in a word
(dynamic)

BIT

BIT dst, Rs

R S,NSl 00100111

0000 Rs

AFFECTED

DA

ul UNAFFECTED

Operation

Description

The selected bit of the
word destination register
is tested and the Z flag
is affected. The desti-
nation word operand is
the general purpose
register designated by
the Rd field of the in-
struction. The bit to be
tested is determined from
a binary decode of the
least significant 4 bits
of a general purpose

word register. This
register is designated by
the Rs field. The contents
of the destinatlion are
unaltered.

Flags:

Z: Set to ]l if selected
bit of destination
operand is zero.
Reset otherwise.
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BIT test in a word (static) BIT

IR

DA

DA

DA

BIT dst, b

s,Ns[;io 100111 I Rd | b
BIT dst, b

S,NSlO 0100111 I Rd#0 j]r b 4]
BIT dst, b

NS JO1 10011 1J0000 b

ADDRESS

BIT dst, b

ssojorir1o0o01 1140000 b

0 SEGMENT OFFSET

BIT dst, b

SLojor1 100111

1 SEGMENT
OFFSET
BIT dst, b
NS Jortroo1 11 ) Rito ] b
ADDRESS
BIT dst, b
$sO Jo 1 1001 11 fRdf0 l b
0] secMENT OFFSET
BIT dst, b

SLO Jo1 1001 11

1 SEGMENT

OFFSET

z AFFECTED

c s fpPviDA L H ] UNAFFECTED

13

Operation

Description
Zescription

A bit in the word destination
is tested, and the Z flag is
affected as shown below.

The destination is determined
by the applicable addressing
mode, while the bit to be
tested is specified by the b
field of the instruction.

The contents of the desti-
nation are not altered.

Flags:

Z: Set to |1 if specified bit of
destination word is #. Reset
otherwise.




BIT test in a byte BITB

(dynamic)

BITB dst, Rs

R s,ns Joor1oo110foo0o0o0 10

z AFFECTED

C S jpy JDARH UNAFFECTED

Operation

Description

The selected bit of the
byte destination register
is tested and the Z flag
is affected. The desti-
nation byte operand is

the general purpose
register designated by

the Rd field of the
instruction. The bit

to be tested is determined
from a binary decode of the
least significant 3 bits
of a general purpose word
register. This register
is designated by the Rs
field of the instruction.
The contents of the
destination are unaltered.

Flags:

Z: Set to | if selected bit
of destination operand
is zero. Reset
otherwise.
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BITB

BIT test in a byte (static)
BITB dst, b
R S,NS [;70 1001 1 OI Rd I b 4 Operation
BITB dst, b
In SNSIOOIOOI]OIRd,éol bJ 8
n ’ Description
BITB dst, b A bit in the byte destination
is tested, and the Z flag is
NS 0110011 Ol 0000 b 10 affected as shown below.
DA The destination is determined
ADDRESS by the applicable addressing
mode. The bit to be
tested is determined by the
binary value of the least sig-
BITB dst, b
-3 nificant three bits of the b
DA $50 o1100110lo0000 b 1 field of the instruction. The
contents of the destination
o  SEGMENT OFFSET are not altered.
BITB dst, b
DA SLO Joi1100110fJ0000 13
1 SEGMENT
OFFSET
BITB dst, b
X so Jori1oo1 10} RO b 1"
ADDRESS
BITB dst, b
X 011001 10] Rd#0 b 1
NS
0 SEGMENT OFFSET
BITB dst, b
X SSO o1 100110 14
1 SEGMENT
OFFSET
Flags:
7 AFFECTED Z: Set to 1 if specified bit of
destination byte is #. Reset
C S JPVIDAY HY UNAFFECTED otherwise.
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CALL subroutine

CALL

AFFECTED

UNAFFECTED

CALL dst
IR sns fooor 1111 ] re Joooo] 1500
CALL dst
DA NS onotllljooooloooo 12
ADDRESS
CALL dst
DA SO bi1o11111foooo Io 000 18
0 SEGMENT OFFSET
CALL dst
DA SLO Joro1 111 20
1 SEGMENT
OFFSET
CALL dst
X N oot rito Joooo 13
ADDRESS
CALL dst
$50 I
X 01011111 Rd#0 J0 0 0 0 18
oI SEGMENT OFFSET
CALL dst
X SLO Jo 103111 21
) SEGMENT
OFFSET

Operation (segmented)

R15<0:15> <« R15<0:15>- 2
(RR14<0:22>) « Updated PC offset
R15<0:15> « RI15<0:15>- 2
(RR14<0:22>) <« PC SEGMENT

PC SEGMENT «  dst<24:30>

PC OFFSET + dst<0:15>

Operation (non segmented)

R15<0:15> <« R15<0:15>- 2

(R15<0:155) « Updated PC
PC <« dst<0:15>
Description

The program return address
(i.e. the updated contents of
PC) is pushed onto the stack
addressed by the implied stack
pointer register (RI5 non
segmented, RR14 segmented).
The new program counter
address is then loaded to
transfer control to the
subroutine. The new address
is determined by the
applicable addressing mode.

Flags are not affected.
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CALL subroutine relative

CALR

CALR d
RA S,NSI 110 II Displacement
AFFECTED
ClzZ}]sS |PVjDA] H UNAFFECTED

Operation (segmented)

R15<0:15> < RI5<0:15> -2
(RR14<0:22>) « Updated PC OFFSET
R15<0:15> « R15<0:15> -2
(RR14<0:22>) « PC Segment

PC OFFSET <« Updated PC OFFSET +

2x displacement

Operation (non segmented)

R15<0:15> <« R15<0:15> -2
(R15<0:15>) « Updated PC
PC + Updated PC + 2 x displacement

Description

The program return address

is pushed onto the stack
addressed by the implied

stack pointer register (RIS
non segmented, RR14 segmented).
The signed 12 bit displacement
field of the instruction is
sign extended and left shifted
(word aligned) before being
added to the return address.
The result is then loaded

into the program counter to
produce a jump address. The
program counter segment number
remains unaltered. The range
of the relative call is

+2047 to -2048 words with
respect to the updated PC.

Flags are not affected.




CLEAR word CLR
CLR dst
R SNS Tooo01100 Rd 1000 7 Operation
dst <@:15> + ¢
CLR dst
IR S,NS o000 1101 I Rd ll 00 ol 8
Description
CLR dst
The 16 bits of the specified
DA NS br1root11o1 fJoooofiooo M destination word are replaced
with zeros. The original
ADDRESS contents of the destination
are lost. The destination is
determined by the applicable
CLR dst addressing mode.
DA SSO bir1oo1101 Jooooliooo 12
b SEGMENT OFFSET
CLR dst
DA SLO 1001101 Joooojiooo 14
] SEGMENT
OFFSET
CLR dst
X NS bioot11o00 Rd#0 |1 00 0 12
ADDRESS
CLR dst
X $50 1001101 | Rd#0 Il 000 12
0 SEGMENT OFFSET
CLR dst
X sLo 1001101 15
1 SEGMENT
OFFSET
AFFECTED

UNAFFECTED

Flags are not affected.
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CLRB

CLEAR byte
CLRB dst
R s,Ns f1o0o0o01100f R Jooo 7 Operation
dst <2:7>« @
CLRB dst
IR $,NS 00001100| Rd llooo 8
Description
CLRB dst
The 8 bits of the specified
ol1oo01ll1loojoooofpbooo 11 destination byte are replaced
NS P
with zeros. The original
ADDRESS contents of the destination
are lost.
CLRB dst The destination is determined
by the applicable addressing
DA sso Jo1oo11o0o0joooofiooo 12 mode.
0 SEGMENT OFFSET
CLRB dst
A s,o Joroorioo 14
1 SEGMENT
OFFSET
CLRB dst
X NS 01001100fRIFO Jl1oo00O 12
ADDRESS
CLRB dst
X sso fo 1001100 Rd#O IIOOO 12
0 SEGMENT OFFSET
CLRB dst
X SLO 01001100 Rd&#0 J1 00 0 15
1 SEGMENT
OFFSET
AFFECTED Flags are not affected.
CRlzZjs JPv] DAIH UNAFFECTED
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CLEAR long word
' CLRL
CLRL dst
R S.NS 10011100l rgy booo 5 Operation
dst<0:31> « @
CLRL dst
IR s,ns ooolHOO| Rd 13000| 1 Description
The 32 bits of the specified
CLRL dst destination are replaced
with zeros. The original
DA NS 010 11100f0000f000 0 14 contents of the destination
ADDRESS are lost.
The destination is determined
by the applicable addressing
CLRL dst mode .
DA sso 010 11100f0000f000 O 15
0 SEGMENT OFFSET
CLRL dst
DA sto 01011100 17
1] SEGMENT
OFFSET
CLRL dst
X Ns 0101 1100 JrRg#0foo00o0 15
ADDRESS
CLRL dst
X sso 0001 1150 Rd;éoloooo 15
0 SEGMENT OFFSET
CLRL dst
¥ SLO 0101 1100fR4#0 Jo000 18
1 SEGMENT
OFFSET
AFFECTED Flags are not affected.
clz S|P/V DAY H} UNAFFECTED




COMPLEMENT word C OM

COM dst
R S,NS looo11o0 ll Rd 0000 5 Operation
dst<N:15> « dst<0:15>
COM dst
IR S,Ns fJ00O0O0 110 lI Rd IO 000 12
Description
COM dst
The contents of the destination
DA NS 01001 101400000000 15 word operand are complemented.
The destination operand is
ADDRESS determined by the applicable
addressing mode.
COM dst
DA $S0 0100110100000 000O0 16
0 SEGMENT OFFSET
COM dst
DA SLO 01001101 18
1 SEGMENT
OFFSET
COM dst
X NS 01001101 Rd#0 o000 O 16
ADDRESS
COM dst
X sso Joroot1100 Rd#OlOOOO 16
0 SEGMENT OFFSET
COM dst
X sSLo Jot1oo1 101 19
1 SEGMENT
OFFSET
Flags:
Z: Set to 1 if result is zero.
Reset otherwise.
S: Set to 1 if result is negative.
Reset otherwise.
YA B3 AFFECTED
C PVPDA jH UNAFFECTED
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COMPLEMENT byte

COMB

COMB dst
R SSNS hooot1100 Rd o000
COMB dst
IR S,;NS foooot1 100 | Rd lo 000
COMB dst
DA NS Jor1oot1100fooofoooo
ADDRESS
COMB dst
DA SSO Jor1oo1100fpooofoooo
o SEGMENT OFFSET
COMB dst
DA sto bpr1oo1100pooojoooo
1 SEGMENT
OFFSET
COMB dst
X NS 1001100 ] Ra#0 JooooO
ADDRESS
COMB dst
X sso Pprooi11o00 | rato lo 000
o SEGMENT OFFSET
COMB dst
X slo p1ootioo
1 SEGMENT
OFFSET
S [ AFFECTED
c DAJ H] UNAFFECTED

Operation

dst<0:7> <+ dst<0:7>

Description

The contents of the destination
byte operand are complemented.
The destination operand is
determined by the applicable
addressing mode.

Flags;

Z: Set to 1 if result is zero.
Reset otherwise.

S: Set to 1 if result is negative.
Reset otherwise.

P/V: Set to 1 if parity of result

is even. Reset otherwise.
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COMPLEMENT FLAGS

COMFLG

COMFLG

s,ns|10001101|czspv|0101 7

Operation

Description

The CPU flags C,Z,S and P/V are complemented or
unaltered, according to the bit settings in the
instruction field as described in the table below.

Instruction bit if =0 if 1
7 no effect complement C flag
6 no effect complement Z flag
5 no effect complement S flag
4 no effect complement P/V flag
Flags:
See above
Cl zZf sjpv AFFECTED
UNAFFECTED
JOA] H




cp

COMPARE register with word
CP Rdysrc
R s,Ns 10001011| Rs l RdJ 4 Operation
Use the resuit of Rd<0:15>- sre<0:15>
CP_Rd, src to set flags.
IM s,Ns Joooo1o011Jo000 Rd 7
OPERAND
Description
CP Rd, src The source word operand is
compared by subtraction with
IR s,Ns Jooo0 1011 Rs#0 Rd 7 the contents of a general
purpose word register designated
by the Rd field of the instruc-
CP Rd, src tion. The source operand is
determined by the applicable
DA NS 0100101 IAIb 000 Rd 9 addressing mode. Both the
source contents and destination
ADDRESS contents are unaltered.
CP Rd, src
DA SSO 010010110000 Rd 10
o] SEGMENT OFFSET
CP Rd, src
DA SLO 01001011 12
SEGMENT
OFFSET
CP Rd, src
X NS 01001011 Rs#0 Rd 10
ADDRESS
CP Rd, src
X sso Jor1o0o01011 Rs#O]Rd 10
Ol SEGMENT OFFSET
CP Rd, src
X SLO 01001011 13 Flags:
1 SEGMENT _
. —— C: Reset on carry from most signi-
ficant bit of result. Other-
OFFSET wise set to 1, indicating a
borrow.
Z: Set to 1 if result is zero.
Reset otherwise.
S: Set to |1 if result is negative.
Reset otherwise.
clzls Ipv AFFECTED P/V: Set to 1 on arithmetic overflow.
Reset otherwise.
DAY HJ UNAFFECTED
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COMPARE

register with byte CPB

I

DA

DA

DA

S,NS

NS

SSO

NS

SSO

SLO

CLOCK CYCLES

CPB Rd, src
10001010' Rs l Rd] 4 Operation
Use result of Rd<0:7>- src<0:7>
CPB Rd, src
to set flags.
7
OPERAND
Description
CPB Rd, src The source byte operand is
compared by subtraction with
00001010 Rs#0 I Rd 7 the contents of a general purpose
byte register designated by the
Rd field of the instruction.
The source operand is determined
B
CPB Rd, src by the applicable addressing
01001010 I0 000 Rd 9 mode. Both the source contents
and destination contents are
ADDRESS unaltered.
CPB Rd, src
01001010f§0000O0 Rd 10
Ol SEGMENT OFFSET
CPB Rd, src
0100101040000 12
1 SEGMENT
OFFSET
CPB Rd, src
01001010 Rs#0 Rd 10
ADDRESS
CPB Rd, src
01001010 Rs#0 I Rd 10
Ol SEGMENT OFFSET
CPB Rd, src
01001010 13
1 SEGMENT
OFFSET 1 Flags:

C: Reset on carry from most signi-
ficant bit of result. Otherwise
set to 1, indicating a borrow.

Z: Set to 1 if result is zero.

(% SE{PV AFFECTED Reset otherwise.
S: Set to 1 if result is negative.
DA [H UNAFFECTED Reset otherwise.

P/V: Set to 1 on arithmetic overflow.
Reset otherwise.
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COMPARE

register to memory
word, autodecrement

CPD

IR

S,NS

CPD dst, src, Rc, CC

10111011 Rs 1000
000 0[ Rc Rd cc

z P AFFECTED
c S DA UNAFFECTED

20

P/V: Set to 1

Operation

If result of dst<0:15>- src<0:15>

meets CC condition in

Z flag <« |

Rs<0:15> <«
Re<0: 15> <«

Description

The source word
compared to the
word operand by
The destination
contents of the

instruction.

Rs<0: 15>~ 2
Rc<0:15>- 1

operand is
destination
subtraction.
operand is the
general purpose

word register designated by the

Rd field of the

instruction.

The source operand is a word
in memory addressed by the

general purpose

register

designated by the Rs field of

the instruction.

and destination

Both source
operands are

unaltered, and the only
action is to set the flags.

The contents of

the general

purpose register designated

by the Rc “ield

tion are decremented by 1.

of the instruc-
The

contents of Rs are decremented

by 2.

Flags:

Z: Set to 1 if a comparison
matches condition speci-

fied
otherwise.

in CC field.

Reset

if result of

decrementing Rc is zero.
Reset otherwise.
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COMPARE

register to memory
byte, autodecrement

CPDB

IR

CPDB dst, src, Re, CC

1o111010f] Rs liooo
000 ol Rc Rd cc
z Py AFFECTED

¢ s| foa}n] unarrecTeo

20

Operation

I'f result of dst<0:7>- src<0:7>
meets CC condition in instruction

Z flag « 1

Rs<0:15> « Rs<0:15>- 1
Rc<0:15> « Rc<0:15>- 1

Description

The source byte operand is
compared to the destination
byte operand by subtraction.
The destination operand is

the contents of the general
purpose byte register desig-
nated by the Rd field of the
instruction. The source op-
erand is a byte in memory ad-
dressed by the general pur-
Pose register designated by

the Rs field of the instruc-
tion. Both source and des-
tination operands are unaltered
and the only action is to

set the flags. The contents

of the general purpose register
designated by the Rc field of
the instruction are decremented
by 1. The contents of Rs are
decremented by 1.

Flags:

Z: Set to 1 if a comparison
matches condition speci-
fied in CC field. Reset
otherwise.

P/V: Set to 1 if result of
decrementing Rc is zero.
Reset otherwise.
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COMPARE

register to memory

ward, autodecrement
and repeat

CPDR

IR

CPDR dst, src, Rc, CC

1ol 11011 Rs 1100
000 ol Rc Rd cc
*n is the number of
iterations
4 PV AFFECTED
c s DA UNAFFECTED

11 + 9n*

Operation

If dst<0:15>- src<0: 15>meets
CC condition in instruction.
Z flag <« 1

Rs<0:15> <« Rs<0:15>- 2
Rec0: 155 « Rex:16>- 1

repeat until termination

Description

The source word operand is
compared to the destination
word operand by subtraction.
The source operand is a word
in memory addressed by the
general purpose register
designated by the Rs field

of the instruction. The
destination operand is the
contents of the general pur-
pose word register designated
by the Rd field of the in-
struction. Both source and
destination operands are un-
altered and the only action

is to set the flags. The
contents of the general pur-
pose register designated by
the Rc field of the instruc-
tion are decremented by 1.

The contents of Rs are decre-
mented by 2, and the operation
will repeat until termination.
Termination occurs when either
the contents of Rc are § or

CC condition is met. This
instruction is interruptible.

Flags:

Z: Set to 1 if a comparison
matches condition speci-
fied in CC field. Reset
otherwise.

P/V: Set to 1 if result of
decrementing Rc is zero.
Reset otherwise.
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COMPARE

register to memory

byte, autodecrement

and repeat

CPDRB

IR

S,NS

CPDRB dst, src, Rc, CC

101171010 Rs 1100
ooool Rc Rd cc
*n is the number of
iterations
4 PV AFFECTED
c 3 pAlH UNAFFECTED

11 + 9n*

OEeration_

I'f dst<0:7>- src<0:7>meets
CC condition in instruction.
Z flag « 1

Rs<0: 15> <« Rs<0:15>- 1

Re<0: 15> « Rc<0: 15>- 1

repeat until termination

Description

The source byte operand is
compared to the destination
byte operand by subtraction.
The source operand is a byte
in memory addressed by the
general purpose register
designated by the Rs field of
the instruction. The des-
tination operand is the
contents of the general
purpose byte register desig-
nated by the Rd field of the
instruction. Both source and
destination operands are un-
altered and the only action

is to set the flags. The
contents of the general pur-
pose register designated by
the Rc field of the instruction
are decremented by 1. The
contents of Rs are decremented
by 1 and th operation will
repeat until termination.
Termination occurs when either
the contents of Rc are @ or

CC condition is met. This
instruction is interruptible.

Flags:

Z: Set to 1 if a comparison
matches condition speci-
fied in CC field. Reset
otherwise.

P/V: Set to 1 if result of
decrementing Rc is zero.
Reset otherwise.
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COMPARE register to memory CPI

word,. autoincrement

CPI dst, src, Rc, CC

IR SNSQT1O 111011 Rs 0000 20 Operation

If result of dst<0:15>- src<0:15>

000 OI Rc Rd cc

meets CC condition in instruction.

Z flag « 1

Rs<0:15> « Rs<0:15>+ 2
Rc<0: 15> <« Rc<0: 155- 1

Description

The source word operand is
compared to the destination
word operand by subtraction.
The destination operand is

the contents of the general
purpose word register designated
by the Rd field of the instruc-
tion. The source operand is

a word in memory addressed

by the general purpose register
designated by the Rs field of
the instruction. Both the
source and destination operands
are unaltered and the only
action is to set the flags.

The contents of the general
purpose register designated

by the Rc field of the instruc-
tion are decremented by 1.

The contents of Rs are incre-
mented by 2.

Flags:

z P AFFECTED

c S DA] H ] UNAFFECTED Z: Set to 1 if a comparison
matches condition speci-
fied in CC field. Reset
otherwise.

P/V: Set to 1 if result of
decrementing Rc is zero.
Reset otherwise.
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COMPARE register to memory

CPIB

byte, autoincrement.

IR

s,Ns

CPIB dst, src, Rc, CC

Tol111010 Rs Joooo
000 ol' Rc Rd cc

z PV AFFECTED
c 3 oAl H UNAFFECTED

20

Operation

If result of dst<0:7>- src<0:7>
meets CC conditon in instruction.
Z flag « 1

Rs<0:15> <«  Rs<0:155+ 1
Re<0: 15> <« Re<0: 15>~ 1
Description

The source byte operand is
compared to the destination
byte operand by subtraction.
The destination operand is

the contents of the general
purpose byte register desig-
nated by the Rd field of the
instruction. The source
operand is a byte in memory
addressed by the general pur-
pose register designated by the
Rs field of the instruction.
Both the source and des-
tination operands are unaltered,
and the only action is to set
the flags. The contents of

the general purpose register
designated by the Rc field

of the instruction are
decremented by 1. The contents
of Rs are incremented by 1

Flags:

Z: Set to 1 if a comparison
matches condition speci-
fied ‘in CC field. Reset
otherwise.

P/V: Set to 1 if result of

decrementing Rc is zero.
Reset otherwise.
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COMPARE IMMEDIATE word with 1 Cp

memory

DA

DA

DA

S,NS

NS

$S0

SLO

NS

$S0

SLO

CP dst, IM

0000110 |l Rd lo 001

OPERAND

CP dst, IM

0100110 II 000 OIO 001

OPERAND

ADDRESS

CP dst, IM

01001101 IO 00 Q]Q 001

OPERAND

o sop |

CP dst, IM

QFFESET

OIOOIIOIIOOOOIOOOI

OPERAND

1 SEGMENT

OFFSET

CP dst, IM

01001101 [ Rd#0 lg,o 01

OPERAND

ADDRESS

CP dst, IM

01001101 ] rat0 poo

OPERAND

0[ SEGMENT l OFFSET

CP dst, IM

01001101 l Rd#0 p 001

OPERAND

SEGMENT

OFFSET

c}z SIPV AFFECTED

JDA] H UNAFFECTED

Operation
Use result of dst<0:15>- src<0:15>

to set flags (see below).

Description

The immediate source word operand
is compared with the destination
word operand. The comparison is
achieved by subtraction. The
destination operand is determined
by the applicable addressing mode.
The contents of the destination
operand are unaltered and the only
action is to set the flags as
described below.

Flags:

C: Reset on carry from most
significant bit of result.
Otherwise set to 1, indicating
a borrow.

Z: Set to | if result is zero.
Reset otherwise.

S: Set to 1 if result is negative.
Reset otherwise.

P/V: Set to 1 on arithmetic overflow.

Reset otherwise.

75




COMPARE IMMEDIATE byte with

CP

memory
CP IM, dst
IR 00001100 Rd fJooo1 11 Operation
OPERAND Use result of dst<0:7>- s5rc<0:7>
to set flags,
CP IM, dst
DA NS 01001100joo0o00 4 A
rove - Description
OPERAND §
The immediate source byte operand
ADDRESS is compared with the destination
byte operand. The destination
operand is determined hy the
CPIM, dst applicable addressing mo?e. The
contents of the destination
DA 550 o1o0o01100f0l0000lboo 15 operand are unaltered.
OPERAND [ oo
Ol SEGMENT OFFSET
CP IM, dst
DA SLO 01001100 OOOOlOO 17
OPERAND o
oI SEGMENT
OFFSET
CP IM, dst
X NS 01001100} Rrd#o Joo 15
OPERAND Lo
ADDRESS
CP IM, dst
X SSO 01001100 Rd#0 IOOO] 15
OPERAND .
Ol SEGMENT OFFSET 1
CP IM, dst
X SLO Jo 100 110 0] Rd#0 Iooc>| 18
OPERAND a
Flags:
ll SEGMENT
C: Reset on carry from most
OFFSET significant bit of result.
Otherwise set to 1, indicating
a borrow.
Z: Set to ] if result is 0.
Reset otherwise.
S: Set to 1 if result is negative.
Reset otherwise.
o G G 1 AFFECTED P/V: Set to 1 on arithmetic over-
oAl H UNAFFECTED flow. Reset otherwise.
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COMPARE

register to memory

word autoincrement
and repeat

CPIR

IR

S,NS

CPIR dst, src, Rc, CC

Totrtiri1o011 Rs 0100

000 0[ Rc Rd cc
*n is the number of
iterations
Z PV AFFECTED
c S pAl H UNAFFECTED

11 4+ 9n*

Operation

If dst<0:15>- src<0:15>meets
CC condition in instruction.

Z flag <« 1

Rs<0:15> <«  Rs<0:15>+ 2
Rc<0:15> <« Rc<0:15>- 1

repeat until termination

Description

The source word operand is
compared to the destination
word operand by subtraction.
The source operand is a word
in memory addressed by the
general purpose register
designated by the Rs field

of the instruction. The
destination operand is the
content of the general purpose
word register designated by
the Rd field of the instruc-
tion. Both source and des-
tination operands are un-
altered and the only action

is to set the flags. The
contents of the general pur-
pose register designated by
the Rc field of the instruc-
tion are decremented by 1.

The contents of Rs are incre-
mented by 2. The operation
will repeat until termination.
Termination occurs when either
the contents of Rc are @ or
CC condition is met. This
instruction is interruptible.

Flags:

Z: Set to 1 if a comparison
matches condition speci-
fied in CC field. Reset
otherwise.

P/V: Set to 1 if result of
decrementing Rc is zero.
Reset otherwise.
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COMPARE register to memory
byte autoincrement
and repeat

CPIRB

CPIRB dst, src, Rc, CC

IR SSNSHior11011 L Rs bi1oo
000 o| Rc Rd cc
*n is the number of
iterations
4 pv AFFECTED
c S oAl H UNAFFECTED

11 + 9n*

Operation
If dst<0:7>-

CC condition
Z flag « 1

Rs<0:15> «
Rc<0: 15> <«

repeat until

Description

src<0: 7>meets

in instruction,

Rs<0: 15>+ 1
Re<0: 15>- 1

termination

The source byte operand is
compared to the destination
byte operand by subtraction

The source operand

is a byte

in memory addressed by the
general purpose register
designated by the Rs field

of the instruction.

The

destination operand is the
contents of the general
purpose byte register desig-
nated by the Rd field of the

instruction.

Both the source

and destination operands are
unaltered and the only action

is to set the flags.

The con-

tents of the general purpose
register designated by the
Pc field of the instruction

are decremented by 1.

The

contents of Rs are incremented
by 1, and the operation will

repeat until

termination.

Termination occurs when either

the contents
CC condition

of Rc are @ or
is met. This

instruction is interruptible.

Flags:

Z: Set to 1l

if a comparison

matches condition speci-
fied in CC field. Reset
otherwise.

Set to 1

if result of

decrementing Rc is zero.
Reset otherwise.
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COMPARE  resister with long CPL

CPL Rd, src
R S,Ns ll 0010000 I Rs l Rd l 8 Operation
Use result of Rd<0:31>- src<0:31>
CPL Rd, src
to set flags
M S;Ns Joootoooofoooof wrd 14
31 OPERAND 16
Description
15 OPERAND 0
The source long word operand
is compared by subtraction
CPL Rd, src with the contents of a general
purpose register pair
IR S;NS Jooo10000 Rs#0 Rd 14 designated by the Rd field
of the instruction. The
source operand is determined
CPL Rd, src by the applicable addressing
mode. Both the source
DA NS 01010000 JO0000] Rd 15 contents and destination
contents are unaltered.
ADDRESS
CPL Rd, src
DA SSO o 1010000 0000 Rd 16
l SEGMENT OFFSET
CPL Rd, src
DA SLO P 1010000 pOOO] Rd 18
1 SEGMENT
OFFSET
CPL Rd, src
X NS D 1010000 Rs#0 Rd 16
ADDRESS
CPL Rd, src
X SSO Db1010000O Rs#0 Rd 16
bl SEGMENT OFFSET
CPL Rd, src
X sLo p1o10o0000O 19
| SEGMENT
Flags:
OFFSET I
C: Reset on carry from most
significant bit of result.
Otherwise set to 1, indica-
ting a borrow.
Z: Set to 1 if result iszero.
Reset otherwise.
S: Set to | if result is nega-
clzls pJ AFFECTED tive. Reset otherwise.
P/V: Set to 1 on arithmetic over-
DA Hl UNAFFECTED flow. Reset otherwise.
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COMPARE

word strings in

memory ,

autodecrement

CPSD

IR

CPSD dst, src, Rc, CC

1011101

1

Rs BHo1l1o 25

0000 l Rc

Rd cc

AFFECTED

DA

H | UNAFFECTED

Operation

If result of dst<0:15>- src<0:15>
meets CC condition in instruction,
Z flag < 1

Rs<0: 15> <« Rs<0:15>-2
Rd<0: 15> <« Rd<0: 15>-2
Rec0: 155 + Re<0: 15>-1

Description

The source word operand is
compared to the destination
word operand. Both the
source and destination
operands are words in memory
addressed by the general pur-
pose registers designated in
the Rd and Rs fields of the
instruction. The comparison
is achieved by subtraction.
The contents of the general
purpose register designated
by the Rc field of the in-
struction are decremented by
1. The source and destinatijon
operands are unaltered. The
contents of the Rs and Rd
registers are decremented by

Flags:

Z: Set to 1 if a comparison
matches condition speci-
fied in CC field. Reset
otherwise.

P/V: Set to 1 if result of
decrementing Rc is zero.
Reset otherwise.
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COMPARE

byte strings in

memory ,

autodecrement

_CPSDa

IR

CPSD dst, src, Pc, CC

S,NS

1ol111010

Rs

1010

oood Rc

Rd

cC

AFFECTED

c S |DA H

UNAFFECTED

25

Operation

If result of Dst<0:7>-Src<0:7>
meets CC condition, Z flag + |

Rs<0:15> <« Rs<0:15> - 1
Rd<0:15> <« Rd<0:15> - 1
Rc<0:15> <« Rc<0:15> - 1

Description

The source byte operand is
compared to the destination
byte operand. Both the

source and destination

operands are bytes in memory
addressed by the general pur-
pose registers designated

in the Rd and Rs fields of the
instruction. The comparison

is achieved by subtraction.

The contents of the general
purpose register designated

by the Rc field of the instruc-
tion are decremented by 1.

The contents of Rs and Rd are
both decremented by 1. The
source and destination operands
are unaltered. The contents

of the Rs and Rd registers are
decremented by 1.

Flags:

Z: Set to 1 if a comparison
matches condition speci-
fied in CC field. Reset
otherwise.

P/V: Set to 1 if result of
decrementing Rc is zero.
Reset otherwise.
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COMPARE  word strings in
memory, autodecrement
and repeat

CPSDR

CPSDR dst, src, Rc, CC
IR snsliror11100 Rs M 110
000 01 Rc Rd cc
*n = number of
iterations
z PV AFFECTED
C S DAJH UNAFFECTED

11 + 1hn*

Operation

If result of dst<0:15>- src<0:15>

meets CC condition in instruction
Z flag <« |

Rs<0:15> « Rs<0:15>- 2
Rd<0:15> <« Rd<0:15>- 2
Re<0: 15> <« Re<0:15>- 1

repeat until termination

Description

The source word operand is
compared to the destination
word operand. Both the source
and destination operands are
words in memory addressed by
the general purpose registers
designated in the Rs and Rd
fields of the instruction.

The comparison is achieved by
subtraction. Both source and
destination operands are
unaltered. The contents of
the general purpose register
designated by the Rc field of
the instruction are decremented
by 1. The contents of the

Rs and Rd registers are both
decremented by 2. The oper-
ation will repeat until
termination. Termination
occurs when either the contents
of Rc are # or CC condition is
met. This instruction is
interruptible.

Flags:

Z: Set to 1 if a comparison
matches condition speci-
fied in CC field. Reset
otherwise.

P/V: Set to 1 if result of
decrementing Rc is zero.
Reset otherwise.

82




COMPARE byte strings in

CPSDRB

memory autodecrement
and repeat

CPSDRB dst, src, Rc, CC

snsliortio1of R hio
IR
0oo0o00| re Rd ce
*n = number of
iterations
z | v AFFECTED
cl Is | [oal #] unarrecTed

11 + 1hn* Operation

If result of Dst<0:7>- Src<0:7>

meets CC condition, Z flag « 1

Rs<0:15> <« Rs<0:15>- 1
RA<0:15> « Rd<0:15>- 1
Rc<0: 15> <« Rc<0:15>- 1

repeat until termination

Description

The source byte operand is
compared to the destination
byte operand. Both the source
and destination operands are
bytes in memory addressed by
the general purpose registers
designated in the Rs and Rd
fields of the instruction.

The comparison is achieved

by subtraction. Both source
and destination operands are
unaltered and the only action
is to set the flags. The
contents of the general purpose
register designated by the Rc
field of the instruction are
decremented by 1. The contents
of the Rs and Rd registers are
both decremented by 1. The
operation will repeat until
termination. Termination occurs
when either: The contents of

Rc are # (string exhausted) or
CC condition is met. This in-
struction is interruptible.

Flags:

™~

otherwise.

P/V: Set to 1 if result of
decrementing Rc is zero.
Reset otherwise.




COMPARE'word strings

in memory, autoe

increment

CPSI

CPSI dst, src, Rc, CC

IR S,NS J1 0111011 Rs 0010
0000] e | ®d cc
4 PV AFFECTED
¢ S DAl H| UNAFFECTED

25

P/V:

Operation

If result of dst<0:15> - src<0:15>

meets CC condition in instruction.

Z flag <« 1

Rs<g:15> <+ Rs<0:155+ 2
Rd<0:15> <« Rd<0: 15+ 2
Rc<0:15> -« Re<0:155-1
Description

The source word operand is
compared to the destination
word operand. Both the source
and destination operands are
words in memory addressed by
the general purpose registers
designated in the Rs and Rd
fields of the instruction.

The comparison is achieved by
subtraction. The contents of
the general purpose register
designated by the Rc field of
the instruction are decremented
by 1. The source and destina-
tion operands are unaltered.
The contents of the Rs and Rd
registers are incremented by 2,

Flags:

Z: Set to 1 if a comparison
matches condition speci-
fied in CC field. Reset
otherwise.

Set to 1 if result of
decrementing Rc is zero.
Reset otherwise.




COMPARE

byte strings in

memory, autoincrement

CPSIB

IR

s,NS

CPSIB dst, src, Rc, CC

1011

01

0

Rs 0

o
(=]

0000

1
T
|

Rc

PV

AFFECTED

DAl H

UNAFFECTED

25

Operation

If dst<0:7> - sre<0:7>

meets C

Z flag

Rs<0: 15> <«
Rd&0:15> «
Rex0:15>  «

C condition in instruction
« 1

Rs<0: 15>+ 1
Rd<0: 155+ 1
Rec0: 1655 - 1

Description

The so
compar
byte o
Both t
operan
addres
purpos
in the
instru

urce byte operand is
ed to the destination
perand by subtraction.

he source and destination
ds are bytes in memory
sed by the general
e registers designated

Rd and Rs fields of the
ction. The comparison

is achieved by subtraction.
The contents of the general
purpose register designated
by the Rc field of the
instruction are decremented
by 1. Both source and
destination operands are
unaltered. The contents of
the Rs and Rd registers are
incremented by 1.

Flags:

P/V:

Set to 1 if a comparison
matches condition speci-
fied in CC field. Reset
otherwise.

Set to 1 if result of
decrementing Rc is zero.
Reset otherwise.
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COMPARE word strings in

memory, autoincrement
and repeat

CPSIR

CPSIR dst, src, Rc, CC

IR s,NSf1 0111011 Rs Jo 11
000 ol Rc Rd cc
*n = number of
iterations
Z PV AFFECTED
C S pal H | UNAFFECTED

11 + 1hn*

Operation

If result of dst<0:15>-

erereN. 1CS
Srelv: 5>

meets CC conditon in
Z flag « 1

instruction.

Rs<0:15> « Rs<0: 15>+ 2
Rd<0: 15> « RdO0:15+ 2
Re<0: 15 «  Re<0:15>- 1

repeat until termination

Description

The source word operand is
compared to the destination
word operand. Both the source
and destination operands are
words in memory addressed by
the general purpose registers
designated in the Rs and Rd
fields of the instruction.

The comparison is achieved

by subtraction. Both source
and destination operands are
unaltered. The contents of
the general purpose register
designated by the Rc field of
the instruction are decremented
by 1. The contents of the

Rs and Rd registers are both
incremented by 2. The operation
will repeat until termination.
Termination occurs when either
the contents of Rc are # or CC
condition is met. This
instruction is interruptible.

Flags:

~N
["d

et

3

1 if a compa

te s
matches condition spec

risor

i
t

fied in CC field. Rese
otherwise.
P/V: Set to 1 if result of

decrementing Rc is zero.
Reset otherwise.




COMPARE byte strings, in

memory autoincrement
and repeat

IR

CPSIRB dst, src, Rc, CC

10111010 Rs 0ol11o0
000 OI Rc Rd cc
*n = nymber of
iterations
z P AFFECTED
c S DA H UNAFFECTED

Operation

If dst<0:7>- src<0:7> meets

CC condition in instruction.

Z flag <« 1

Rs<0:15> <« Rs<0: 15>+ 1
Rd<0:15> <« Rd<0: 15>+ 1
Re<0:15> « Re<0: 155>- 1

repeat until termination

Description

The source byte operand is
compared to the destination
byte operand. Both the source
and destination operands are
bytes in memory addressed by
the general purpose registers
designated in the Rs and Rd
fields of the instruction.

The comparison is achieved

by subtraction. Both source
and destination operands are
unaltered and the only action
is to set the flags. The
contents of the general pur-
pose register designated by
the Rc field of the instruc-
tion are decremented by 1.

The contents of the Rs and Rd
registers are both incremented
by 1. The operation will
repeat until termination.
Termination occurs when either
the contents of Rc are @

or CC condition is met. This
instruction is interruptible.

Flags:

N

Set to 1 if a comparison
matches condition speci-
fied in CC field. Reset
otherwise.

P/V: Set to 1 if result of
decrementing Rc is zero.
Reset otherwise.
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DECIMAL ADJUST byte DAB

DAB Rd Operation
S’NleO 110000 l Rd JO 00 0] 5 dst<0:7> <« dst<0: 7>+ BCD<0: 7>
Description

A destination byte register,
designated by the Rd field
of the instruction, is
adjusted by the addition of
the BCD operand given in the
table below. This instruc-
tion converts a byte (binary
representation) into a two
digit binary coded decimal
representation, following an
arithmetic operation.

PRECEDING C FLAG dst<h:7> H FLAG dst<0:3> BCD<0:7>  C FLAG
ARITHMETIC BEFORE (HEX) BEFORE (HEX) AFTER
OPERAT I ON DAB DAB DAB
0 0-9 0 0-9 00 0
0 0-8 0 A-F 06 0
ADDB 0 0-9 1 0-3 06 0
ADCB 0 A-F J 0-9 60 1
0 9-F 0 A-F 66 1
0 A-F 1 0-3 66 1
1 0-2 0 0-9 60 1
| 0-2 0 A-F 66 |
1 0-3 1 0-3 66 ]
0 0-9 0 0-9 00 0
Sues 0 0-8 ! 6-F FA 0
SBCB 1 7-F 0 0-9 A0 |
1 6-F ] 6-F 9A 1
Flags:
C: Set or reset according to table.

Z: Set to | if result is zero.
Reset otherwise.

S: Set to 1 if the most sig-
nificant bit of the result

clzls AFFECTED is set. Reset otherwise.

PV} DA{H UNAFFECTED
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DECREMENT byte register DBJNZ

and jump on nor zero

DBJNZ Rc, d

RA [lgj ] II Rc IO, Displacemen;I 11 Operation
Rc<0:7> « Re<0:7> - 1
If Re<0:7> - 1 # 0
Then PC + Updated Pc-2x displacement
Otherwise PC « Updated PC

Description

The contents of the general
purpose byte register desig-
nated by the Rc field of the
instruction are decremented,
and if this produces a non-
zero result, a jump is executed.
The jump address is obtained

by subtracting the contents of
the 7 bit displace-

ment field, which has been

left shifted (ie word aligned)
from the contents of the up-
dated program counter (ie
incremented by 2). The re-
sultant address is loaded
into the program counter and
is used as the jump destination.
The instruction displacement
field is interpreted as a 7

bit unsigned integer. Thus

the range of the relative jump
is # to -127 words with respect
to the updated PC.

If the register decrementation
produces a zero result, then the
contents of the program counter
are merely updated by incre-
menting by 2.

AFFECTED
c bzl slpvbalH UNAFFECTED

Flags are not affected.
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DECREMENT word

DEC

2 S,NS
IR S,NS
DA NS

DA $50
DA SLO
X NS

X $50
X SLO

DEC dst, N

1Tot1o01011

e |

dst, N

10101 ll Rd l N I

dst, N

0110101100000 N

ADDRESS

DEC dst, N

o

10101100000 N

0 SEGMENT OFFSET

DEC dst, N

101011

1 SEGMENT

OFFSET

DEC dst, N

01101011 Rd#0 N

ADDRESS

DEC dst, N

01101011} RdFO | N

0 SEGMENT OFFSET

DEC dst, N

01101011

SEGMENT

OFFSET

AFFECTED

DAQH UNAFFECTED

Operation

dst<@:i5> « dst<@:15> - N - 1

Description

A value between 1 and 16

is subtracted
destination op
and the result
back into the
The desired va
subtracted is
by the N field

from the
erand word
is loaded
destination.
lue to be
specified
.N=¢g

corresponds to value 1 and

so on and N =
to value 16.
is determined

F corresponds
The destination
by the

applicable addressing mode.

Flags:

Z: Set to 1 if result is zero.
Reset otherwise.

S: Set to 1 if result is negative.

Reset otherwise.
Set to | on arithmetic overflow.
Reset otherwise.

P/V:
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DECREMENT byte DECB

IR

DA

DA

DA

s,Ns

NS

SLO

NS

SSO

SLO

DECB dst, N

10101010 Rd N

DECB dst, N

00101010 l ) RF ] N

et

DECB dst, N

0110101040000 N

ADDRESS

DECB dst, N

ol11o01o0tofoooo} N

0 SEGMENT OFFSET

DECB ds, N

ol11o01010 IO 000

1 SEGMENT
OFFSET
DECR dst, N
ol1101010 Rd#0, N
ADDRESS
DECB dst, N
ol1l1o01t1o1o Rd#0 I .M
0 SEGMENT OFFSET
DECB dst, N

oll1otlotlo

1 SEGMENT
OFFSET
Z] sfpv AFFECTED
c DAL H Y UNAFFECTED

dst<0:7> « dst<0:7> - N - 1

13 Description

A value between 1 and 16
is subtracted from the
destination byte operand and
the result is loaded back
into the destination. The
desired value to be sub-

14 tracted is specified by
the N field. N = ¢
corresponds to value 1 and
so on, and N = F corresponds
to value 16. The desti-
nation is determined by the
applicable addressing mode.

Flags:

Z: Set to | if result is zero.
Reset otherwise.
S: Set to 1 if result negative.
Reset otherwise.
P/V: Set to 1 on arithmetic
overflow.
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DISABLE INTERRUPT

DI

This is a system instruction.

DI

S,NS [01111100[ooooooan

AFFECTED

x

UNAFFECTED

Operation

FCW<11> « @ for N=@
FCw<11> « FCW<11> for N=1
FCW<12> « @ for V=@

FCW<12> « FCW<12>for V=1

Description

The interrupt enables in the
FCW are reset to @ dependent
upon the values of the N & V
bit within the instruction.

A value of 1 in these bit
positions causes the relevant
interrupt enable to be
unaltered, and a value of @
causes the relevant interrupt
enable to be Reset. The bit
designated V in the instruc-
tion controls the vectored
interrupt enable bit and

the bit designated N controls
the non-vectored enable
interrupt bit.

Flags are not affected.
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DIVIDE register pair by DIV
source word
DIV dst, src
° SNSIOOIIO]II Rs le 35 operation
dst<0:15> « dst<0:31> /src<0:15>
DIV d
Y dst, sre dst<16:31> « Remainder
[ 00011011 pPOOO Rd
M S,NS 95
OPERAND
Description
DIV dst, src A 32-bit signed integer
(dividend) is contained in
IR sns booi1 1011 Rs#0 Rd 95 a destination register pair
! ’ designated by the Rd field
of the instruction.
DIV dst, src A 16-bit signed integer source
operand (divisor) is determined
DA NS 01011011 IO 000 Rd 96 by the applicable addressing
mode. Division is performed
ADDRESS to obtain a 16-bit quotient
and a 16-bit remainder.
DIV dst, src The quotient is loaded into
the least significant desti-
SS
DA 0 01011011J0000 Rd 97 nation register. The remainder
0] SEGME is loaded into the most signi-
NT OFFSET ficant destination register.
The source operand is not
DIV dst, src altered.
The original contents of the
SLO
DA LU destination are lost unless
99 the division operation is
SEGMENT aborted. This occurs if the
OFFSET divisor is zero or if the
magnitude of the divisor is
less than or equal to the
oI magnitude of the high order
U ER 1 half of the dividend.
X NS 0O101 1011 Rs#0 Rd
97 The aborted instruction takes
ADDRESS less than 30 clock cycles.
DIV dst, src
X 550 o101 101 1 §Rrsto Rd
I 97 Flags:
0 SEEﬁENT OFFSET
C: Set to 1 if the quotient is
less than -215 or greater than/
DIV dst _src equal to 2+15. Reset otherwise.
Z: Set to | if either the quotient
SLO
X (R or divisor is zero. Reset
100 otherwise.
] SEGMENT S: Set if quotient is negative.
Reset otherwise.
QFFSET P/V: Set to 1 if division is
aborted. Reset otherwise.
NEBRD AFFECTED
oA 8 | unarrecteD
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DIVIDE register quadruple by DIVL
source long word
DIVL dst, src
R S,NS [I 0011010 l Rs I M_J 723 Operation
DIVL dst. src dst<0:31> « dst<0:63> /src<0:31>
dst<32:63> « Remainder
N s,Ns pO0O11010 IO 000 I Rd
31 OPERAND 6f 723 L
Description
15 QPERAND 0 o
A 64-bit signed integer
(dividend) is contained in
DIVL dst, src a quadruple destination
register designated by the
IR SINS P00 11010 | Rs#0 Rd 723 Rd field of the instruction.
A 32-bit signed integer
DIVL dst. src source operand (divisor)
. is determined by the
DA NS IO 101101000000 Rd applicable addressing mode.
724 Division is performed to
ADDRESS obtain a 32-bit quotient
and a 32-bit remainder.
DIVL dst. src The quotient is loaded into
- the least significant desti-
DA sso pbiror1i1o1o0fooo Rd nation register pair. The
725 remainder is loaded into
b I SEGMENT OFFSET the most significant desti-
nation register pair. The
source operand is not altered.
DIVL dst, src
The original contents of the
DA sLo bi1o11010fRoo0o00) R4 " destination are lost unless
the division operation is-
] SEGMENT 727 aborted. This occurs if the
divisor is zero or if the
OFFSET magnitude of the divisor is
less than or equal to the
magnitude of the high order
DIVL dst, src half of the dividend.
X NS b1o011010 Rs#0 Rd The aborted instruction takes
725 a maximum of 60 clock cycles.
ADERESS
DIVL dst, src
R SO Jpro11010 Rs#0 Rd
725
OI SEGMENT OFFSET
DIVL dst, src Flags:
X SLO o1o11010
28 C: Set to | if the quotient is
] SEGMENT 7 less than -23! or greater than/
equal to 2+3 Reset otherwise.
Z: Set to 1 if either the quotient
or divisor is zero. Reset
otherwise.
S: Set if quotient is negative.
Reset otherwise.
P/V: Set to 1 if division is
aborted. Reset otherwise.
c ZQ SgPV AFFECTED
DAj H UNAFFECTED
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DECREMENT word register DIJNZ

& jump on non zero

DJNZ Rc, d

RA II 111 [ Rc II lDisplacement J 11 Operation

Rc<0:15> + Rc<0:15> - 1

If Rc<0:15> #0

Then PC « Updated PC-2x displacement
Otherwise PC « Updated PC

Description

The contents of the general
purpose word register desig-
nated by the Rc field of the
instruction are decremented
and if this produces a non-
zero result, a jump is executed.
The jump address is obtained
by subtracting the contents

of the 7 bit instruction dis-
placement field which has been
left shifted (ie word aligned)
from the contents of the
updated program counter (ie
incremented by 2). The
resultant address is loaded
into the program counter and
is used as the jump destina-
tion. The dis-

placement field is inter-
preted as a 7 bit unsigned
integer. Thus the range of
the relative jump is @ to

~127 words with respect to the
updated PC.

If the register decrementation
produces a zero result, then
the contents of the program
counter are merely updated by
incrementing by 2.

AFFECTED
clz1s fevioaln UNAFFECTED

Flags are not affected.
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ENABLE INTERRUPT

This is a system instruction.

El

S,NSIOIIIIIOOIOOOOO]VN]

AFFECTED

DA {H

UNAFFECTED

Operation

FCW<]1> <« 1 for N=@
FCW<11> « FCW<lI>for N=1
FCW<12> <« 1 for V=g
FCW<12> <« FCW<i12>for V=1

Description

The interrupt enables in the
FCW are set to | dependent
upon the values of the N & V
bits within the instruction.
Avalueof 1 in these bit
positions causes the relevant
interrupt enable to be un-
altered, and a value of §
causes the relevant interrupt
enable to be set. The bit
designated V in the instruction
controls the vectored inter-
rupt enable bit and the bit
designated N controls the
non-vectored interrupt enable
bit.

Flags are not affected.

96




EXCHANGE source word with EX

destination word
EX Rd, src
R s,Ns f1O101 101 Rs Rd 6 Operation
Src<0:15> € dst<0:15>
EX Rd, src
IR sws pororion] rs | w 12
Description
EX Rd, src
The contents of the source
DA NS o 1101101 Jo0o000] Rd 15 operand word are exchanged
with the contents of the desti-
ADDRESS nation operand word. The
destination operand is always
a general purpose word register
EX Rd, src designated by the Rd field
of the instruction. The
DA sso lor1o11010000 Rd 16 source operand is determined
by the appropriate addressing
0 SEGMENT OFFSET mode..
EX Rd, src
DA stlo priorion 18
1 SEGMENT
OFFSET
Ex Rd, src
X NS oll1o01101 Rs Rd 16
ADDRESS
EX Rd, src
X sso Jottotror] rs | re 16
0] SEGMENT OFFSET
EX Rd, src
X SLO 011011 19
1 SEGMENT
OFFSET
AFFECTED Flags are not affected.
clz|s IPVIpAQ H| UNAFFECTED
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EXCHANGE Source byte with

destination byte

EXB

IR

DA

DA

DA

NS

$S0

SLO

NS

SLO

EXB Rd, src
1010110 Ol Rs I Rd 6
EXB Rd, src
S,NS IO 010110 Ol Rs I Rd 12
EXB Rd, src
oll1o1100fg0000 Rd 15
ADDRESS
EXB Rd, src
01101100J0000} Rd 16
1 SEGMENT OFFSET
EXB Rd, src
01101 100jJ0000}] Rd 18
1 SEGMENT
OFFSET
EXB Rd, src
olrl1o1l1o00 Rs#0 Rd 16
ADDRESS
EXB Rd, src
01101100 Rs#olkd 16
0 SEGMENT OFFSET
EXB Rd, src
01101100 Rs#0 19
1 SEGMENT .
OFFSET
AFFECTED
Clz) spvlPARH | unarrecTED

Operation

src<0:7> <> dst<0:7>

Description

The contents of the source
operand byte are exchanged with
the contents of the destination
operand byte. The destination
operand is always a general
purpose byte register designated
by the Rd field of the instruc-
tion, The source operand

is determined by the appropriate
addressing mode.

Flags are not affected.
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EXTEND sign of a word EXTS

EXTS Rd

R S,NS |'°"°°°‘I.R9.I‘°“’J n Operation

If dst<0:15> is negative
dst<16:31> « 1's
otherwise dst<16:31> « @

Description

The destination is a general
purpose register pair, designated
by the Rd field of the instruc-
tion. The sign bit of

the less significant

register of the pair is copied
into each bit position of the
most significant register. In
this manner, the sign of the
operand is preserved as the
operand is extended from 16 to
32 bits in length.

AFFECTED Flags are not affected.
C JZ |s |PVIDAL H UNAFFECTED
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EXTEND sign of a byte EXTSB

EXTSB Rd

R 5,NS ILO 110001 I Rd Io 00 o] N Operation

If dst<0:7> is negative

dst<8:15> + i's

otherwise dst<8:15> « ¢

Description

The destination is a general
purpose register, designated by
the Rd field of the instruction.
The sign bit of the

the less significant byte of the
register is copied into each
position of the most significant
byte. In this manner,

the sign of the operand is
preserved as the cperand is
extended from 8 to 16 bits.

AFFECTED Flags are not affected.
Cyz}]s jpyfDAlH UNAFFECTED
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EXTEND sign of a long word EXTSI_

EXTSL, Rd

R sa fior1o0001 | re Jorri] Operation

If dst<0:31> is negative
dst<32:63> « 1's
Otherwise dst<32:63> « @

Description

The destination is a general
purpose register quad
designated by the Rd field of
the instruction. The

sign bit of the less
significant register pair of
the quad is copied into

each bit position of the most
significant register pair.

In this manner, the sign of the
operand is preserved as the
operand is extended from 32
to 64 bits.

AFFECTED
Clzy}s |pv|oalH UNAFFECTED

Flags are not affected.
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HALT HALT This is a system instruction.

HALT
IOIIIIOIOIOOOOIOOOOJ 8 + 3n*

*|nterrupts are recognized at the
end of each 3 cycle period.

Description

Instruction execution is
suspended and CPU will be
in a wait state until an
interrupt or reset is
received.

While in wait state, bus
requests will be
acknowledged and memory
refresh will continue.

AFFECTED Flags are not affected.
clzl slevibal H UNAFFECTED
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INPUT word to register
from 1/0 port

IN

This is a system instruction.

IN Rd, src
IR S,NS IO 0111101 I Rs I Rd AJ
IN Rd, src
DA S,NS OO 11 1011 Rd pb100
PORT ADDRESS
AFFECTED
C ZlsPkvioAlH UNAFFECTED

10

Operation

Rd<0:15> <« src<0:15>

Description

A general purpose word
destination register desig-
nated by the Rd field of

the instruction is loaded
from an input port. The
port address is determined
by the applicable addressing
mode. The original contents
of the destination are lost.

Flags are not affected.
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INPUT

byte to register

from 1/0 port

INB

This is a system instruction.

IR

DA

INB Rd, Rs

S,NS lO 0111100 I Rs

S,NS

[ o ]

INB Rd, src

0 0

1

!

1010 Rd

b10o

PORT ADDRESS

AFFECTED

PV]DA] H

UNAFFECTED

Operation

Rd <0:7> + src<0:7>

Description

A general purpose byte
destination register
designated by the Rd field
of the instruction is
loaded from an input port.
The port address is deter-
mined by the applicable
addressing mode. The
original contents of the
destination are lost.

Flags are not affected.
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INCREMENT word INC
INC dst, N
R sNSf1o010100 II Rd N 4 Operation
dst<0:15> « dst<0:15> + N + 1
INC dst, N
IR S,NS 0010100|| Rd [N N
Description
INC dst, N A value between 1 and 16
is added to the destination
DA NS 0110100140000 N 13 operand word and the
result is loaded back into
ADDRESS the destination. The
desired value to be added
is specified by the N field.
INC dst, N N = @ corresponds to value 1
and so on, and N = F
DA sso fJo1101001j0000 N 14 corresponds to value 16.
The destination is determined
0 SEGMENT OFFSET by the applicable addressing
mode .
INC dst, N
DA slo for1otoon 16
1 SEGMENT
OFFSET
INC dst, N
X NS 01101001 Rd N 14
ADDRESS
INC dst, N
X S0 1o 1101 001] Rd IN n
0 SEGMENT OFFSET
INC dst, N
X sto fo110100 1 17
1 SEGMENT
OFFSET
Flags:
Z: Set to | if result is zero.
Reset otherwise.
S: Set to | if result is negative.
Z] S|Py, AFFECTED Reset otherwise.
P/V: Set to 1 on arithmetic
¢ DALH UNAFFECTED overflow. Reset otherwise.




INCREMENT  byte INCB
INCB dst, N
0 ti
R S,NSf1 0101000 Rd I N 4 —heration
dst<0:7> <« dst<0:7> + N + 1
INCB dst, N
IR &Nsloo 10100 ol Rd I NA1 11 Description
A value between 1 and 16
N is added to the destination
INCB dst, operand byte and the
result is loaded back into
DA NS 01 101000J0000 N 13 the destination. The
desired value to be added
ADDRESS is specified by the N
field. N = @ corresponds
to 1 and so on, and N = F
INCB dst, N corresponds to value 16.
The destination is
DA 0 for1ot1o000foooo N 14 determined by the applicable
addressing mode.
0 SEGMENT OFFSET
INCB dst, N
sLo JO 1101000 16
DA
1 SEGMENT
OFFSET
INCB dst, N
X NS Jo1101000 Rd N 14
ADDRESS
INCB dst, N
X SSOfo1101000 Rd I N 14
0 SEGMENT OFFSET
INCB dst, N
X SLOJor1 101000 l Rd 17

SEGMENT

OFFSET

~N
(%
o
<
o
>
x

AFFECTED

c UNAFFECTED

Flags:

Z: Set to 1 if result is zero.
Reset otherwise.

S: Set to 1 if result is negative.
Reset otherwise.

P/V: Set to 1 on arithmetic overflow.

Reset otherwise.

DA: Set to O.

H: Set on carry from least
significant digit. Reset
otherwise.
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INPUT

word from 1/0 port to

IND

memory, autodecrement

This is a system instruction.

IR

S, NS

IND dst, src, Rc

0oo0o11101

1

Rs 1000

ooool R

c

Rd 1000

ey

AFFECTED

DA

x

UNAFFECTED

21

Operation

dst<0:15> « sre<0:15>
Rd<Q:15> « Rd<0:15> - 2
Rc<0:15> « Rec0:15> - 1

Description

Data word from the port addressed
by the contents of the general
purpose register designated by
the Rs field of the instruction
is loaded into a memory desti-
nation. The destination is
addressed by the contents of

the general purpose register
designated by the Rd field of
the instruction. The original
contents of the destination

are lost. The contents of the
general purpose registers
designated by Rd are then
decremented by 2. The contents
of the general purpose register
designated by Rc are decremented
by 1.

Flags:

P/V: Set to 1 if result of
decrementing Rc register
is zero. Reset otherwise.
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INPUT byte from 1/0 port to INDB This is a system instruction.
memory, autodecrement

INDB dst, src, Rc

IR SSNS door111010f Rs fooo 21

0000 Rc Rd 1000 Operation

dst<0:7> « src<0:7>
Rd<0:15> « Rd<0Q:15> - 1
Rc<0:15> « Re<0:15> - |

Description

Data byte fromthe port addressed
by the contents of the general
purpose register designated

by the Rs field of the in-
struction is loaded into a
memory destination. The
destination is addressed by

the contents of the general
purpose register designated

by the Rd field of the in-
struction. The original
contents of the destination

are lost. The contents of

the general purpose registers
designated by Rd and Rc are then
decremented by 1.

Flags:
IPV AFFECTED P/V: Set to 1 if result of
o0 o u UNAFFECTED decrementing Rc register
el is zero. Reset otherwise.
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INPUT word from 1/0 port to

autodecrement

memory ,

and repeat

INDR

This is a system instruction.

INDR dst, src, Rc

0 0

1110

1

1

Rs 1000

booo| re

Rd 0000

%

*n

is the number of

iterations

PV

AFFECTED

DA

UNAFFECTED

11 + 10n*

Operation

dst<0:15> « src<0:15>
Rd<0:15> « Rd<0:15> - 2
Rc<0:15> « Rc<0:15> - 1

repeat until termination

Description

Data word from the port addressed
by the contents of the general
purpose register designated by
the Rs field of the instruction
is loaded into a memory desti-
nation. The destination is
addressed by the contents of
the general purpose register
designated by the Rd field of
the instruction. The original
contents of the destination
are lost. The contents of the
general purpose register de-
signated by Rd is then decre-
mented by 2. The contents of
the general purpose register
designated by Rc are decre-
mented by 1. The instruction
is terminated when the result
of this decrementation reaches
zero. This instruction is
interruptible.

Flags:

P/V: Set to 1.




INPUT byte from 1/0 port to
memory, autodecrement

and repeat

This is a system instruction.

INDRB dst, src, Rc

IR S,NS JOoOo 111

0

10

Rs 1000

ooool

Rc

Rd 0000

%)

*n is the number of iterations

PV

AFFECTED

DA|

UNAFFECTED

11 + 10n*

Operation

dst<0:7> « src<0:7>
Rd<0:15> « Rd<0:15> - 1
Rc<0:15> « Rc<0:15> - 1

repeat until termination

Description

Data byte from the port addressed
by the contents of the general
purpose register designated

by the Rs field of the instruc-
tion is loaded into the

memory destination. The
destination is addressed by

the contents of the general
purpose register designated

by the Rd field of the instruc-
tion. The original contents

of the destination are lost.
The contents of the general
purpose register designated

by Rd are then decremented by
1. The contents of the general
purpose register designated

by Rc are decremented by 1.

The instruction is terminated
when the result of this
decrementation reaches zero.
This instruction is interruptible.

Flags:

P/V: Set to 1.
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INPUT word from 1/0 port

to memory, autoincrement

This is system instruction.

IR

INl dst, src, Rc

00111011} Rrs 000

0000 [ Rc Rd 100 0f
PV AFFECTED

clz |s DAl H| unaFrECTED

21

Operation

dst<0:15> « src<0:15>
Rd<0:15> « Rd<0:15> + 2
Rc<0:15> « Rc<0:15> - 1

Description

Data word from the port addressed
by the contents of the general
purpose register designated

by the Rs field of the
instruction is loaded into a
memory destination. The
destination is addressed

by the contents of the general
purpose register designated

by the Rd field of the in-
struction. The original
contents of the destination

are lost. The contents of the
general purpose register de-
signated by Rd are then incre-
mented by 2. The contents of
the general purpose register
designated by Rc are decremented
by 1.

Flags:

P/V: Set to 1 if result of
decrementing Rc register
is zero. Reset otherwise.
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INPUT byte from |/0 port to INIB This is a system instruction

memory, autoincrement

INIB dst, src, Rc

IR S,NSJOO 111010 Rs 000( 21

0000 Rc Rd 1004

Operation

dst<0:7> « src<0:7>
Rd<0:15> « Rd<0:15> + 1
Rc<0:15> « Re<0:15> - 1

Description

Data byte from the port addressed
by the contents of the general
purpose register designated

by the Rs field of the in-
struction is loaded into a
memory destination. The
destination is addressed by

the contents of the general
purpose register designated

by the Rd field of the instruc-
tion. The original contents

of the destination are lost.

The contents of the general
purpose registers designated

by Rd are then incremented

by 1. The contents of the
general purpose register
designated by Rc are decremented
by 1.

Flags:

P/V: Set to 1 if result of
lpv AFFECTED decrementing Rc register
is zero. Reset otherwise.

C Zy s DA} H UNAFFECTED
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INPUT word from 1/0 port

to memory, autoincrement

This is a system instruction

and repeat
INIR dst, src, Rc
IR s,Nsjo00 111011 Rs 0000 11 + 10n*
000 0[ Rc Rd 0000 Operation

*n is the number of iterations

PV

AFFECTED

DA

x

UNAFFECTED

dst<0:15> « src<0:15>
Rd<0:15> <« Rd<0:15> + 2
Rc<0:15> + Re<0:15> - 1

repeat until termination

Description

Data word from the port addressed
by the contents of the general
purpose register designated

by the Rs field of the
instruction is loaded into

a memory destination. The
destination is addressed by

the contents of the general
purpose register designated

by the Rd field of the instruc-
tion. The original contents of
the destination are lost. The
contents of the general purpose
register designated by Rd are
then incremented by 2. The
contents of the general purpose
register designated by Rc are
decremented by 1. This in-
struction is terminated when
the result of this decrementation
reaches zero. This instruction
is interruptible.

Flags:

P/V: Set to 1.
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INPUT byte from 1/0 port to INIRB This is a system instruction
memory, autoincrement
and repeat

INIRB dst, src, Rc

IR s,Ns Joor 11010 Rs o 00O] 11 + 10n*
ooool Rc Rd Jooo0o0
*n is the number of iterations. Operation

dst<0:7> +« src<0:7>
Rd<0:15> « Rd<0:15> + 1|
Rc<0:15> « Rc<0:15> - |

repeat until termination

Description

Data byte from the

port addressed

by the contents of the
general purpose register
designated by the Rs field

of the instruction is

loaded into a memory desti-
nation. The destination

is addressed by the contents
of the general purpose register
designated by the Rd field

of the instruction.. The
original contents of the
destination are lost. The
contents of the general
purpose register designated
by Rd are then incremented

by 1. The contents of the
general purpose register
designated by Rc are de-
cremented by 1. This instruc-
tion is terminated when the
result of this decrementation
reaches zero. This instruc-
tion is interruptible.

Flags:
IPV AFFECTED

o
N
w
s
x

UNAFFECTED P/V: Set to 1
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RETURN from interrupt IRET This is a system instruction.

IRET
s,uslou 1101 lloooolooool 16, 13
Operation

Non Segmented Segmented
R15<0:15> <« R15<0:15>+ 2 R15<0:15> <« R15<0:15>+ 2
FCW  «  (R15<0:15>) FCW « (RR14<0:225)

- R156<0:15> +« RI15<0:15>+ 2

- PC SEGMENT «  (RR14<0:225)
R15<0:15> <« R15<0:15>+ 2 R15<0:15> « R15<0:15>+ 2
PC <« (R15<0:15>) PC OFFSET <«  (RR14<0:22>)
R15<0:15> <« R15<0:15> +2 R15<0:15> « R15<0:15 + 2>

Description

This instruction causes a return from an interrupt or trap. The
program status that was pushed on the system stack is popped to
restore the pre-interrupt processor status. The System Stack
Pointer contents are modified to reflect the entries that are
removed.

clzlslpvioalH AFFECTED Flags:

UNAFFECTED The flags will be restored to
pre-interrupt values.
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JUMP conditional

JP

CC True/CC False

JP CC, dst
IR S,NS lp 0011110 I Rd I cC I 15,10/7,7
JP CC, dst
DA NS 01011110 Io 00 ol cC 777
ADDRESS
JP CC, dst
DA sso Joloi1 11 1o0joooof cc 8/8
0 SEGMENT OFFSET
JP CC, dst
DA sto Jor o1 1110 10/10
1 SEGMENT
OFFSET
JP CC, dst
X Ns Qotoiriio I Rd#0 I, cc 8/8
ADDRESS
JP CC, dst
X sso JO 101 1 1 1 0 [ Rd#0 cC 8/8
0 SEGMENT OFFSET
JP CC, dst
X SLO Jor1o11 110 1/n
1 SEGMENT
OFFSET
AFFECTED
C §2Zq SgPvgon Hi UNAFFECTED

Operation

PC<0:15> <« dst<0:15>

if condition is met.

PC<0:15> « Updated PC

if condition failed

Description

The program executes a jump
if the condition set in the
condition code field of the
instruction is met. A desti-
nation address is obtained
according to the applicable
addressing mode, and is
loaded into the program
counter. If the condition set
in the condition code of the
instruction is not met, then
the value in the program
counter is merely updated.

Flags are not affected.
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JUMP conditional relative

JR

RA

JR CC, d
1 110 CcC Displacement
AFFECTED
Z }S JPVIDA} H UNAFFECTED

Operation

PC < Updated PC + 2x displacement
If condition met
Otherwise PC * Updated PC

Description

A program jump is taken if the
condition code set in the CC
field of the instruction

is met. I'f the con-
dition is met, the contents of
the program counter are updated
(incremented by 2 and added

to the contents of the 8 bit
displacement field of the
instruction, after the latter
has been sign extended and left
shifted (word aligned). The
result is then loaded into the
program counter as the jump
address. If the condition is
failed, the program counter

is merely incremented by 2.
The range of the jump is +127
to -128 words with respect to
the updated PC. The program
counter segment number remains
unchanged.

Flags are not affected.
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[
LOAD word register into LD / LDR
memory
LD dst, Ks
IR S,NSgO O 1 01 111 Rd Rs 8
Operation
LD dst, Rs dst<0:15> < src<0:15>
DA swnsjori1otri111foooo] Rs n
ADDRESS
Description
LD dst, Rs
I The word contents of the
DA SSOgo 1 101111 #0000 12 source register are loaded
— into the word destination.
0 SEGMENT OFFSET The source operand is always
a general purpose word
LD dst, register designated by the
s Rs field of the instruction.
DA SLOdo 1101111 14 The destination is determined
by the applicable addressing
1 SEGMENT mode. The contents of the
source are unaltered, and the
OFFSET original contents of the
destination are lost.
LD dst, Rs
X N oTorior1 111§ R0 Rs 12
ADDRESS
LD dst, Rs
X ossofo o0 reo | ke 12
OI SEGMENT OFFSET
LD dst, Rs
X SLO JO 1 101 111 Rd#0 Rs 15
j | SEGMENT
OFFSET
LDR dst, Rs
RA S,NSoouoonJoooo Rs 14
DISPLACEMENT
LD dst, Rs
BA  sasfooiio0o14] Rg;éol Rs 14
DISPLACEMENT
LD dst, Rs
BX  sNsfo 11100010 14

AFFECTED

Cjz]spvppapt

UNAFFECTED

Flags are not affected.
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LOAD word into register LD / LDR
Se—
LD Rd, src
R S,NS I 10100001 Rs I Rd I 3 Operation
LD Rd, src dst<0:15> <« src<0:15>
M S,NS 001000010000 Rd 7
OPERAND Description
The source operand word is
LD Rd, src loaded into the destination
S,NS word register. The source
IR 001 0000 1§ Rs#0 Rd 7 operand is determined by
the applicable addressing mode
LD Rd, src and the destination is always
a general purpose register
DA NS 0110000 'IO 000 Rd 9 designated by the Rd field
of the instruction. The
ADDRESS contents of the source
operand are unaltered while
LD Rd, src the original contents of
the destination are lost.
DA 550 fo 1 100001000 l Rg 10
‘l SEGMENT OFFSET

LD Rd, src
DA 9 Yo 1100000 12
1] SEGMENT
OFFSET
LD Rd, src
X N B0 1100001 10
ADDRESS
~ LD Rd, src
X sso JO1 10000 1] Rs#0 l Rd 10
0 SEGMENT OFFSET
LD Rd, src
X sto 01100001 13
OFFSET
LDR Rd, src
RA NS Foo11000 IIO 000 I Rd 14
DISPLACEMENT
LD Rd, src
3A s oo 10000 rero | R 14
DISPLACEMENT
L0 Rd, src Flags are not affected.
3X 1110001 14 | IAV AFFECTED

C §Z IS PV DAIH UNAFFECTED
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LOAD IMMEDIATE word irto LD

memory
LD dst, IM
IR s,Ns Joooon 101[ Rd 10101 1 Operation
OPERAND dst<0:15> « IM <0:15>
LD dst, IM
Description
DA NS o100110 l|0 000 IO 101 14
The immediate word operand
OPERAND following the instruction
in memory is loaded into
ADDRESS the destination.
The destination Is
determined by the applicable
LD dst, IM addressing mode. The
original contents of the
DA SS0 0100110 ]lo 000 Io 101 15 destination are lost.
OPERAND
OI SEGMENT l OFFSET
LD dst, IM
DA SLO 01001101|000010101 17
OPERAND
1 SEGMENT
OFFSET
LD dst, 1M
X NS OlOOllOlIRd#O |0101 15
OPERAND
_—
ADDRESS
LD dst, IM
X SSO C100110 ll Rd#0 IO 1 01 15
OPERAND
I SEGMENT I OFFSET
LD dst, IM
X SLO 01001101le#0 fo101 18

OPERAND

ll SEGMENT

OFFSET

AFFECTED

UNAFFECTED

Flags are not affected.
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LOAD , constant into a register

LDB

LDK

|

LDK dst, IM
R s,Ns 10111100 l . Rd I M
LDB dst, IM
R 1100] Rd M
24 4 1 | |
AFFECTED
Clz] sipv|oalH UNAFFECTED

Operation

dst<0:3> « iM<0:3> i

4 bits
dst<h:15>«@
dst<0:7> « IM<0:7>

8 bits
dst<8:15>« ¢

Description

The immediate value in the
instruction field, IM, is
loaded into the least signifi-
cant bits of the destination.
The destination is a general
purpose word register desig-
nated by the Rd field of the
instruction. The remaining
bits of the destination
register are cleared.

Flags are not affected
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LOAD address to register LDA LDAR
LDAR Rd, D
RA S,NS ooxxoloolooool Rd 15 .
Operation
Displacement Described below.
LDA Rd, Rs, d
oa Description
BA s,Ns Joo 1101 00] Rs#O Rd 5
- The address of a source
Displacement operand is determined from
the applicable addressing
mode. This address is then
LDA Rd, Rs, d loaded into the general purpose
v destination register designated
BX s,Ns for 110100 15 by the Rd field of the instruc-
B tion. The original contents
Rx of the destination are lost.
Note that the destination will
be a word operand in the
LDA Rd non-segmented machine and a
long word operand in the
DA NS 0111011010000 Rd 12 segmented machine.
ADDRESS
LDA Rd
DA 550 011101100000' Rd 13
0 SEGMENT OFFSET
LDA Rd
DA sto Jorir1o1r1o0foooo 15
1 SEGMENT
OFFSET
LDA Rs, Rd
X NS OIIIOIIOIRS#OIRd 13
ADDRESS
LDA Rs, Rd
X S0 Jor1110110 Rs#Ole 13
0 SEGMENT OFFSET
LDA Rs, Rd
X SLO o1 1101 10§ Rs#0 Rd 16

1 SEGMENT

OFFSET I

AFFECTED

o
N
v
2
<
o
x

UNAFFECTED

Flags are not affected.
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—
LOAD byte register into | LDB / LDRB
memory
LDB dst, Rs
IR snsooitotr110] rd Rs 8
LDB dst, Rs
DA swnshiri1o1110]oooo] Rrs 1 Operation
ADDRESS dst<0:7> « src<0:7>
LDB dst, Rs
DA sso p1ri1o1i110 fooo ol Rs 12 Description
SEGMENT OFFSET The byte contents of the
source register are loaded
LDB dst. Rs into the byte destination.
- The source operand is always
s b 110111 a general purpose byte
DA Lo 3 1h register designated by the
1 E Rs field of the instruction.
| SECHMENT The destination is determined
by the applicable addressing
FF
QEFSET mode. The contents of the
source are unaltered. The
LDB dst, Rs original contents of the
X NS 1101110 l %2*0 Rs 12 destination are lost.
ADDRESS
LDB dst, Rs
X sso o1 1011104 Rrago l Rs 12
0 SEGMENT OFFSET
LDB dst,Rs
X SLO 15
OFFSET
LDRB dst, Rs
RA snsfooi1o0o010foooo l Rs 14
DISPLACEMENT
LDB dst, Rs
BA ssfoo1 1001 0] reo l Rs 14
— R
DISPLA&EMENT
LDB dst, Rs
BX snNsfoi1110010 14

AFFECTED

PV DAY H UNAFFECTED

Flags are not affected.
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— ——
LOAD byte into LDB / LDRB
register
LDB Rd, src

R s,ns I 10100000

l Rs I Rd I

LDB Rd, src
IM s,Ns Joo100000f0000 Rd
OPERAND
LDB Rd, src
IR s,Ns Joo0 10000 0f Rs#0 Rd
LDB Rd, src
DA Ns omoooool)ooo Rd
ADDRESS
LDB Rd, src
DA ss0 fo11000000oooo)
é’— SEGMENT OFFSET
LDB Rd, src
DA sLo 0110000080000k Rd
II SEGMENT
OFFSET
LDB Rd, src
X Ns 0110000 oI Rs#0 I Rd
ADDRESS
LDB Rd, src
X SS0 01 10000O0f Rs#0 | Rd
JJ SEGMENT OFFSET
EDB Rd, src
X sto jo
SEGMENT
OFFSET
LDRB Rd, src
RA s Too110000fo0o0o]
DISPLACEMENT
LDB Rd, src
BA s,ns Joo1 1000 oi Rs#0 i Rd
DISPLACEMENT
LDB Rd, src

Operation

dst<0:7> <« src<0:7>

Destination

The source operand byte is
loaded into the destination
byte register. The source
operand is determined by
the applicable addressing
mode and the destination is
always a general purpose
register designated by the
Rd field of the instruction.
The contents of the source
operand are unaltered while
the original contents of the
destination are lost.

Flags are not affected.

AFFECTED

DP]

x

UNAFFECTED

| &
I~
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LOAD IMMEDIATE byte into

memory

LDB

LDB Rd, IM

IR S,;NS Joooo1 100

OPERAND

DA NS
OPERAND
ADDRESS _
LDB Rd, IM
DA SSO Jor1oo1100joooojo1 o

OPERAND

OFFSET

LDB Rd, IM
DA 50 biooi100lo
OPERAND
o]  secment
OFFSET
LDB Rd, IM
X NS 01001100
OPERAND

ADDRESS
LDB Rd, IM
X $50
OPERAND
o| SEGMENT OFFSET
LDB Rd, IM
X SLO Jor1oot1 100} RdZ0 Jo 101
OPERAND ’

AFFECTED

S|PV JDA

UNAFFECTED

X

Operation

dst<0:7> « IM <0:7>

Description

The immediate byte operand
following the instruction

in memory is loaded into

the destination,

The destination is
determined by the applicable
addressing mode. The
original contents of the
destination are lost.

Flags are not affected.
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This is a system instruction.

LOAD control word into a LDCTL

register.

LDCTL Rd, CW

R S,NS lOl]IllOlI Rd lﬂC\L' 7

Operation

Rd<0:15> +« CW<O0:15>

Description

The contents of the control word specified in the CW field of the
instruction are loaded into the general purpose destination word
register specified by the Rd field of the instruction. The original
contents of the destination are lost. Where a.control word of

less than 16 bits is loaded into the destination register, 0's

are loaded 'into the unused bit positions.

The CW field decodes are shown below:

CW Field Source

000 —_—

001 I

010 FCW

011 Refresh register (bits 1 through 8)
100 NPSAP segment

101 NPSAP upper offset

110 R14

1 R15

AFFECTED

ClzjsS]PVDALH UNAFFECTED Flags are not affected.
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LOAD control word from a LDCTL This is a system instruction.
register.

LDCTL Rs, CW

R S,NS IO 1111101 I Rd Il I CW J 7

Operation

CW<0:15> <« Rs<0:15>

Description

The control word specified in the CW field of the instruction is
loaded from the general purpose source word register specified

by the Rs field of the instruction. The original contents of the
control word are lost.

The CW field decodes are shown below:

CW Field Destination

000 _—

001 -_—

010 FCW

011 Refresh register (bits 1 through 15)

100 NPSAP segment

101 NPSAP upper offsev

110 RI4

11 R15

AFFECTED Flags are affected only if

the FCW is selected as the
destination.

C |z} sfpvpAl H UNAFFECTED
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LOAD frlag byte into a

LDCTLB

register
LDCTLB Rd
R Il 0001100 I Rd Io 00 ll
AFFECTED
¢ |z |s Jpvloa] n] unarrecTeD

7

Operation

dst<0:7> « FCW<0:7>

Description

The flag byte of the FCW

is loaded into the general
purpose byte destination
register designated by the
Rd field of the instruction.
The previous contents of
the destination register
are lost.

Flags are not affected.
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LOAD flag byte from a LDCTLB
register
LDCTLB Rs
R Il 0001100 I Rs II 00 Il
c | Zf sjrvipa AFFECTED
UNAFFECTED

7

FCW<0:7> « src<0:7>

Description

The flag byte of the
FCW is loaded from a
general purpose byte
source register desig-
nated by the Rs field
of the instruction.
The previous contents
of the flag register
are lost.

Flags are affected as described

above.
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LOAD memory word to

memory autodecrement

LDD

IR

LDD dst, src, Rc

SNSf1ot1T 11001 Rd 001
000 0, Rc Rs 000
PV AFFECTED
clz s DA} H| UNAFFECTED

20

Operation

dst<0:15> <« src<0:15>
Rs<0:15> « Rs<0:15>- 2
Rd<0:15> «  Rd<0:15>- 2
Rc<0:15> “ Rc<0:15>- 1
Description

The source word operand is
loaded into the word desti-
nation. Both the source and
destination operands are
addressed by the general pur-
pose registers designated in
the Rs and Rd fields of the
instruction. The contents
of the source are unaltered
and the original destination
contents are lost. The
contents of the general
purpose register designated
by the Rc field of the in-
struction are decremented

by 1. The contents of Rs
and Rd are both decremented
by 2.

Flags:

P/V: Set to 1 if result of
decrementing Rc is zero.
Reset otherwise.
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LOAD memory byte to memory,
auto decrement

LDDB

CLOCK CYCLES

20

LDDB dst, src, Rc
IR SNy o111010] Rd 1001
000 d, Rc Rs 1000
Py AFFECTED

H UNAFFECTED

Operation

dst<0:7> « sre<0:7>
Rs<0:15> « Rs<0:15>- 1
Rd<0:15> « Rd<0:15>- 1
Rc<0:15> « Rc<0:15>- 1
Description

The source byte operand is
loaded into the byte desti-
nation. Both the source and
destination operands are
addressed by the general
purpose registers designated
in the Rs and Rd fields of
the instruction. The con-
tents of the source are
unaltered, and the original
destination contents are
lost. The contents of the
general purpose register
designated by the Rc field
of the instruction are decre-
mented by 1. The contents
of Rs and Rd are both decre-
mented by 1.

Flags:

Set to 1 if result of
decrementing Rc is zero.
Reset otherwise.
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LOAD memory word to

memory autodecrement and

LDDR

repeat.
LDDR dst, src, Rc
IR siwsftor 11011 § Rd 100111 + 9n*  Operation
000 OI Rc Rs 0000 dst<0:15> <« src<0:15>

*n

is the number of iterations.

PV

AFFECTED

>
x

UNAFFECTED

Rs<0:15> « Rs<0:15>-
Rd<0:15> <« Rd<0: 15>~
Rc<0:15> «  Rc<0:15>-

—_ NN

repeat until termination

Description

The source word operand is
loaded into the word desti-
nation. Both the source and
destination operands are
addressed by the general pur-
pose registers designated in
the Rs and Rd fields of the
instruction. The contents

of the source are unaltered,
and the original destination
contents are lost. The
contents of the general
purpose register designated
by the Rc field of the in-
struction are decremented

by 1. The contents of Rs and
Rd are both decremented by

2 and the operation will
repeat until termination.
Termination occurs when the
contents of Rc are §. This
instruction is interruptible.

Flags:

P/V: Set to 1.
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LOAD memory byte to memory,

LDDRB

autodecrement and repeat.

LDDRB dst, src, Rc

IR SNSPTO1 11010 Rd 1001
0000 Rc Rs 0000

*n is the number of iterations

PV AFFECTED

cpzys DA} H UNAFFECTED

11 + 9n*

Operation

dst<0:7> <« src<0:7>
Rs<nN:15> « Rs<0:15>- 1
Rd<0:15> <« Rd<0:15>- 1
Rc<0:15> « Re<O:155- 1

repeat until termination

Description

The source byte operand is
loaded into the byte desti-
nation. Both the source and
destination operands are
addressed by the general
purpose registers designated in
the Rs and Rd fields of the
instruction. The contents

of the source are unaltered,
and the original destination
contents are lost. The
contents of the general
purpose register designated
by the Rc field of the
instruction are decremented
by 1. The contents of Rs and
Rd are both decremented by

1 and the operation will
repeat until termination.
Termination occurs when the
contents of Rc are #. This
instruction is interruptible.

Flags:

P/V: Set to 1.
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LOAD

memory word to memory,
autoincrement.

LDI

IR

1011101 Rd Jooo1

000 ol Rc Rs frooo
Iy AFFECTED

c) z] s] Joa] v] unarrecTED

20

Operation

dst<0:15> « src<0:15>

Rs<0:15> « Rs<0:155+ 2
Rd<0:15> « Rd<0:15+ 2
Rc<0:15> « Re<0:15- 1

Description

The source word operand is
loaded into the word desti-
nation. Both the source and
destination operands are
addressed by the general purpose
registers designated in the

Rs and Rd fields of the
instruction . The contents of
the source are unaltered and
the original destination
contents are lost. The
contents of the general purpose
register designated by the

Rc field of the instruction

are decremented by 1. The
contents of Rs and Rd are both
incremented by 2.

Flags:

P/V: Set to 1 if result of
decrementing Rc is zero.
Reset otherwise.
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LOAD memory byte to memory
autoincrement.

LDIB

IR

LDIB dst, src, Rc
S,NSp1 0111010 Rd 0001
000 0[ Rc Rs 1000
PV AFFECTED
Cyzys DA H UNAFFECTED

20

Operation

dst<0:7> <« src<0:7>
Rs<0:15> « Rs<0:15>+ 1
Rd<0:15> « Rd<0:15>+ 1
Rc<0:15> « Re<0:15>- 1

Description

The source byte operand is

loaded into the byte desti-
nation. Both the source and
destination operands are
addressed by the general purpose
registers designated in the Rs
and Rd fields of the instruction.
The contents of the source are
unaltered, and the original
destination contents are lost.
The contents of the general purposg
register designated by the Rc
field of the instruction are
decremented by 1. The contents
of Rs and Rd are both incremented
by 1.

Flags,

P/V: Set to 1 if result of
decrementing Rc is zero.
Reset otherwise.
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LOAD memory word LDIR
to memory, auto-=
increment and repeat.
LDIR dst, src, Rc,
IR SN Lyo111011] R4 Joooif 11+ 9nx Operation

000d &

Rs 0000

*n is the number of
iterations.

PV

AFFECTED

DA} H} UNAFFECTED

dst<0:15> <« src<d:15

Rs<0:15> « Rs<0:15+ 2
Rd<0:15> <« Rd<d:15>+ 2
Rcc0:15>  «  Re<0:15>- 1

repeat until termination

Description

The source word operand is
loaded into the word desti-
nation. Both the source

and destination operands are
addressed by the general
purpose registers designated
in the Rs and Rd fields of
the instruction. The contents
of the source are unaltered,
and the original destination
contents are lost. The con-
tents of the general purpose
register designated by the Rc
field of the instruction are
decremented by 1. The contents
of Rs and Rd are both incre-
mented by 2 and the operation
will repeat until termination.
Termination occurs when the
contents of Rc are @. This
instruction is interruptable.

Flags:

P/V: Set to 1,
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LOAD memory byte to memory,
autoincrement and repeat.

LDIRB

LDIRB dst, src, Rc

IR snshori1010

Rd 0001

000 j; Rc

Rs 0000

*n is the number of iterations.

al

AFFECTED

DA

x

UNAFFECTED

11 + 9n* Operation

dst<0:7> <« srec<0:7>

Rs<0:15> <« Rs«0:15>+ 1
Rd<0:15> <+ Rd<0:15>+ 1
Rc<0:15> <« Rec<0:15>- 1

repeat until termination

Description

The source byte operand is
loaded into the byte destina-
tion. Both the source and
destination operands are
addressed by the general purpose
registers designated in the Rs
and Rd fields of the instruction.
The contents of the source

are unaltered and the origi-

nal destination contents are
lost. The contents of the
general purpose register
designated by the Rc field

of the instruction are decremented
by 1. The contents of Rs and

Rd are both incremented by |

and the operation will repeat
until termination. Termination
occurs when the contents of Rc
are #. This instruction is
interruptible.

Flags:

P/V: Set to 1.
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LOAD long word register I-DI. / LDRL
to memory
LDL dst, Rs
IR swnsfooo1 1100 Rd Rs 11
LDL dst, Rs
DA NS 01011101 b 000 Rs 14
ADDRESS
LDL dst, Rs
DA sso Joror11o01dooo S]V Rs 15
SEGMENT OFFSET
LDL dst, Rs
DA sto ol ol 1 101fo0000 17
1 SEGMENT .
OFFSET
LDL dst, Rs
X N Foiro11100 I RdZ0 Lo 15
ADDRESS
LDL dst, Rs
X sso Qo101 1111} Rd#0 [ Rs 15
oI SEGMENT OFFSET
LDL dst, Rs
A sto Jor1 o1 1111 18
1 SEGMENT
OFFSET
LDRL dst, Rs
RA sons 0011011100000 Rs | 17
DISPLACEMENT
LDL dst, Rs
BA ™Yoo 10 ] I Rd#0 ]47 R 17
DISPLACEMENT
LDL dst, Rs
BX Rd#0 17

ATFECTED

UNAFFECTED

Operation

dst<0:31> <« src<0:31>

Description

The long word contents of
the source register are
loaded into the destination.
The source operand is always
a general purpose long word
register designated by the
Rs field of the instruction.
The long word destination

is determined from the
applicable addressing mode.
The contents of the source
are unaffected, and the
original contents of the
destination are lost.

Flags are not affected.
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LOAD ’rgggs»tvg:d into LDL /I LDRL

LDL Rd, src
R snsfroororoo] s Rd > fperation
LDL Rd, src dst<0:31> + src<0:31>
M S,NSOOOIOIOOJQOOOle 1
31 OPERAND 16 - o
Description
1 OPERAND 0
- The source operand long word
LDL Rd. src is loaded into the destination
- long word register. The
s,NSlooo0 10100 Rs#0 Rd n source operand is determined
IR by the applicable addressing
mode and the destination is
LDL Rd, src always a general purpose
I I register designated by the
DA~ Jorototloofoooo] rd 12 Rd field of the instruction.
The contents of the source
ADDRESS operand are unaltered while
the original contents of the
LDL Rd, src destination are lost.
pp Ssofororotoofoooo] rd 13
10 SEGMENT OFFSET
LDL Rd, src
DA stoforo0r10100f0o000 15
1 SEGMENT
OFFSET
LOL Rd, src
X N o1 or10100] reto | re 13
ADDRESS
LDL Rd, src
X 001010100 wo]m_ 13
o  secMEnT OFFSET
LDL Rd, src
X SLO 01010100 16
SEGMENT
OFFSET
LDRL Rd, src
RA swsfoori1o1o01foooo] R 17
DISPLACEMENT
LDL Rd, src
BA  snskorioron ] rswo | ke 17
DISPLACEMENT
Flags are not affected.
LDL Rd, src
BX 17 AFFECTED

ClZf s PVIDA H UNAFFECTED
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LOAD IMMEDIATE long word

LDL

IR

DA

DA

DA

><

S,NS

NS

SSO

NS

SSO

SLO

O memory
IDL Rd, IM
0000710 IAI Rd ]0 111
31 OPERAND 16
15 OPERAND 0
LDL Rd, IM
01001101 Jooo0op 111
31 OPERAND 16
15 OPERAND 0

ADDRESS

LDL Rd, IM
0100110] AIO 0 0 Ol 0 11 1
31 OPERAND 16
15 OPERAND 0
0 I SEGMENT I OFFSET
LDL Rd, IM
01001101 lo 00 olo 111
31 OPERAND 16
15 OPERAND 0

] I SEGMENT

OFFSET
LDL Rd, IM
P 1001101 I Rd#0 Io 11 1
31 OPERAND 16
15 OPERAND 0
ADDRESS
LDL Rd, IM
b 100110 ]AI Rd#0 Io 111
31 OPERAND 16
15 OPERAND 0
0 SEGMENT I OFFSET
LDL Rd, IM

Rd#0 [9 111
31 OPERAND 16

01001101

15 OPERAND 0

1 SEGMENT

OFFSET

20

21

23

21

21

24

Operation

dst <0:31> « IM <0:31>

Description

The immediate long word data
following the instruction in
memory is loaded into the
destination long word operand.
The destination operand is
determined by the applicable
addressing mode. The original
contents of the destination
are lost.

Flags are not affected.

AFFECTED

UNAFFECTED

clz]s |V DAl H
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LOAD multiple registers

into memory

LDM

DA

DA

DA

NS

SSO

NS

SSO

SLO

LDM dst, Rs, N
00011 11 + 3n
14 + 3n
ADDRESS
-
LDM dst, Rs, n
00O0OOfR1 00 1) 15 + 3n
N
OFFSET
000OJI 001} 17 + 3n
N
1 SEGMENT
OFFSET
| 15 + 3n
ADDRESS
LDM dst, Rs, n
0 1 01 100 1 00 1] 15 + 3n
Rs N
—
I;I SEGMENT OFFSET

LDM dst, Rs, n

p 1011100

18 + 3n

; Rs

SEGMENT

OFFSET

AFFECTED

UNAFFECTED

Operation

Description

A specified number of 16-bit
general purpose registers
are loaded into memory.
Loading will take place into
consecutive memory locations
with ascending addresses.

The first register to be
saved is specified in the Rs
field of the instruction and
registers will be accessed

in ascending order, with R@
following R15. The number of
registers to be saved Is
specified in the N field of
the instruction. A # in this
field represents 1 register,
etc. The destination address
is determined by the applicable
addressing mode using the Rd
field of the instruction.

The first register will be
saved at this address.
Succeeding registers will be
saved at successive memory
locations. The contents of
the general purpose registers
are not altered. This instruc-
tion is not interruptible.

Flags are not affected.
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LOAD multiple registers
from memory

LDM

IR

DA

DA

DA

v
A

NS

SLO

NS

SSO

LDM Rd, src, N

AFFECTED

UNAFFECTED

00011100 Rs 0001} 11 + 3n
Rd N
LDM Rd, src, N
01011100jJ0000JO0O0O0 1] 14 + 3n
' Rd . N
ADDRESS
LDM Rd, src, N
0000000 1} 15+ 3n
N
OFFSET
LDM Rd, src, N
01011100 000 1} 17 + 3n
Rd
SEGMENT
OFFSET
LDM Rd, src, N
01011100 Rs:"O 0001} 15+ 3n
Rd N
ADDRESS
LDM Rd. src. N
01011100 I Rs#0 JO 0 0 1§ 15 + 3n
Rd N
SEGMENT OFFSET
src, N
1 00 | Rs#0 0001} 18 + 3n
Rd
II SEGMENT

Operation

Description

A specified number of general
purpose registers are loaded
with words from consecutive
memory locations with ascending
addresses. The first register
to be loaded is specified in
the Rd field of the instruction.
The registers will be addressed
in ascending order for loading,
with R following R15. The
number of registers to be
loaded is specified in the 'N!'
field of the instruction. A @
in this field represents 1
register, etc. A source operand
address is generated according
to the applicable addressing
mode specified by the Rs field
of the instruction. The first
register will be loaded from
this location. Succeeding
registers will be loaded from
successive memory locations.
The memory contents are not
altered. This instruction

is not interruptible.

Flags are not affected.
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LOAD program status

LDPS

This is a system instruction.

IR

DA

DA

DA

S,NS lO'O 111001 l Rs 10 00 g] 12,16

NS

SLO

NS

SSO

LDPS src

LDPS src

01111001 I 000 4 0000
ADDRESS

LDPS src

0Oll111001 0000 IO 000

0 SEGMENT OFFSET

LDPS src

01111001

1 SEGMENT
OFFSET

LDPS src

o1111001 I Rs#0 IO 000
ADDRESS

LDPS src

01111001 Rs#0 IO 000

Ol SEGMENT OFFSET

LDPS src

01111001

1 SEGMENT

OFFSET

AFFECTED

UNAFFECTED

20

22

17

20

23

Operation

Description

This instruction loads the
processor status from consecutive
memory locations with ascending
address. The starting address

of the status is determined by
the applicable addressing mode.
In Amz8001 the status is four
consecutive words, and in AmZ8002
the status is two words.

The PC segment number is not
affected by this instruction
in non-segmented mode.

The processor flags are loaded
with the contents of the new
FCW.
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MILTI-MICRO TEST MBIT

This is a system instruction.

MBIT

&NSIO 111101 lIO 00 Ob 01 BJ 7

Operation

S FLAG <« Al
Z FLAG « g

Description

The multi-micro input line
Ml is tested.

Flags:

S: Set to 1 ifM1 is active.
Reset otherwise.
S AFFECTED Z: Undefined.

c Izl levloal wl unarrFecTED




MULTI MICRO REQUEST

MREQ

This is a system instruction,

MREQ Rc

S,NS lg 1111011 IAAVRC ll 1 OAJJ 12 + 7n*

*n is the number of decrementations.

(n=9 if initial state of 1 was 1)

Description

There is an external input called Micro-in (p.l) and an output
called Micro-out (AD). The MREQ instruction tests the state of

the ANl input.
If theﬂ.l input is zero, the
purpose register designated by the Rc field of the instruction is
decremented by 1. The state of
of Rc are repeatedly decremented until they reach zero. The instruction
then terminates with the M0 line active if A1 is set, or with the A0
line inactive if A1 is not set.

1f° the M input is 1, the instruction terminates

output is activatea and the general

the Ml line is tested, and the contents

nated after initial test ofﬂl _
nated due to contents of Rc reaching zero.
nated due to /LI input being 1 after/ﬂo

Flags:

S z

0 0 Instruction termi

0 1 Instruction termi

1 1 Instruction termi

input was activated.
Z1S AFFECTED
c PV|DA] H UNAFFECTED
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MULTI MICRO RESET MRES

This is a system instruction

MRES

S,NSIOIII]OIIIOOOOIIOOIJ

Operation

Mo«

Description

The multi-micro out line

MO is reset.

AFFECTED
CJlzZ s |PvlDA] H UNAFFECTED

Flags are not affected.
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MULTI MICRO SET MSET This is a system instruction.

MSET

S,NSIOIIIIOIIIOOOO]!OOd 7

Operation

poe

Description

The multi-micro out line
MO is set. Note that this
operation performs an
unconditional setting of
the 40 line, independent
of the state of the multi-
micro in line /\AI,

AFFECTED Flags are not affected.

c fz Is JPV]OAL H UNAFFECTED
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MULTIPLY rcgister vith word

MULT

MULT Rd, src
R sSNSproo1 1001 Rs I Rd AJ 70
MULT Rd, src
M sinsppooi1 1001 Joooof Rd 70
OPERAND
MULT Rd, src
IR snsfpoo1 10001 Rs#0 Rd 70
MULT Rd, src
DA NS lo1ol11001 Joooo] Rrd 71
ADDRESS
MULT Rd, src
DA ssoforo11001 Joooo| e 72
0 I SEGMENT OFFSET
MULT Rd, src
DA SLO Io 1o11001 fooo
] I SEGMENT
OFFSET
MULT Rd, src
—
X NS Joror11o000d Rs#0 Rd |72
ADDRESS
MULT Rd, src
X ssOo oro11001 Rs#0 I Rd 72
o l SEGMENT OFFSET
MULT Rd, src
X sto o1 o1100 1
] I SEGMENT
OFFSET
a K S!PV I AFFECTED

lDA

H I UNAFFECTED

Operation

dst<0:31> <« dst<0:15>X src<0:15>

Description

The least significant word of a
destination register pair (multi-
plicand) is multiplied by the con-
tents of a source word operand
(multiplier). The result is
loaded into the destination, which
is a general purpose register pair,
designated by the Rd field of the
instruction. The source operand
is determined from the applicable
addressing mode. Both the multi-
plicand and multiplier are treated
as signed two's complement 16 bit
integers. The original contents
of the destination are lost. The
source contents are unaltered.

Flags:

C: Set to 1 if product is less than
-2l5 or greater than/equal to
215, Reset otherwise.

Z: Set to 1 if product is zero.
Reset otherwise.

S: Set to | if product is negative.
Reset otherwise.

P/V: Reset
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MULTIPLY r

egister with

—
—_

DA

DA

DA

S,NS

NS

SSO

SLO

NS

SLO

ong word
MULTL Rd, src
|10011000| Rs I RdJ282
MULTL Rd, src
annitionnlsnonn nd 282
Vuuil it vuuvu U VU u v nad bkt
31 OPERAND 16
15 OPERAND 0
MULTL Rd, src
00011000 Rs Rd | 282
MULTL Rd, src
0101100040000 Rd 283
ADDRESS
MULTL Rd, src
01011000§0000 Rd 286
6[7 SEGMENT OFFSET
MULTL Rd, src
0101100040000 286
1l B SEGMENT
OFFSET
MULTL Rd, src
01011000 Rs#0 Rd 284
ADDRESS
MULTL Rd, src
01011000 Rs#0 Rd 286
OI SEGMENT OFFSET
MULTL Rd, src
01011000 287
1 SEGMENT
OFFSET 1
CRzgspyv AFFECTED
DAQ H UNAFFECTED

+

+

Tn*

n*

Tn*

Tn*

Tn*

7n*

In*

Operation

dst<0:63> « dst<0:31>X src<0:31>

Description

The least significant long word

of a destination register quadruple
(multiplicand) is multiplied by

the contents of a source long word
operand (multiplier). The result
is loaded into the destination,
which is a general purpose register
quadruple designated by the Rd field
of the instruction. The source
operand is determined from the
applicable addressing mode. Both
the multiplicand and multiplier

are treated as signed two's com-
plement 32 bit integers. The
original contents of the desti-
nation are lost. The source
contents are unaltered.

*n is the number of bits equal
to 1 in the absolute value of
the least significant half of
the destination operand.

Flaoas:

C: Set to | if product is less than
'2?1, or greater than/equal to
22'. Reset otherwise.

Z: Set to 1 if product is zero.
Reset otherwise.

S: Set to 1 if product is negative.
Reset otherwise.

P/V: Reset.
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NEGATE word

NEG

DA

DA

DA

S,NS

S,NS

NS

SSO

NS

SSO

NEG dst
10001101 Rd 0010
NEG dst
0000110 II Rd IO 010
NEG dst
01001 101J0000f00 10
ADDRESS
NEG dst
0O1001101J0000j0010
0 SEGMENT OFFSET
NEG dst
01001101
1 SEGMENT
OFFSET
NEG dst
01001101 Rs#0 P 010
ADDRESS
NEG dst
01001101 Rs#0 b o010
0 SEGMENT OFFSET
NEG dst
01001101
1 SEGMENT
OFFSET
c S PV AFFECTED
DAJHJ UNAFFECTED

Operation

dst<0:15> « dst<0:15> + 1

Description

The contents of the destination
word operand are replaced by

its two's complement. The
destination operand is

obtained by using the applicable
addressing mode. The negation
is achieved by complementing

the destination operand and
adding 1.

Flags:

C: Reset on carry from desti-
nation. Set to 1 otherwise.

Z: Set to 1 if the result is zero.
Reset otherwise.

S: Set to 1 if result is negative.
Reset otherwise.

P/V: Set to 1 if

operand value is 800C (HEX)
Reset otherwise.
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NEGATE byte NEGB
NEGB dst
R S,NS 10001100 Rd 0010 7 Operation
dst<0:7> «dst<0:7> + 1
NEGB dst
IR S,NS oooolroo' Rd 0010 12
Description
NEGB dst
The contents of the destination
DA NS 01001100000 O0Ofj00T10 15 byte operand are replaced by
its two's complement. The
ADDRESS destination operand is obtained
by using the applicable
addressing mode. The negation
NEGB dst is achieved by complementing
the destination operand and
DA SS0 0Olooll1o0o0pooojoo1o0 16 adding 1.
0 SEGMENT OFFSET
NEGB dst
DA SL0 fo1oo1100foooofoo 18
1 SEGMENT
OFFSET
NEGB dst
X NS 01001100 Rd#0 0O 10 16
ADDRESS
NEGB dst
X $S0 01001100 Rd#0 P 0o1o 16
0 SEGMENT OFFSET
NEGB dst
X Lo 01001100 19
1 SEGMENT
OFFSET
Flags:
C: Reset on carry from desti-
nation. Set to 1 otherwise.
Z: Set to 1 if the result is zero.
Reset otherwise.
S: Set to 1 if result is negative.
Reset otherwise.
P/V: Set to 1 if the operand value
C JZ s PV AFFECTED is 80 (HEX). Reset otherwise.
DARHY UNAFFECTED
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NO OPERATION NOP

NOP

S,NS[!OOOIIOI rOOOOIO]ll]

AFFECTED

C JZ |s |PV]DA] H | UNAFFECTED

No operation takes place,
and PC is incremented by
2,

Flags are not affected.
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OR word with register

OR

IM

IR

DA

DA

DA

S,NS

S,NS

NS

SSO

SLO

NS

SSO

SLO

OR Rd, Rs
10000101 l Rs [ Rd ]
OR Rd, IM

00000101

0000 Rd

OPERAND
OR Rd, src
0 0000101 I Rs#0 Rd
OR Rd, src
01000101 I 0000 Rd

ADDRESS
OR Rd, src
1000101 Jooool Rrd
|] SEGMENT OFFSET
OR Rd, src

0 1000101

1 SEGMENT
OFFSET
OR Rd, src
0 1000101 JRs #0 Rd
ADDRESS
OR Rd, src
jo 1000101 Rs ¢ 0 l Rd
0‘[’ SEGMENT OFFSET
OR Rd, src

01000101

! SEGMENT

OFFSET

AFFECTED

x

UNAFFECTED

12

10

10

Operation

Description

Logical OR operation is performed
between corresponding bits of

the source and destination words.
The source operand is obtained
using the applicable addressing
mode and the destination is
always a general purpose register
designated by the Rd field of

the instruction. The 16-bit
result is loaded into the
destination. The source operand
is not altered and original
destination operand is lost.

Flags:

Z: Set to 1 if result is zero.
Reset otherwise.

S: Set to 1 if result is negative.
Reset otherwise.
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OR byte with register

ORB

IM

IR

DA

DA

DA

NS

SSO

SLO

NS

ORB Rd, Rs

1000010 Ogl Rs I Rd

ORB Rd, IM

00000100

OPERAND
ORB Rd, src
00000100 I Rs#0 Rd
ORB Rd, src
01000100joo0o0o0] Rrd
ADDRESS

ORB Rd, src

010001000000 Rd

Ol SEGMENT OFFSET

ORB Rd, src

0100010010000

SEGMENT

OFFSET

ORB Rd, src

01000100} Rs#0 Rd

ADDRESS

RB Rd, src

01000100 Rs # 0 l Rd

0 I SEGMENT OFFSET

ORB Rd, src

01000100

SEGMENT

OFFSET

AFFECTED

UNAFFECTED

12

10

10

Operation

dst<0:7> Asrc<0:7>V dst<0:7>

Description

A logical OR operation is
performed between corresponding
bits of the source and destina-
tion bytes. The source byte is
obtained using the applicable
addressing mode and the destina-
tion byte is always a general
purpose register designated by
the Rd field of the instruction.
The 8-bit result is loaded into
the destination. The source
byte is not altered and the
original byte in the destination
register is lost.

Flags;

Z: Set to 1 if result is zero.
Reset otherwise.
S: Set to 1 if result is negative.
Reset otherwise.
P/V: Set to 1 if parity of result
is even. Reset otherwise.
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QUTPUT word from memory to
1/0 port, autodecrement

and repeat.

OTDR

This is a system instruction.

OTDR dst, src, Rc

IR s,NsJoo0 1

110

1

1

Rs 1010

ooool Rc

Rd 000 Of

*n is the number of iterations

F

AFFECTED

DA

x

UNAFFECTED

11 + 10n* Operation

dst<0:15> <« src<0: 15>
Rs<0:15> « Rs<0:15>= 2
Re<0:15> «  Re<0:15>- 1

repeat until termination

Description

A Data word in memory, addressed
by the contents of the general
purpose register designated by

the Rs field of the instruc-
tion, is loaded into the
destination port. The desti-

nation is addressed by the
contents of the general pur-
pose register designated by

the Rd field of the instruction.
The source contents are unaltered.
The contents of the general
purpose register designated

by Rs are then decre-

mented by 2. The contents of
the general purpose register
designated by Rc are decre-
mented by 1. The instruc-

tion is terminated when the
result of this decrementa-

tion reaches zero. This
instruction is inter-
ruptible.

Flagss

P/V: Set to 1.
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OUTPUT byte to 1/0 port,

from memory, autodecrement

and repeat

OTDRB

This is a system instruction.

OTDRB dst, src, Rc

IR S,NS JOO 11101

0 Rs 1010

oooo[ Rc

0000

Rd

*n is the number of

iterations

AFFECTED

H UNAFFECTED

11 + 10n*

Operation

dst<0:7> <  src<0:7>
Rs<0:15> <« Rs<0:15>- 1
Re<0: 15> «  Re<0:15>- |

repeat unti) termination

Description

A Data byte in memory, addressed
by the contents of the general
purpose register designated by
the Rs field of the instruc-
tion, is loaded into the
destination port. The desti-
nation is addressed by the
contents of the general pur-
pose register designated by
the Rd field of the instruc-
tion. The source contents

are unaltered. The contents
of the general purpose regi-
ster designated by Rs

are then decremented by 1.

The contents of the general
purpose register designated

by the Rc field is decre-
mented by 1. The instruction
is terminated when the result
of this decrementation

reaches zero. This instruction
is interruptible.

Flags:

P/V: Set to 1.
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OUTPUT word to 1/0 port,

from memory, autoincrement

and repeat

OTIR

This is a system instruction.

OTIR dst, src, Rc

IR s,Ns oo 1

1011

Rs 0010

000 OI Rc

Rd pooo

*n is the number of

iterations

ey

AFFECTED

5]

x

UNAFFECTED

11 + 10n*

Operation
dst<0:15> <«
Rs<0:15> <«
Rc<0:15> «

src<0:15>
Rs<0: 15>+ 2
Rc<0:15>- |

Description

A data word in memory, addressed
by the contents of the general
purpose register designated

by the Rs field of the
instruction, is loaded into
the destination port. The
destination is addressed by
the contents of the general
purpose register designated
by the Rd field of the in-
struction. The source con-
tents are unaltered. The
contents of the general pur-
pose register designated by
Rs are then incremented

by 2. The contents of the
general purpose register de-
signated by Rc are decremented
by 1. This instructicn
terminates when the result of
this decrementation reaches
zero. This instruction is
interruptible. '

Flags:

P/V: Set to 1.
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JUTPUT byte to 1/0 Port from

memory autoincrement and repeat.

OTIRB

This is a system instruction.

OTIRB dst, src,

IR

00111010

Rs 0010

ooool R

C

Rd Jooo0o0

*n is the number of
iterations.

PV

AFFECTED

DA

UNAFFECTED

=

11 + 10n*

Operation

dst<0:7> «
Rs<0: 15> «
Rc<0:15> <«

src<0:7>
Rs<0: 15>+ 1
Rc<0:15>= 1

Description

A data byte in the memory,
addressed by the contents

of the general purpose
register designated by the

Rs field of the instruction,
is loaded into the destination
port. The destination is
addressed by the contents

of the general purpose regis-
ter designated by the Rd field
of the instruction. The
source contents are unaltered.
The contents of the general
purpose register designated

by Rs are then incremented

by 1. The contents of the
general purpose register
designated by Rc are decre-
mented by 1. This instruction
terminates when the result

of this decrementation reaches
zero. This instruction is

interruptible.

Flags:

P/V: Set to 1.
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OUTPUT

ouT

word to 1/0 port

from register.

This is a system instruction

IR

0UT Rs, dst

S,NS IO 0111111 I Rd

OUT Rs, dst
S,NS 0OT1 11011 Rs 0110
PORT ADDRESS
AFFECTED
cl zf sltevipal o UNAFFECTED

10

Operation
dst<0:15> « Rs<0:15>

Description

The contents of the general
purpose word source register
designated by the Rs field

of the instruction are

loaded into an output port.
The port address is determined
by the applicable addressing
mode. The source contents

are unaltered.

Flags are not affected.
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OUTPUT byte to 1/0 port OUTB This is a system instruction.

from register

OUTB Rs, dst

IR S,Nslo 011 111 oI Rd l Rs J 10 Operation

dst<0:7> « Rs<0:7>
OUTB Rs, dst

DA S,NSoomlovoI Rs IOIIO 12

PORT ADDRESS

Description

The contents of the general
purpose byte source register
designated by the Rs field

of the instruction are loaded
into an output port. The

port address is determined

by the applicable addressing
mode. The source contents are
unaltered.

AFFECTED Flags are not affected.
clzlslrvloal H UNAFFECTED
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OUTPUT word to 1/0 Port

from memory autodecrement.

ouTD

This is a system instruction.

IR

OUTD dst, src, Rc

00111011 Rs Jroto

000 ol Rc Rd Jrooo
PV AFFECTED

cflz s 0A[H | unaFFeCTED

21

Operation

dst<0:15> <« src<0:15>
Rs<0:15> « Rs<0:15>- 2
Rd<0:15> <« Rd<0:15>- 2
Rc<0:15> « Rec<0:15>- 1
Description

Data word in memory, addressed
by the contents of the general
purpose register designated by
the Rs field of the instruction,
is loaded into the destination
port. The destination is
addressed by the contents of
the general purpose register
designated by the Rd field of
the instruction. The source
contents are unaltered. The
contents of the general pur-
pose register designated by

Rs are then decremented by

2. The contents of the
general purpose register de-
signated by Rc are decremented
by 1.

Flags:

P/V: Set to 1 if result of
decrementing Rc Is zero.
Reset otherwise.
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QUTPUT byte to 1/0 port

from memory, autodecrement

OUTDB

This is a system instruction

OUTDB dst, src, Rc

IR S,NS foo0 11

1010 Rs 1010

ooool Rc

Rd 1000

v

AFFECTED

DA

H| UNAFFECTED

21

Operation

dst<0:7> < src<0:7>
Rs<0:15> <« Rs<0:15>- 1
Re<0: 15> <« Re<0:15>- 1

Description

Data byte in memory, addressed
by the contents of the general
purpose register designated by
the Rs field of the instruction,
is loaded into the destination
port. The destination is
addressed by the contents of
the general purpose register
designated by the Rd field of
the instruction. The source
contents are unaltered. The
contents of the general pur-
pose register designated by

Rs are then decremented

by 1. The contents of the
general purpose register
designated by Rc are decre-
mented by 1.

FTags:

P/V: Set to 1 if result of
decrementing Rc is zero.
Reset otherwise.
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This is a system instruction

OUTPUT word to 1/0 port OUTI

from memory autoincrement

0UT! dst, src, Rc

IR 00111011 Rs 0010 21 Operation
000 Ol Rc Rd 1000 dst<0:15> <« srec<0:15>

Rs <0:15> « Rs<0:15>+ 2
Rc <0:15> <« Re<0:15>- 1]

Description

A Data word in memory, addressed
by the contents of the general
purpose register designated by
the Rs field of the instruction,
is loaded into the destination
port. The destination is
addressed by the contents of

the general purpose register
designated by the Rd field of
the instruction. The contents
of the general purpose register
designated by Rs are then
incremented by 2. The contents
of the general purpose register
designated by Rc are decremented
by 1.

PV AFFECTED Flags:

clz]s DA H | UNAFFECTED

P/V: Set to 1 if result of
decrementing Rc is zero.
Reset otherwise.
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OUTPUT byte to 1/0 port

from memory, autoincrement

OUTIB

This is a system instruction

IR

OQUTIB dst, src, Rc

00111010 Rs 0010

0 000 I Rc Rd 1000
PV AFFECTED

Cjlz gs DAJH UNAFFECTED

21

Operation

dst<0:7> <« src<0:7>
Rs<0: 15> « Rs<0: 155+ 1
Re<0:15> <« Rc<0: 155= 1

Description

Data byte in memory, addressed
by the contents of the general
purpose register designated by
the Rs field of the instruction,
is loaded into the destination
port. The destination is
addressed by the contents of
the general purpose register
designated by the Rd field of
the instruction. The source
contents are unaltered. The
contents of the general purpose
register designated by Rs are
then incremented by 1. The
contents of the general purpose
register designated by Rc are
decremented by 1.

Flags:

P/V: Set to 1 if result of
decrementing Rc is zero.
Reset otherwise.
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POP word POP
POP dst, src
R S,NS 1001011 1] Rs#0 Rd 8 Operation
POP dst, src
IR S,NS OOOIOIIIIRS#OIRd 12
POP dst, src Description
DA NS prot1o1ll Rs#0 0000 15 The word from the memory
location addressed by the
ADDRESS general purpose register desig-
nated by Rs, is loaded into
POP dst. sr the destination. The contents
> Sre of the register designated by
Rs are then automatically
DA §50 01010111 Rs#0 000 16 incremented by 2. Thus, if
the general purpose register
0 SEGMENT OFFSET designated by Rs is regarded as
a stack pointer, then the
operation described above
POP dst, src can be regarded as a POP. Any
general purpose register except
DA sLo 01010111 18 R@ may be utilized as a stack
pointer. The destination is
1 SEGMENT determined by the applicable
addressing mode.
OFFSET
POP dst, src
X N Jorotror ] rs#o | raro 16
ADDRESS
POP dst, src
X S0 Jo1o1 0111 ] Rs#0 le#o 16
0 SEGMENT OFFSET
POP dst, src
X SO Jorotror 1 19
1 SEGMENT
OFFSET

AFFECTED

UNAFFECTED

Flags are not affected.
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POP 1ong word

POPL

IR

DA

DA

DA

S,NS

NS

SSO

SLO

NS

SLO

POPL dst, src

1001010 1] Rsgo Rd

POPL dst, src

000101 onl Rs#0 ] Rd

POPL dst, src

01010101 Rs#0 0000
ADDRESS

POPL dst, src

0o1010101 Rs#0 0000

1 SEGMENT OFFSET

POPL dst, src

01010101

1

SEGMENT

OFFSET

POPL dst, src

01010101 Rs#0 Rd#0
ADDRESS

POPL dst, src

01010101 Rs#0 l, Rd#0

0 SEGMENT OFFSET

POPL dst, src

01010101

1

SEGMENT

OFFSET

AFF

ECTED

DARH | UNAFFECTED

22

23

25

23

23

26

Operation

Description

The long word from the memory
location addressed by the
general purpose register
designated by Rs, is loaded
into the destination. The
contents of the register de-
signated by Rs are then auto-
matically incremented by 4.
Thus, if the general purpose
register designated by Rs is
regarded as a stack pointer,
then the operation described
above can be regarded as a POP.
Any general purpose register
except R@ may be utilized as
a stack-pointer. The desti-
nation operand is determined
by the applicable addressing
mode .

Flags are not affected.
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PUSH

PUSH word
PUSH IR, src
R S,NSpP OO0 10011 I Rd#0 [ Rs AJ 9 Operation
PUSH IR, src
M S,NSPP 000 1101 Rd#0 J1 0 01 12
OPERAND
Description
PUSH IR, src The contents of the register
designated by the Rd field of
IR S,NSJ00 0100 11 Rd#0 I Rs 13 the instruction are decre-
mented by 2. The source word
operand is then loaded into the
PUSH IR, src the memory location addressed
by the general purpose register
DA Ns P10o10011 I Rd#0 foooo 13 designated in the Rd field of
the instruction. Thus, if the
ADDRESS general purpose register
designated by Rd is regarded
as a stack pointer, then the
operation described above can
LR LG be regarded as a PUSH. Any
DA sso o1o1o00 11 rd&#0 loooo 14 general purpose register
except RO can be utilized as
ol SEGMENT OFFSET a stack pointer. The source
operand is determined by the
applicable addressing mode.
PUSH IR, src
DA sLofo 1010011 16
SEGMENT
OFFSET
PUSH IR, src
X NS Jor1o1001 1] Rafo | Rs#0 14
ADDRESS
PUSH IR, src
X ssofo1o0100 11 Rd#Ole#O 14
OI SEGMENT OFFSET
PUSH IR, src
X stofo 1010011 ] rero 17

SEGMENT

OFFSET

AFFECTED

UNAFFECTED

Flags are not affected.
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PUSH 1ong word

PUSHL

In

IR

DA

DA

DA

S,NS

S,NS

NS

SSO

SLO

NS

$SO

SLO

PUSHL IR, src

l10010001| Rd#0 I Rs l

PUSHL IR, src

00001101| Rd#0 |1001

31 OPERAND 16

15 OPERAND 0

PUSHL IR, src

l 00010001 Rd#0 Rs

PUSHL IR, src

0101000 1f Rd&¥0 JOO OO
ADDRESS
PUSHL IR, src
0101000 1} Rd0 JO 00 O
| DI SEGMENT OFFSET

PUSHL IR, src

01010001

SEGMENT

OFFSET

PUSHL IR, src

0101000 1} Rd#0 Rs#0

ADDRESS

PUSHL IR, src

01010001 Rd#0 Rs#0

OFFSET

n] SEGMENT

PUSHL IR, src

01010001| Rd#0

1 SEGMENT

OFFSET

AFFECTED

UNAFFECTED

Clz]s jPVIOAL HY

20

20

21

23

21

21

24

Operation

Description

The contents of the register
designated by the Rd field of
the instruction are decremented
by 4. The source long word
operand is then loaded into

the memory location addressed
by the general purpose register
designated in the Rd field of
the instruction. Thus, if the
general purpose register
designated by Rd is regarded

as a stack pointer, then the
operation described above can
be regarded as a PUSH. Any
general purpose register
except RO can be utilized

as a stack pointer. The source
operand is determined by the
applicable addressing mode.

Flags are not affected.
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RESET bit in word RES
RES dst. b
R S,NSIOIOOOIII Rd I b b Operation
RES dst, b
IR S,NSjO0O 1 000 11 l Rd AI b 11
Description
RES dst, b The selected bit of the word
destination is reset to #.
DA NS JO1 10001130000 b 13 The remaining 15 bits are
unaltered. The destination
ADDRESS is determined by the applicable
addressing mode, while the
bit to be reset is
RES dst, b determined by the binary
value of the b field of
DA SSO JO1 100011 J0000 b 14 the instruction.
0 SEGMENT OFFSET
RES dst, b
DA sLo Jo1 100011 16
1 SEGMENT
OFFSET
RES dst, b
X NS JOo1 100011 Rd#0 b 14
ADDRESS
RES dst, b
X $S0 o 1100011 Rafo | b 1
0 SEGMENT OFFSET
RES dst, b
X SLOJo110001 1 17
1 SEGMENT
OFFSET
AFFECTED Flags are not affected.
cf 2] sfevjon fu] unarrecten
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RESET bit in word, (dynamic)

RES

RES dst, Rs

R S,NSJ00 10001

AFFECTED

UNAFFECTED

x

Operation

Description

The selected bit of the

word destination is reset to @.
The destination word

operand is the general

purpose register designated

by the Rd field of the
instruction. The bit of

the destination register to
be reset is determined by
binary decode of the least
significant 4 bits of a
general purpose word register.
This register is designated

by the Rs field of the in-
struction. The remaining

15 bits of the destination
are unaltered.

Flags are not affected.
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RESB

RESET bit in byte (static)
RESB dst, b
R s,NSJ1 0100010 Rd l b 4 Operation
RESB dst, b
IR sNSJOO100010 | Rd ] b 44] N
Description
RESB dst, b
The selected bit of the byte
DA NS 011000100000 b 13 destination is reset to @.
The remaining 7 bits are
ADDRESS unaltered. The destination
is determined by the applicable
addressing mode, while the
RESB dst, b bit to be reset is
determined by the binary
DA sso Jor1o0o0010f0000 b 4 value of the b field of the
instruction.
0 SEGMENT OFFSET
RESB dst, b
DA sto Jo1100010f0000 16
1 SEGMENT
OFFSET
RESB dst b
X NS or1100010 Rd#0 b 4
ADDRESS
RESB dst, b
Rd b 14
X o |01 100010 + |
0 SEGMENT OFFSET
RESB dst, b
X SLO jo1 100010 Rd#0 b 17

1 SEGMENT

OFFSET

AFFECTED

UNAFFECTED

Flags are not affected.
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RESET bit in byte, (dynamic)

RESB

R 10100010 f0000

AFFECTED

DA

n | uNAFrECTED

10

Operation

Description

The selected bit of the
byte destination is reset to @.
The destination byte
operand is the general
purpose register designated
by the Rd field of the
instruction. The bit of
the destination register to
be reset is determined by
binary decode of the

least significant 3 bits

of a general purpose word
register. This register is
designated by the Rs field
of the instruction. The
remaining 7 bits of the
destination are unaltered.

Flags are not affected.
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RESET FLAGS RESFLG

RESFLG

S,NS b 0001101 [cZSPVoO1l1l 7 Operation

Description

The CPU flags C,Z2,S., and P/V are
reset or unaltered, according

to the bit settings in the
instruction field as described
in the table below.

Instruction bit if=¢0 ifl

no effect reset C flag
no effect reset Z flag

no effect reset S flag

E— A - AN N |

no effect reset P/V flag

Flags:
cpzgsjpv AFFECTED See above

DA | H UNAFFECTED
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RETURN conditional

from subroutine

RET

RET CC

CC True/CC false

S,NSl]OO]IIIO[’)OOO] cc lxo,l3/7,7

Operation
Non segmented Segmented
if CC condition met if CC condition met
PC « (R15 <0:15>) PC segment « (RRI14<0:22>)

R15<0:15> «R15<0:15>+ 2 RI5<0:15> <« RI15<0:15>+ 2

PC OFFSET <« (RR14<0:22>)
R15<0:15> <« RI15<0:15>+ 2
otherwise otherwise
PC « PC+2 PC OFFSET « PC OFFSET + 2

Description

This instruction conditionally returns the CPU to the
calling program. During a subroutine call the return
address was automatically stacked. This return address
is popped from the stack into the PC to effect the
return. |f the flags do not satisfy the conditions
specified by the CC field, the PC is not loaded with the
return address but merely updated to the following in-
struction . The stack pointer remains unaltered from
its original value if there is no return.

X

AFFECTED Flags are not affected.
UNAFFECTED
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ROTATE word 1eft. RL

RL Rd, n

R S,NSIIOIIOOIIle llobg] 6 (one place)

7 (two places)

Operation

5 «— Q(-I

Description

The contents of the general
purpose word register desig-
nated by the Rd field of the
instructions are rotated left.
The number of places to be
rotated is specified by bit 1
of the instruction; zero
corresponds to one place and
one corresponds to two places.

Flags:

C: loaded from last bit
rotated out of destination
register.

Z: Set to 1 if result is zero.
Reset otherwise.

S: Set to 1 if result is negative.
Reset otherwise.

P/V: Set to 1 if sign of destination

register changed during
rotation. Reset otherwise.

Clz s P/V AFFECTED
DA UNAFFECTED

x
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ROTATE byte teft RLB

R

RLB Rd, n

S,NS |101100101 Rd IlObd

clz s p/M AFFECTED

DAH UNAFFECTED

6 (one place)
7 (two places)

Operation

c | lll

Description

The contents of the general
purpose byte register desig-
nated by the Rd field of the
instruction are rotated left.
The number of places to be
rotated is specified by bit 1
of the instruction; zero
corresponds to one place and
one corresponds to two places.

Flags:

C: Loaded from last bit
rotated ouv of destination
register.

2: Set to 1 if result is zero.
Reset otherwise.

S: Set to 1 if resultis negative.

Reset otherwise.

P/V: Set to 1 if sign of register

changed during rotation.
Reset otherwise.
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ROTATE word 1eft through RI'C

carry

R

S,NS ll 0110011 l Rd

RLC Rd, n

fooso]

6 (one place)
7 (two places)

Operation

c Lzl sk AFFECTED

oA | unarrecteo

Y

ls «— JKJ

Description

The contents of the destination
word register, designated by
the Rd field of the instruction,
are rotated one or two places
left. The most significant

bit shifted out of the desti-
nation word is loaded into the
carry flag, while the previous
contents of the carry flag are
shifted into the least signifi-
cant bit of the destination
word. The number of places to
be rotated is specified by

bit 1 of the instruction;

zero corresponds to one place
and one corresponds to two
places.

Flags:

C: Loaded from most signi
bit rotated out of des
nation register.

Z2: Set to 1 if result is zero.
Reset otherwise.

S: Set to 1 if result is negative.
Reset otherwise.

ficant
ti-

P/V: Set to 1 if sign of destina-

tion contents changed during
rotation. Reset otherwise.
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ROTATE byte left

carry

RLCB

RLCB dst, n

R S,NS Il 0110010 l Rd ’lo 0n 6] 6 (one place)

AFFECTED

UNAFFECTED

7 (two places)

Operation

Cle—7 <« o]

Description

The contents of the desti-
natisn byte register, desig-
nated by the Rd field of the
instruction are rotated one
or two places left. The
most significant bit out of
the destination byte is
loaded into the carry flag,
while the previous contents
of the carry flag are rotated
into the least significant
bit of the destination byte.
The number of places to be
rotated is specified by

bit 1 of the instruction;
zero corresponds to one
place and one corresponds to

two places.

Flags:

C: Loaded from most significant
bit rotated ocut of destination

Z: Set to 1 if result is zero.
Reset otherwise.

S: Set to | if result is negative.

Reset otherwise.

: Set to 1 if sign of destina-

tion changed during rotation.
Reset otherwise.
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ROTATE DIGIT LEFT, byte RLDB

RLDB Rs, Rd

s fioriiiio] v | re |

Operation

zls AFFECTED

c pvloal w] unaFFECTED

Description

The contents of the source

and destination byte registers
are exchanged as shown in

the operation. Both the
source and destination are
general purpose byte registers
designated by the Rs and Rd
fields of the instruction
respectively. The most
significant 4 bits of the
destination remain unchanged.

Flags:

Z: Set to 1 if destination
result is zero. Reset
otherwise.

S: Set to 1 if most significant
bit of destination result
is 1. Reset otherwise.
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ROTATE word right. RR

RR Rd, n
R S,NS l! 0110011 I Rd Il b QJ 6 (one place)
7 (two places)
Operation
<€
R —— aiRy
Description

The contents of the general
purpose word register desig-
nated by the Rd field of the
instructions are rotated
right. The number of places
to be rotated is specified by
bit 1 of the instruction; zero
corresponds to one place and
one corresponds to two places.

Flags:

C: loaded from last bit
rotated out of destination
register.

Z: Set to 1 if result is zero.
Reset otherwise.

S: Set to 1 if result is nega-
tive. Reset otherwise.

P/V: Set to 1 if sign of destina-
Clz s PV AFFECTED tion register changed during
A UNAFFECTED rotation. Reset otherwise.

x
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ROTATE BYTE rigne

RRB Rd, n
R S,NSIIOIIOOIOIRd IIIbOJ
clzls P/ AFFECTED
‘DA H UNAFFECTED

6 (one place)
7 (two places)

Operation

L=l

Description

The contents of the general
purpose byte register desig-
nated by the Rd field of the
instructions are rotated
right. The number of places
to be rotated is specified

by bit | of the instructions;
zero corresponds to one place
and one corresponds to two
places.

Flags:

C: Loaded from least signifi-
cant bit rotated out of
destination register.

Z: Set to 1 if result is O.
Reset otherwise.

S: Set to 1 if result is nega-
tive. Reset otherwise.

P/V: Set to 1 if sign of desti-

nation register changed
during rotation. Reset
otherwise.
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ROTATE word right through RRC

carry

RRC Rd, n

R S,NS Il 0110011 I Rd IO 1 b OJ 6 (one place)
7 (two places)

Operation
L’FF

l’ N
IS

Description

The contents of the destination
word register, designated by
the Rd field of the instruction
are rotated one or two places
right. The least significant
bit rotated out of the desti-
nation word is loaded into the
carry flag, while the previous
contents of the carry flag

are shifted into the most sig-
nificant bit of the destination
word.  The number of places

to be rotated is specified by
by bit 1 of the instruction;
zero corresponds to ane place
and one corresponds to two
places.

Flags:

C: Loaded from least significant
bit rotated out of destination

Z: Set to 1 if result is zero.
Reset otherwise.

S: Set to 1 if result is nega-
tive. Reset otherwise.

P/V: Set to 1 if sign of register

changed during rotation.
Reset otherwise.

Clz]s pP/M AFFECTED
DALH UNAFFECTED
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ROTATE byte right through

carry

RRCB

RRCB Rd, n

R smsL 011001 ol _Rd |01 bo] 6 (one place)

Clz§s p/V

AFFECTED

pA

UNAFFECTED

7 (two places)

Operation

7 __—> o] jc]
Description

The contents of the destination
byte register, designated by the
Rd field of the instruction are
rotated one or two places right,

The least significant bit shifted
out of the destination byte is
loaded into the carry flag, while
the previous contents of the
carry flag are shifted into the
most significant bit of the
destination byte.

The number of rotated places to
be rotated is specified by bit
1 of the instruction; zero cor-
responds to one place and one
corresponds to two places.

Flags:

C: Loaded from least significant
bit shifted out of destination
register.

Z: Set to 1 if result is zero.
Reset otherwise.

S: Set to 1 if result is negative.
Reset otherwise.

P/V: Set to 1 if sign of destination

contents changes during
rotation. Reset otherwise.
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ROTATE DIGIT RIGHT . byte | RRDB

RRDB Rs. Rd
R S,NS ho 111100 I Rs ' Rd ] 9 Operation
dst src

ﬁ I ; i7 i 0 I

Description

The contents of the source

and destination byte register

areexchanged as shown in the

operation. Both the source

and destination are general

purpose byte registers desig-
nated by the Rs and Rd fields
of the instruction respectively.

The most significant four bits

of the destination remain

unchanged.

Flags:

Z: Set to 1 if destination
result is zero. Reset
otherwise.

2 s AFFECTED S: Set to 1 if mos t slgniflcar}t
bit of destination result is
C PVIDA| H UNAFFECTED 1. Reset otherwise.




SUBTRACT word wkth carry

S$BC

SBC Rs, Rd

R S,NSIIO 110111 l Rs I Rd 4]

AFFECTED

DA} R

UNAFFECTED

Operation

dst<0:15> +dst<0:15> =src<0:15>-C

Description

The source operand word is
subtracted from the desti-
nation operand word, along
with carry, to obtain the
result. The subtraction
is achieved by adding the
two's complement of the
source operand to the
destination operand.

Both the source and
destination are general
purpose word registers
designated by the Rs and

Rd fields of the instruction
respectively. The 16 bit
result is loaded into the
destination register, whose
original contents are lost.
The contents of the source
are not affected.

Flags:

C: Reset to @ on carry from most

Set otherwise.
Z: Set to 1 if result is zero.
Reset otherwise.

S: Set to 1 if result is negative.

Reset otherwise.

P/V: Set to 1 if there is arith-
metic overflow. Reset
otherwise.
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SUBTRACT byte with carry

SBCB

SBCB Rs, Rd

R S,Nsllollollollgs_llng ]

DA

x

AFFECTED

Operation
dst<0:7> «dst<0:7>- src<0:7>- C

Description

The source operand byte is
subtracted from the desti-
nation operand byte along
with carry, to obtain the
result. The subtraction

is achieved by adding the
two's complement of the
source operand to the desti-
nation operand.

Both the source and destina-
tion are general purpose
byte registers designated

by the Rs and Rd fields of
the instruction respectively.
The 8-bit result is loaded
into the destination re-
gister, whose original con-
tents are lost. The contents
of the source are not
altered.

Flags:

C: Reset to 0 on carry from most
significant bit of result.
Set otherwise.

Z: Set to } if result is zero.
Reset otherwise.

S: Set to 1 if result is negative.
Reset otherwise.

P/V: Set to 1 if there is arith-

metic overflow. Reset other-

wise,

DA: Set to 1 always

H: Reset to @ if there is a

UNAFFECTED

carry from the most significant
bit of the lower 4 bits of the
result. Set otherwise.

186




SYSTEM CALL sC

SC N
S,NS orTiriririin N vJ 39, 33
Operation

Non Segmented Segmented
R15<0:15> <« RI5<0:15>- 2 R15<0:15> <« RI15<0:15>- 2
(R15<0:15>) « PC<0:15>+ 2 (RR14<0:22>) « PC OFFSET + 2

- R15<0:15> « R15<0:15>= 2

- (RR14<0:22>) « PC SEGMENT
R15<0:15> <+ R15<0:15>- 2 R15<0:15> «  RI5<0:15>- 2
(R15<0:15>)« FCW (RR14<0:22>) « FCW
R15<0:15> <« RI5<0:15>- 2 R15<0:15> <« R15<0:15>- 2
(R15<G:15>) <« Identifier (RR14<0:22>) « Identifier
FCW <« (NPSAP<0: 15>+ 4) FCW « (NPSAP<0:22>+ 10)
PC « (NPSAP<0:15>+ 6) PC SEGMENT <« (NPSAP<0:22> + 12)

PC OFFSET <« (NPSAP<0:22> + 14)

Description

This instruction produces a system call trap. The system
call causes the program status to be pushed into the system stack
and then loads the new processor status using NPSAP

The status stored on the stack comprises the program counter return address,
and the flag control word (FCW) as well as the system call
instruction itself, as the Identifier.

The new program counter and FCW are obtained from the NPSAP

and are loaded into the relevant CPU registers to cause the transfer of
control. The 8 bit N field of the instruction is user definable, and
thus allows up to 256 identifiers.

Flags:
As specified by the
clzls|eoaln ] arrecten new FCW.
UNAFFECTED
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SHIFT

word arithmetic SDA

(dynamic)

SDA dst, Rs Operation

15 + 3n*  dst<0:15> + dst<0:15> shifted

*n is the number of places shifted.

Description

The contents of a general
purpose word register des-
ignated by the Rd field

of the instruction are shifted.
The magnitude and direction
of the shift are determined
from the contents of the
general purpose word register
designated by the Rs field

of the instruction. The reg-
ister contains a signed 2's
complement integer, which is
used to determine the shift
value. A positive number
indicates a left shift, and a
negative number indicates a
right shift. The magnitude of
the shift must be in the range
-16 to +16.

This operation is identical to
the operation SDL apart from
the treatment of the most
significant bit of the word,
bit 15. This bit is un-
altered during right shifts,
and shifts into the adjacent
bit, bit 14. For left shifts,
the bit is treated in an
identical manner to other bits
of the register. Thus a
signed operand has the sign
preserved during right shifts.

ClzZ]sSppv AFFECTED

T

:DA| UNAFFECTED

Flags:

C: Loaded from bit 15 shifted out of destination register (left shift)
or from bit @ shifted out of the destination register (right shift).
: Set to 1 if the result is zero. Reset otherwise.
: Set to 1 if most significant bit of resultant destination register
is 1. Reset otherwise.
P/V: Set to 1 if sign of destination register is changed during shift.
Reset otherwise.

w N
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SHIFT byte arithmetic SDAB

(dynamic)

SDAB dst, Rs

10110010 15 + 3n*
dst<0:7> & dst<c0:7> shifted

*n is the number of places shifted.

Description

The contents of a general
purpose byte register desig-
nated by the Rd field of the
instruction are shifted. The
magnitude and direction of the
shift are determined from the
contents of the general purpose
word register designated by

the Rs field of the instruction.
The register contains a signed
2's complement integer, which

is used to determine the shift
value. A positive number indi-
cates a left shift and a negative
number indicates a right shift.
The magnitude of the shift must
be in the range -8 to +8.

This operation is identical

to the operation SDLB apart
from the treatment of the most
significant bit of the byte,
bit 7. This bit is unaltered
during right shifts, and
shifts into the adjacent bit,
bit 6. For left shifts, the
bit is treated in an identical
manner to other bits of the
register. Thus a signed
operand has the sign preserved
during right shifts.

chzls ey AFFECTED

DAl H UNAFFECTED

Flags .

C: Loaded from bit 7 shifted out of destination register (left shift)
or from bit @ shifted out of the destination register (right shift).
Z: Set to 1 if the result is zero. Reset otherwise.
S: Set to 1 if most significant bit of resultant destination register
is 1. Reset otherwise.
P/V: Set to 1 if sign of destination register is changed during shift.
Reset otherwise.
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SHIFT tong word arithmetic |SDAL

(dynamic)

SDAL dst, Rs

Operation
10110011 15 + 3n*
dst<0:31>«dst<0:31> shifted

*n is the number of places shifted.

Description

The contents of a general pur-
pose long word register desig-
nated by the Rd field of the
instruction are shifted. The
magnitude and direction of the
shift are determined from the
contents of the general pur-
pose register designated by
the Rs field of the instruc-
tion. The register contains a
signed 2's complement integer,
which is used to determine the
shift value. A positive number
indicates a left shift, and a
negative number indicates a
right shift. The magnitude of
the shift must be in the range
-32 to +32.

This operation is identical to
the operation SDLL apart from
the treatment of the most sig-
nificant bit of the long word,
bit 31. This bit is unaltered
into the adjacent bit, bit 30.
For left shifts, the bit is
treated to other bits of the
register. Thus a signed operand
has the sign preserved during
right shifts.

clz]s]ev AFFECTED

UNAFFECTED

[=
>
T

Flags :

C: Loaded from bit 31 shifted out of destination register (left shift)
or from bit @ shifted out of the destination register (right shift).
Z: Set to | if the resultis zero. Reset otherwise. .
S: Set to 1 if most significant bit of resultant destination register
is 1. Reset otherwise. .
P/V: Set to 1 if sign of destination register is changed during shift.
Reset otherwise.




SHIFT word 1ogical

SDL

(dynamic)

SDL dst, Rs

1011001

*n is the number of places shifted

1

AFFECTED

PV

oAl v | unAFFECTED

Operation

dst<0:15> « dst<0:15>shifted

Description

The contents of a general
purpose word register desig-
nated by the Rd field of

the instruction are shifted.
The magnitude and direction

of the shift are determined
from the contents of the
general purpose word register
designated by the Rs field

of the instruction. The register
contains a signed 2's comple-
ment integer, which Is used to
determine the shift value. A
positive number indicates a
left shift, and a negative
number indicates a right shift.
The magnitude of the shift must
be in the range -16 to +16.

Flags:

C: Loaded from the last bit
shifted out of the desti-
nation register.

Z: Set to. 1 if the result is
zero. Reset otherwise.

S: Set to 1 if .result is
negative.

Reset otherwise.
P/V: Undefined.
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SHIFT byte logical

(dynamic)

sDLB

SDLB dst, Rs

10110010

*n is the numtaer of places shifted

AFFECTED

PV DA

x

UNAFFECTED

15 + 3n* Qperation

dst <0:7> « dst <0:7> (shifted)

Description

The contents of a general
purpose byte register desig-
nated by the Rd field of the
instruction are shifted. The
magnitude and direction of the
shift are determined from the
contents of the general purpose
byte register designated by the
Rs field of the instruction.
The register contains a signed
2's complement integer, which
is used to determine the shift
value. A positive number indi-
cates a left shift, and a
negative number indicates a
right shift. The magnitude of
the shift must be in the range
-8 to +8.

Flags:

C: Loaded from the last bit
shifted out of the desti-
nation register

Z: Set to 1 if the result is

B. Reset otherwise.

S: Set to 1 if the result is

negative. Reset otherwise.

P/V: Undefined.
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SHIFT long word logical
dynamic)

SDLL

SDLL dst, Rs

101

10011

15 + 3n*

*n is the number of places shifted.

AFFECTED

pvipAl H| UNAFFECTED

Operation

dst<0:31> <« dst<0:31> (shifted)

Description

The contents of a general
purpose register pair des-
ignated by the Rd field of
the instruction are shifted.
The magnitude and direction
of the shift are determined
from the contents of the
general purpose word regis-
ter designated by the Rs

field of the instruction.

The register contains a signed
2's complement integer, which
is used to determine the shift
value. A positive number
indicates a left shift, and a
negative number indicates a
right shift. The magnitude of
the shift must be in the range
-32 to +32.

Flags:

C: Loaded from the last bit
shifted out of the desti-
nation register.

Z: Set to 1 if the result is
Zero.
Reset otherwise.

S: Set to 1 if result is

negative. Reset otherwise.

P/V: Undefined.
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SET bit in word (static) SET

"DA

DA

DA

S,NS

NS

SLO

NS

SSO

SLO

SET dst, b
10100101 I Rd I b 4
SET dst, b
00100101 I Rd I b I 1"
SET dst, b
co1100101f0000 b 13
ADDRESS
SET dst, b
ot1o0o0t1o1joooo b 4
0 SEGMENT OFFSET
SET dst, b
01100101f0000 b 16
1 SEGMENT
OFFSET
SET dst, b
0110010 1] Rd#0 b 14
ADDRESS
SET dst, b
01100101} RI#0 l b 14
0 SEGMENT OFFSET
SET dst, b
01100101 17
] SEGMENT
OFFSET 1
AFFECTED
c S JPVIDAR HY UNAFFECTED

Operation

Description

The selected bit of

the word destination is
set to 1. The remaining
15 bits are unaltered.
The destination is
determined by the applicable
addressing mode, while
the bit to be set is
determined by the binary
value of the b field of
the instruction.

Flags are not affected.
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SET bit in word (dynamic)

SET

SET dst, Rs

R s,usIoonooumIoood Rsl 10

AFFECTED

H UNAFFECTED

Operation

Description

The selected bit of the
word destination is set
to 1. The destination
word operand is the
general purpose register
designated by the Rd field
of the instruction. The
bit of the destination
register to be set is
determined by a binary
decode of the least
significant 4 bits of a
general purpose word
register. This register
is designated by the Rs
field of the instruction.
The remaining 15 bits of
the destination are
unaltered.

Flags are not affected.
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SET bit in byte (static)

SETB

DA

DA

DA

SETB dst, b
s,;sli1o100100]  Re b
SETB dst, b
s,nsf oo 1001 0 o] raro b l
SETB dst, b
N Jor1oo1oofooool b
ADDRESS
SETB dst, b
ssoJor1100100fooool b
d  SEGMENT OFFSET
SETB dst, b
S0 to 11001 00fbooo] b
] SEGMENT
OFFSET
SETB dst, b
N Jo1 1001 0o0fRdro b
ADDRESS
SETB dst, b
$s0 JOo 11001 0o0fRrdso I b
o SEGMENT OFFSET
SETB dst, b
sLoJo1100100] Rato b
SEGMENT
OFFSET
AFFECTED

UNAFFECTED

14

Operation

Description

The selected bit of the
byte destination is set

to 1. The remaining 7

bits are unaltered. The
destination is determined
by the applicable addressing
mode, while the bit to

be set to 1 is determined
by the binary value of

the b field of the instruc-
tion.

Flags are not affected.
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SET bit in byte

SETB

(dynamic)

SETB dst, Rs

SNSROO0O 1 0010030000

AFFECTED

UNAFFECT

ED

Operation

Description

The selected bit of the byte
destination is set to I.

The destination byte operand

is the general purpose register
designated by the Rd field of
the instruction. The bit of
the destination register to

be set is determined by

binary decode of the least
signficant 3 bits of a general
purpose word register. This
register is designated by

the Rs field of the instruction.
The remaining 7 bits of the
destination are unaltered.

Flags are not affected.
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SET FLAGS

SETFLG

SETFLG

(S,NS) ll 0001101 Ic ZSPROOO I

Operation

Description

The CPU flags €,Z,S and P/V

are set or unaltered, according
to the bit settings in the
instruction field as described
in the table below.

Instruction bit If @ 1f 1
7 no effect set C flag
6 no effect set Z flag
5 no effect set S flag
4 no effect set P/V flag
Flags:
S b .
cl 2] sty AFFECTED ee above
palH | UNAFFECTED
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SPECIAL INPUT byte to

register from /0 port

This is a system instruction

SINB Rd, src

DA 0 0 1

1

1010 Rd 0101

PORT ADDRESS

AFFECTED

PV

H | UNAFFECTED

Operation

Rd<0:7> « src<0:7>

Description

A general purpose byte desti-
nation register designated by
the Rd field of the instruction
is loaded from an input port.

The port address is determined
directly from the instruction.
The original contents of the
destination are lost.

The instruction is similar

in operation to the corres-
ponding standard 1/0 instruc-
tion. The significant difference
is that the data byte is trans-
ferred on the most significant
eight bus lines. For standard
1/0 instructions, transfers

take place on the least
significant eight lines.

Flags are not affected.
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SPECIAL INPUT byte from

1/0 port to memory,
autodecrement.

SINDB

This is a system instruction.

SINDB dst, src, Rc

IR s,Ns Joot111010f Rs f oo
000 ol Rc Rd&d b ooo
PVl AFFECTED
clz]s oA H | unaFrecTED

21

Operation

dst<0:7> « src<0:7>
Rd<0:15> « Rd<0:15> - 1
Rc<0:15> « Re<0:15> - |

Description

Data byte fromthe port addressed
by the contents of the general
purpose register designated

by the Rs fleld of the in-
struction is loaded into a
memory destination. The
destination is addressed by

the contents of the general
purpose register designated

by the Rd field of the in-
struction. The original
contents of the destination

are lost. The contents of

the general purpose registers
designated by Rd and Rc are then
decremented by 1.

This instruction is similar
in operation to the corres-
ponding standard 1/0 instruc-
tion. The significant
difference is that the data
byte is transferred on the
most significant eight bus
lines. For standard /0
instructions transfers take
place on the least significant
eight lines.

Flags:

P/V: Set to 1 if result of
decrementing Rc register
is zero. Reset otherwise.
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SPECIAL INPUT byte from SINDRB This is a system instruction.
1/0 port to memory,
autodecrement and repeat.

SINDRB dst,src.Rc

IR S,NSfoo111010 Rs 100 1] 11 +10n% gperation

000 I Rc Rd 0000 dst<0:7> + src<0:7>
Rd<0:15> « Rd<0:15> - 1
Rc<0:15> « Rc<0:15> - 1

* n is the number of iterations.

repeat until termination

Description

Data byte from the port addressed
by the contents of the general
purpose register designated

by the Rs field of the instruc-
tion is loaded into the

memory destination. The
destination is addressed by

the contents of the general
purpose register designated

by the Rd field of the instruc-
tion. The original contents

of the destination are lost.
The contents of the general
purpose register designated

by Rd are then decremented by
1. The contents of the general
purpose register designated

by Rc are decremented by 1.

The instruction is terminated
when the result of this
decrementation reaches zero.
This instruction is interruptible.

This instruction is similar
in operation to the corres-
ponding standard 1/0 instruc-
tion. The significant
difference is that the data
byte is transferred on the
most significant eight bus
lines. For standard 1/0
instructions transfers take
place on the least significant
eight lines.

Flags;
PV AFFECTED

UNAFFECTED P/V: Set to 1.

o
~N
w
>
x
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SPECIAL INPUT byte from

/0 port to memory ,
autoincrement.

SINIB

This is a system instruction

SINIB dst, src, Rc

IR S,NSJOO 1T 11010 Rs 0001
7(1000' Rc Rd 1000
PV AFFECTED
cliz s pAl H UNAFFECTED

21 Operation

dst<0:7> « src<0:7>
Rd<0:15> « Rd<0:;15> + 1
Rc<0:15> « Re<0:15> = 1

Description

Data byte from the port addressed
by the contents of the general
purpose register designated

by the Rs field of the in-
struction is loaded into a
memory destination. The
destination is addressed by

the contents of the general
purpose register designated

by the Rd field of the instruc-
tion. The original contents

of the destination are lost.

The contents of the general
purpose registers designated

by Rd are then incremented

by 1. The contents of the
general purpose register
designated by Rc are decremented
by 1.

This instruction is similar
in operation to the corres-
ponding standard /0 instruc-
tion. The significant
difference is that the data
byte is transferred on the
most significant eight bus
lines. For standard 1/0
instructions transfers take
place on the least significant
eight lines.

Flags:

P/V: Set t
decrementing Rc register
is zero. Reset otherwise.

to 1 if resul

-

o}
I
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SPECIAL INPUT byte from 1/0 m This is a system instruction.
port to memory, auto-

increment and repeat

SINIRB dst, src, Rc,

IR siNsfootr11o010f Rs JooorfrietonE o o,
0000f & Rd _J0000 dst<0:7> « src<0:7>

Rd<0:15> « Rd<0:15> + 1
Rc<0:15> « Rc<0:15> - 1

*n is the number of iterations.

repeat until termination

Description

Data byte from the

port addressed

by the contents of the
general purpose register
designated by the Rs field

of the instruction is

loaded into a memory desti-
nation. The destination

is addressed by the contents
of the general purpose register
designated by the Rd field

of the instruction. The
original contents of the
destination are lost. The
contents of the general
purpose register designated
by Rd are then incremented

by 1. The contents of the
general purpose register
designated by Rc are de-
cremented by 1. This instruc-
tion is terminated when the
result of this decrementation
reaches zero. This instruc-
tion is interruptible.

This instruction is similar
in operation to the corres-
ponding standard 1/0 instruc-
tion. The significant
difference is that the data
byte is transferred on the
most significant eight bus
lines. For standard 1/0
instructions transfers take
place on the least significant
eight lines.

Flags:
PV AFFECTED

Cjz s DAJH UNAFFECTED P/V:

Set to 1.




SHIF1- word arithmetic left

SLA

SLA Rd, n

R S,NS J1 01

10011

Rd 1001

*

*n is the number of places shifted.

PV

AFFECTED

DA H

UNAFFECTED

13 + 3n*

Operation

15 0J&~0

Description

The contents of the word
destination register are
shifted left. The des-
tination is a general pur-
pose word register desig-
nated by the Rd field of

the instruction. The num-
ber of places to be shifted
is determined from the

value of the n field of the
instruction. The magnitude of
the shift must be in the range
0 to 16. The n field is a

16 bit positive integer in
2's complement notation.

Flags:

C: Loaded from the most signi-
ficant bit shifted out of
the register.

Z: Set to 1 if result is
Reset otherwise.

S: Set if the most significant
bit of the resultant desti-
nation is 1.

zero.

P/V:
changed during shift oper-
ation. Reset otherwise.

Reset otherwise.
Set the 1 if sign of register




SLAB

SHIFT byte arithmetic left
SLAB Rd,n
R sNs J1o0110010 Rd 100 1§13 + 3n* Operation

*n is the number of places shifted.

AFFECTED

UNAFFECTED

Ce—{m=___k0

Description

The contents 6f the byte des-
tination register are shifted
left. The destination is a
general purpose byte register
designated by the Rd field of
the instruction. The number of
places to be shifted is deter-
mined from the value of the

n field of the instruction.
The magnitude of the shift
must be in the range 0 to

8. The n field is a 16 bit
positive integer in 2's
complement notation.

Flags:

C: Loaded from the most signi-
ficant bit shifted out of
the register.

Z: Set to | if result iszero.
Reset otherwise.

S: Set if the most significant
bit of the resultant desti-
nation is 1. Reset otherwise.

PMV: Set to 1 if sign of register
changed during shift oper-
ation. Reset otherwise.
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SHIFT long word le

arithmetic

ft SLAL

S

LAL Rd, n

R s,ns b

0110011 Rd 1101

*

*n is the number of places shifted

™ L

AFFECTED

DAl H] UNAFFECTED

Operation
3 ey «— 16k

L_{JS [

Description

The contents of the long word
destination register are shifted
left. The destination is a
general purpose long word
register designated by the Rd
field of the instruction. The
number of places to be shifted
is determined from the value of
the n field of the instruction.
The magnitude of the shift

must be in the range 0 to 32.
The n field is a 16 bit posi-
tive integer in 2's complement
notation.

Oje- 0

Flags;

C: Loaded from the most signi-
ficant bit shifted out of
the register.

Z: Set to 1 if result is zero.
Reset otherwise.

S: Set if the most significant
bit of the resultant desti-
nation is 1. Reset other-
wise.

P/V: Set to 1 if sign of register
changedduring shift oper-
ation. Reset otherwise.
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SHIFT word logical left.

SLL

R S,NS

gS—

SLL Rd, n

101100

1

Rd 0001

*n is the number of places shifted.

AFFECTED

PV

DA

HJ UNAFFECTED

13 + 3n%

Operation

Ce—{> - OJe-o

Description

The contents of the word
destination register are
shifted left. The destination
is a general purpose word
register designated by the Rd
field of the instruction. The
number of places to be shifted
is determined from the value of
the n field of the instruction.
The magnitude of the shift must
be in the range 0 to 16. The n
field is a 16 bit positive
integer in 2's complement
notation.

Flags:

C: Loaded from the last
bit shifted out of the
register.

Z: Set to 1 if result is zero.
Reset otherwise.

S: Set if the most significant
bit of the resultant desti-
nation is 1. Reset otherwise.

P/V: Undefined.
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SLLB

SHIFT byte logical left.

SLLE Rd, n

R SNSRI 0110010 | Rd 000 II 13 + 3n* Operation

n

c | 0

*n is the number of places shifted

Description

The contents of the byte
destination register are
shifted left. The destination
is a general purpose byte
register designated by the

Rd field of the instruction.
The number of places to be
shifted is determined from

the value of the n field of
the instruction. The magnitude
of the shift must be in the
range 0 to 8. The n field is a
16 bit positive integer in 2's
complement notation.

Flags:

C: Loaded from the last

bit shifted out of the
Cyz S AFFECTED register.
Z: Set to 1 if result is zero.
PVIDAIH UNAFFECTED Reset otherwise.

S: Set if the most significant
bit of the resultant desti-
nation is 1. Reset otherwise.

P/V: Undefined.
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SHIFT long word logical left

SLLL

SLL Rd, n

0110011

Rd 0101

*n is the number of places shifted

AFFECTED

UNAFFECTED

13 + 3n* Operation

dst<0:31> « dst<0:31>shifted

Description

The contents of the register
pair are shifted left. The
register pair is designated
by the Rd field of the
instruction. The magnitude
of the shift is determined
from the value of the n field
of the instruction. The magni-
tude of the shift must be in
the range 0 to 32. The n field
is a 16 bit positive integer
in 2's complement notation.

Flags:

C: Loaded from the most signi-
ficant bit shifted out of
the register.

Z: Set to 1 if result is zero.

Reset otherwise.

: Set if the most significant
bit of the resultant desti-
nation is 1. Reset other-
wise.

(%]

P/V: Undefined.




SPECIAL OUTPUT byte

from memory to 1/0 port,

SOTDRB

autodecrement and repeat.

This is a system instruction.

IR

SOTDRB dst, src, Rc

00111010 Rs i 01 1

OOOOI Rc Rd 0000
*n is the number of
iterations.
PV AFFECTED
C §Z §S DA] H] UNAFFECTED

11 + 10n%

Operation

dst<0:7> +«  src<0:7>
Rs<0:15> <« Rs<0:15>- 1
Rc<0:15> <+  Re<0:15>- 1

repeat until termination

Description

A Data byte in memory, addressed
by the contents of the general
purpose register designated by
the Rs field of the instruc-
tion, is loaded into the
destination port. The desti-
nation is addressed by the
contents of the general pur-
pose register designated by
the Rd field of the instruc-
tion. The source contents

are unaltered. The contents
of the general purpose regi-
ster designated by Rs

are then decremented by 1.

The contents of the general
purpose register designated

by the Rc field is decre-
mented by 1. The instruction
is terminated when the result
of this decrementation

reaches zero. This instruction
is interruptible.

This instruction is similar
in operation to the corres-
ponding standard 1/0 instruc-
tion. The significant
difference is that the data
byte is transferred on the
most significant eight bus
lines. For standard 1/0
instructions transfers take
place on the least significant
eight lines.

Flags;-

P/V: Set to 1.

210




SPECIAL OUTPUT

memory to 1/0 port,

byte from

autoincrement and repeat.

SOTIRB

This is a system instruction.

SOTIRBdst, src, Rc

—

NS DOT 1101

0

Rs 0011

ooo[ Rc

Rc 0000

*n is the number of

iterations.

PV

DA H

UNAFFECTED

11 + 10n* Qperation

dst<0:7> <« src<0:7>
Rs<0: 15> +« Rs<0:15>+ 1
Rc<0:15> «  Re<0:15>- 1

Description

A data byte in the memory,
addressed by the contents

of the general purpose
register designated by the

Rs field of the instruction,
is loaded into the destination
port. The destination is
addressed by the contents

of the general purpose regis-
ter designated by the Rd fieid
of the instruction. The
source contents are unaltered.
The contents of the general
purpose register designated

by Rs are then incremented

by 1. The contents of the
general purpose register
designated by Rc are decre-
mented by 1. This instruction
terminates when the result

of this decrementation reaches
zero. This instruction is
interruptible.

This instruction is similar
in operation to the corres-
ponding standard 1/0 instruc-
tion. The significant
difference is that the data
byte is transferred on the
most significant eight bus
lines. For standard 1/0
instructions transfers take
place on the least significant
eight lines.

Flags:

P/V: Set to 1.
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SPECIAL OUTPUT byte from ‘ SOUTB This is a system instruction

register to 1/0 port

SOUTB dst, Rs

DA s,NsQootr 1101 0f R for il 2 Operation
PORT ADDRESS dst<0:7> « Rs<0:7>
Description

The contents of the general
purpose byte source register
designated by the Rs field

of the instruction are loaded
into an output port. The

port address is determined
directly from the instruction.
The source contents are
unaltered. The instruction is
similar in operation to the
corresponding standard 1/0
instruction. The significant
difference is that the data
byte is transferred on the
most significant eight bus
lines, for standard 1/0
instructions transfers take
place on the least significant
eight lines.

AFFECTED Flags are not affected.

INAFFECTED

o
~N
w
o
o
[=]
B>
T
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SPECIAL OUTPUT  byte from

memory to |/0 port,

autodecrement .

SOUTDB

This is a system instruction.

SOUTDB dst, src, Rc

1010 Rs 1011

Rd 100 0

AFFECTED

IR sS,NS JOooO 11
ooool Rc
PV
S B4 DA|

H} UNAFFECTED

CLOCK CYCLES

21

Operation

dst<0:7> <+ src<0:7>
Rs<0:15> <« Rs<0:15>- 1
Rc<0:15> « Re<0:15>- 1

Description

Data byte in memory, addressed
by the contents of the general
purpose register designated by
the Rs field of the instruction,
is loaded into the destination
port. The destination is
addressed by the contents of
the general purpose register
designated by the Rd field of
the instruction. The source
contents are unaltered. The
contents of the general pur-
pose register designated by

Rs are then decremented

by 1. The contents of the
general purpose register
designated by Rc are decre-
mented by 1.

This instruction is similar
in operation to the corres-
ponding standard 1/0 instruc-
tion. The significant
difference is that the data
byte is transferred on the
most significant eight bus
lines. For standard 1/0
instructions transfers take
place on the least significant
eight lines.

Flags:

P/V: Set to 1 if result of
decrementing Rc is zero.
Reset otherwise.
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SPECIAL OUTPUT

byte from memory to

1/0 port, autoincrement.

SOuTIB

This is a system instruction.

SOUTIB dst, src, Rc

IR SNS JOO0O 111010

©
N
w

Rs 001 J
0000 I Rc Rd 1000
PV AFFECTED
nl uNAFreECTED

Operation
dst<0:7> <« sre<0:7

Rs<0:15> <« Rs<0: 15>+ 1
R¢<0: 15> « Rc<0: 15>- 1

Description

Data byte in memory, addressed
by the contents of the general
purpose register designated by
the Rs field of the instruction,
is loaded into the destination
port. The destination is
addressed by the contents of
the general purpose register
designated by the Rd field of
the instruction. The source
contents are unaltered. The
contents of the general purpose
register designated by Rs are
then incremented by 1. The
contents of the general purpose
register designated by Rc are
decremented by 1.

This instruction is similar
in operation to the corres-
ponding standard 1/0 instruc-
tion. The significant
difference is that the data
byte is transferred on the
most significant eight bus
lines. For standard 1/0
instructions transfers take
place on the least significant
eight lines.

Flags:

P/V: Set to 1 if result
decrementing Rc is
Reset otherwise.

of
zero.
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SHIFT word arithmetic 4 SRA

right

SRA Rd, n

R S,NS 10110011 Rd ]1 00 1] 13 + 3n* Operation

— E]S —

*n is the number of places shifted.

-
[

Description

The contents of the word
destination register are
shifted right. The desti-
nation is a general purpose
word register designated by
the Rd field of the instruc-
tion. The number of places

to be shifted is determined
from the value of the n field
of the instruction. The magni-
tude of the shift must be in
the range 0 to 16. The n field
is a 16 bit negative integer
in 2's complement notation.

This operation is identical
to the operation SRL apart
from the treatment of the
most significant bit of the
word, bit 15. This bit is
unaltered during the shift
operation, and shifts into
the adjacent bit, bit 14.
Thus a signed operand has
the sign preserved during
the shifting operation.

Flags:

C: Loaded from the least
significant bit shifted
out of the register.
clzlslkrv AFFECTED Z: Set to 1 if result is zero.
Reset otherwise.

DA} H UNAFFECTED S: Set if the most significant
bit of the resultant desti-
nation is 1. Reset otherwise.

P/V: Reset.
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SHIFT byte arithmetic SRAB

right
SRAB Rd, n
R SNS g 0O1 10010 Rd 1 0010 12 + 3n* Operation
n
*n is the number of places shifted. l i

Description

The contents of the byte
destination register are
shifted right. The desti-
nation is a general purpose
byte register designated by
the Rd field of the instruc-
tion. The number of places
to be shifted is determined
from the value of the n field
of the instruction. The magni-
tude of the shift must be in
the range 0 to 8. The n field
is a 16 bit negative integer
in 2's complement notation.

This operation is identical
to the operation SRLB apart
from the treatment of the
most significant bit of the
byte, bit 7. This bit is
unaltered during the shift
operation, and shifts into
the adjacent bit, bit 6.
Thus a signed operand has
its sign preserved during
the shifting operation.

Flags:

C: Loaded from the least
significant bit shifted
out of the register.

CRzZjspev AFFECTED Z: Set to | if result is zero.

Reset otherwise.

DAl HI UNAFFECTED S: Set if the most signifi-
cant bit of the resultant
destination is 1. Reset
otherwise.

P/V: Reset.

216




SHIFT 1ong word right
arithmetic

SRAL

SRAL Rd, n

R s.Ns |1 o

10011 Rd 110

*n is the number of places shifted.

PV

AFFECTED

oAl H UNAFFECTED

12 + 3n%

=

Operation

o

R — Ty

Description

The contents of the long

word destination register

are shifted right. The
destination is a general
purpose long word register
designated by the Rd field

of the instruction. The
number of places to be

shifted is determined from

the value of the n field of the
instruction. The magnitude of
the shift must be in the range
0 to 32. The n field is a 16
bit negative integer in 2's
complement notation.

This operation is identical
to the operation SRLL apart
from the treatment of the
most significant bit of the
long word, bit 31. This bit
is unaltered during the shift
operation, and shifts into the
adjacent bit, bit 30. Thus

a signed operand has its sign
preserved during the shifting
operation.

Flags:

C: Loaded from the least signi-
ficant bit shifted out of
the register.

Z: Set to 1 if result is @.
Reset otherwise.

S: Set if the most significant
bit of the resultant desti-
nation is 1. Reset otherwise.

P/V: Reset.
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SHIFT word logical right SRL

SRL Rd, n

R S,NS 101 10011 Rd 000 Il 13 + 3n* Operation

L S S

*n is the number of places shifted.

Description

The contents of the word
destination register are
shifted right.

The destination is a general
purpose word register desig-
nated by the Rd field of the
instruction. The number of
places to be shifted is
determined from the value of
the n field of the instruction.
The magnitude of the shift must
be in the range 0 to 16. The

n field is a 16 bit negative
integer in 2's complement
notation.

Flags:

C: Loaded from the least
significant bit shifted
out of the register.

o AFFECTED Z: Set to ) if result is zero.
UNAFFECTED Reset otherwise. )
4l DL S: Set if the most significant

bit of the resultant desti-
nation is 1. Reset otherwise.

P/V: Undefined.
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SHIFT

byte logical right

SRLB

SRLBI Rd, n

s,Nsh oo

10010

Rd 0001

*n is the number of places shifted.

AFFECTED

PV

DA

H] UNAFFECTED

13 + 3n*

Operation
o7 ___=*»0] [ ]

Description

The contents of the byte
destination register are
shifted right. The destina-
tion is a general purpose byte
register designated by the

Rd field of the instruction.
The number of places to be
shifted is determined from the
value of the n field of the
instruction. The magnitude of
the shift must be in the range
0 to 8. The n field is a 16 bit
negative integer in 2's comple-
ment notation.

Flags:

C: Loaded from the least
significant bit shifted
out of the register.

Z: Set to | if result is zero.
Reset otherwise.

S: Set if the most signifi-
cant bit of the resultant
destination is 1. Reset
otherwise.

P/V: Undefined.
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SRLL

SHIFT  long word logical right
(static)
SRLL Rd, n
R S,NSEO1 10011 Rd 010 1f 13+ 3n* Operation
" 0--).|3T — lbkf]
*n is the number of places shifted
I—)hs —> o—{c)

AFFECTED

=

PVJDA UNAFFECTED

Description

The contents of the long

word destination register

are shifted right. The
destination is a general
purpose register pair des-
ignated by the Rd field of

the instruction. The num-

ber of places to be shifted

is determined from the value

of the n field of the instruction.
The magnitude of the shift must
be in the range 0 to 32. The

n field is a 16 bit negative
integer in 2's complement
notation.

Flags:

loaded from the least signi-
ficant bit shifted out of
the register.

C:

Z: Set to 1 if result is zero.
Reset otherwise.

S: Set if the most significant
bit of the resultant desti-
nation is 1. Reset otherwise.

P/V: Undefined.
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SUBTRACT word from

suB

register
SUB Rd, src
R SNSE1 000001 1T Rs I Rd I b Operation
JN dst<0:15> «dst<0:15> - src<0:156>
SUB Rd, src
M S,Nspo 000001 10000 Rd 7
Description
OPERAND e ol
The source word operand contents
are subtracted from the contents
SUB Rd, src of the general purpose word
I register designated by the Rd
IR S,NSgO 00000 1 1] Rs#0 Rd 7 field of the instruction. The
result is loaded into the desti-
nation. The source operand is
SUB Rd, src obtained using the applicable
addressing mode. The original
DA NS 01000011 lO 000 Rd 9 contents of the destination
register are lost while those
ADDRESS of the source operand are
unaltered.
SUB Rd, src
DA sso fo1o0o0o0011foooo] e 10
OI SEGMENT OFFSET
SUB Rd, src
DA sto fo 12
SEGMENT
OFFSET
SUB Rd, src
X NS 0100001 1] Rs#0 Rd 0
ADDRESS
SUB Rd, src
X SSO 01000011 Rs#0 ] Rd 10
OI SEGMENT OFFSET
SUB Rd, src
X SLO Jo10000 1 II Rs#0 13
1 SEGMENT Flags:

OFFSET

PV AFFECTED

DAJ HJ UNAFFECTED

C: Reset on carry from most signi-
ficant bit of result. Set to
1 otherwise (i.e., borrow).

Z: Set to 1 if result is zero.
Reset otherwise.

S: Set to 1 if result is negative.
Reset otherwise.

P/V: Set to 1 on arithmetic overflow.

Reset otherwise.




SUBTRACT byte from

register

suBB

M

IR

S,NS L 0000010 | Rs I

S,NS

S,NS

NS

SSO

NS

SLO

SUBB Rd, src

Rd;;;]

SUBB Rd, src

00000010

OPERAND

SUBB Rd, src

00000010

Rs#0 Rd

SUBB Rd, src

01000010 I 0000 Rd

ADDRESS

SUBB Rd, src

0 1000010

0000 Rd

0 SEGMENT

OFFSET

SUBB Rd, src

SEGMENT

OFFSET

SUBB Rd, src

P 1000010 ] Rs#0 Rd
ADDRESS

SUBB Rd, src

01000010 } Rs#0 I Rd

0 I SEGMENT OFFSET

SUBB Rd, src

IO 1000010

1 SEGMENT

OFFSET

AFFECTED

UNAFFECTED

10

12

Operation

dst<0:7> «dst<0:7> =~ src<0:7>

Description

The source byte operand contents
are subtracted from the contents
of the general purpose byte
register designated by the Rd
field of the instruction. The
result is loaded into the desti-
nation. The source operand

is obtained using the applicable
addressing mode. The original
contents of the destination
register are lost and those

of the source operand are unaltered.

Flags:

C: Reset on carry from most signifi-
cant bit of result. Set to 1
otherwise (i.e., borrow).

Z: Set to 1 if result is zero.

Reset otherwise.

S: Set to 1 if result is negative.

Reset otherwise.

P/V: Set to 1 on arithmetic overflow.

Reset otherwise.

DA: Set to 1 always.

H: Reset on carry from most signi-
ficant bit of lower 4 bits of
result. Set otherwise (i.e.,
borrow) .
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SUBTRACT

long word from

reg

SUBL

ister

IM

IR

DA

DA

DA

><

S,NS

S,NS

NS

SSO

SLO

NS

SSO

SLO

SUBL Rd, src

ll 0010010 I Rs l Rd ]
SUBL Rd, src
00010010 IO 00 OI Rd
31 OPERAND 16
15 OPERAND 0
SUBL Rd, src
000100 10] Rs#0 Rd
SUBL Rd, src
01010010J0000O0] Rd

ADDRESS

SUBL Rd, src
01010010§0000] Rd
OI SEGMENT OFFSET
SUBL Rd, src

01010010jJ0000O

1 SEGMENT

OFFSET
SUBL Rd, src
0101001 0] Rs#0 Rd
ADDRESS
SUBL Rd, src
0101001 0f Rs#0 Rd
4 SEGMENT OFFSET

SUBL Rd, src

ol1o1o001o0

SEGMENT

OFFSET

AFFECTED

x

DA UNAFFECTED

Operation

dst<0:31> «dst<0:31>- src<0:31>

Description

The source long word operand
contents are subtracted from
the contents of the general
purpose register pair
designated by the Rd field
of the instruction. The
result is loaded into the
destination. The source
operand is obtained using
the applicable addressing
mode. The original contents
of the destination register
are lost while those of the
source operand are unaltered.

Flags:

C: Reset on carry from most
significant bit of result.
Set to 1 otherwise (i.e.,
borrow) .

Z: Set to 1 if result is @.
Reset otherwise.

S: Set to 1 if result is nega-
tive. Reset otherwise.

P/V: Set to | on arithmetic over-

flow. Reset otherwise.
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TEST condition codes and TCC

set a bit in word

TCC Rd, CC

R $,NS ll 0101111 I Rd | cc ] 5 Operation

dst<@>-+ 1 if condition is met.

Description

The contents of the flags

are compared with those
specified by the CC field

of the instruction. If the
comparison is successful, the
least significant bit of the
destination word is set to 1.
Otherwise this bit is unaffected.
Remaining bits of the desti-
nation are not altered.

AFFECTED Flags are not affected.

¢ |z}s |piv]oaln UNAFFECTED
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TEST condition codes, TCCB

and set a bit in byte'

TCCB Rd, CC

R S,NS llAO 101110 I Rd l cc J 5 Operation

Dst <@> « 1 if condition is met.

Description

The contents of the flags are
compared with those specified
by the CC field of the instruc-
tion. If the comparison Is
successful, the least signi-
ficant bit of the destination
byte Is set to 1. Otherwise,
unaffected. Remaining bits of
the destination are not altered.

AFFECTED
¢ |z s fpyloaf u] unaFFeCTED

Flags are not affected.

225




TEST  word TEST
TEST dst
R S NS 1000110 ll Rd 0100 7 Operation
dst<0:15> « dst<0:15> vV @
TEST dst
IR SNS 00001101| Rd IOIOO 8
TEST dst Description
The contents of the destination
DA NS 01001101§0000§0100 1 word operand are tested to set
ADDRESS the appropriate flags. Testing
is done by performing a logical
OR operation between destination
word and zero. The destination
TEST dst is determined by the applicable
DA addressing mode and the con-
sso jotlootrt1oi1joooojoroo 12 tents of the destination are
not altered.
0 SEGMENT OFFSET
DA SLO 01001101 14
1 SEGMENT
OFFSET
TEST dst
X NS 01001101fRiz0 o100 12
ADDRESS
TEST dst
X $SO o100 110 1] Rd#0 |01oo 12
0 SEGMENT OFFSET
TEST dst
X sto for1oo011001 15

1 SEGMENT

OFFSET

AFFECTED

UNAFFECTED

Flags;

2: Set to | if result is zero.
Reset otherwise.

S: Set to 1 if result is negative.
Reset otherwise.
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TEST byte TESTB

TESTB dst
10001100 I Rd IO 100 7
R S,NS Operation
TESTB dst dst<0:7> «dst<0:7> V @
IR S,NS 00001100| Rd 10100 8
TESTB dst Description
The contents of the destination
DA NS 01001100j0000f0100 n byte operand destination are
tested to set the appropriate
ADDRESS flags. Testing is done by
performing a logical OR operation
between destination byte and
TESTB dst zero. The destination is
DA determined by the applicable
550 0100110 0000j0 100 12 addressing mode and the con-
tents of the destination are
0 SEGMENT OFFSET not altered.
TESTB dst
DA Lo fo1oo01100 foooolfor 14
1 SEGMENT
OFFSET
TESTB dst
X NS b 1001100 | Rivo JO0 100 12
ADDRE SS
TESTB dst
X SO b 1001100 | Rd#0 |0100 12
1 SEGMENT OFFSET
TESTB dst
X SLo pi1ooil100 15
i SEGMENT
OFFSET
Flags:
Z: Set to 1 if operand is zero.
Reset otherwise.
z1s ird AFFECTED S: Set to 1 if operand is nega-
tive. Reset otherwise.
¢ DAY HL UNAFFECTED P/V: Set to 1 if parity of operand

is even. Reset otherwise.
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TEST 1ong word TESTL
TESTL dst
R . NS 10011100' Rd looool 13 Operation
dst<0:31> «dst<0:31> Vv ¢
TESTL dst
IR $.NS 00011100[ Rd loooo 13
TESTL dst Description
DA NS o1o011100looooloooo 16 The contents of the long word
destination are tested to
ADDRESS set appropriate flags.
Testing is done by performing
a logical OR operation
TESTL dst between destination and zero.
The destination is determined
by the applicable addressin
0101110000000 000O0 17 4 pplic 9
DA $S0 mode and the contents of the
0 SEGMENT OFFSET destination are not altered.
DA SLO 19
OFFSET
TESTL dst
X NS 01011100 rRd#0 oo oo 17
ADDRESS
TESTL dst
X 0 bioi111o0o0 Rd;éoloooo 17
0 SEGMENT OFFSET
TESTL dst
v
A SO bi1o11100 20
1 SEGMENT
OFFSET
Flags:
Z: Set to 1 if result iszero.
Reset otherwise.
S: Set to | if result is negative.
Reset otherwise.
Zy S AFFECTED
C PV DAR H UNAFFECTED
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TRANSLATE byte, autodecrement

TRDB

TRDB dst, src, Rc

IR s,Ns 1o

clzfs 1 Jor

1000 Rd loo0o0
000 olﬁ Rc Rs 0000
!pv AFFECTED
H| UNAFFECTED

25

Operation

Description

The general purpose register
(register pair in Amz8001)
designated by the Rs field of
the instruction contains the
starting address of a byte
table.

The general purpose register
(register pair in AmZ8001)
designated by the Rd field of
the instruction contains the
address of a byte string to be
translated.

The general purpose register
designated by the Rc field of

the instruction contains the
length (in bytes) of the

string remaining to be translated.

A byte is read from the address
specified by the Rd register.
This byte is used as a table
index and is added to the
starting address of the table.
The translated byte is read

from this address, and is

loaded into the address specified
by the Rd register.

The address specified by the Rd
register is decremented by 1 to
point to the next byte of the
string. The contents of the
register designated by the Rc
field of the instruction are
decremented by 1, to indicate the
remaining length of the string

to be translated. This completes
one iteration.

This instruction terminates after
1 iteration. It is a special
case of the instruction TRDRB.

Flags:

Z: Undefined.
P/V: Set to 1 if result of
decrementing Rc is zero.
Reset otherwise.
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TRANSLATE byte ,

autodecrement

and repeat.

TRDRB

IR S, NS

TRDRB dst, src, Rc

111000

Rd 1100

0 (_)IL Rc

0 0 c Rs 0000

*n is the number of iterations
PV AFFECTED

Cyp 2z s DAj Hj UNAFFECTED

Operation

Descgription

The general purpose register
(register pair in AmZ8001)
designated by the Rs field of
the instruction contains the
starting address of a byte
table.

The general purpose register
(register pair in AmZ8001)
designated by the Rd field
of the instruction contains
the address of a byte string
to be translated.

The general purpose register
designated by the Rc field
of the instruction contains
the length (in bytes) of the
string remaining to be
translated.

A byte is read from the address
specified by the Rd register.
This byte is used as a table
index and is added to the
starting address of the table.
The translated byte is read
from this address and is loaded
into the address specified by
the Rd register.

The address specified by the

Rd register is decremented by

1 to point to the next byte

of the string. The contents

of the register designated by
the Rc field of the instruction
are decremented by 1, to indi-
cate the remaining length of
the string to be translated.
This completes one iteration.

The instruction repeats until
the contents of the Rc register
reach zero, indicating that

the string has been exhausted.
This instruction is inter-
ruptible at the end of each
iteration.

Z: Undefined.
P/V: Set to 1.
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TRANSLATE

byte,

autoincrement

TRIB

IR

TRIB dst, src, Rc

1011 1000) Rd 000 J

000 J: Rc Rs 000
Ipy AFFECTED

cyz %[ DA] H] UNAFFECTED

25

Cperation

Description

The general purpose register
(register pair in AmZ8001)
designated by the Rs field
of the instruction contains
the starting address of a
byte table.

The general purpose register
(register pair in AmZ8001)
designated by the Rd field of
the instruction contains the
address of a byte string to
be translated.

The general purpose register
designated by the Rc field of
the instruction contains the
length (in bytes) of the string
remaining to be translated.

A byte is read from the address
specified by the Rd register.
This byte is used as a table
index and is added to the
starting address of the table.
The translated byte is read

from this address, and is

loaded into the address specified
by the Rd register.

The address specified by the

Rd register is incremented by

1 to point to the next byte of
the string. The contents of the
register designated by the Rc
field of the instruction are
decremented by 1, to indicate
the remaining length of the
string to be translated. This
completes one iteration.

This instruction terminates after
1 iteration. It is a special
case of the instruction TRIRB.

Flags:

Z: Undefined.
P/V: Set to 1 if result of
decrementing Rc is zero.
Reset otherwise.
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TRANSLATE byte string, TRIRB

autoincrement
and repeat

TRIRB dst, src, Rc

IR s,Ns J101 11000 ] R Jo 1 oo} 11+ 1kn* Operation

000 0! Rc Rs 0000

*n is the number of iterations.

Description

The general purpose register
(register pair in Amz8001)
designated by the Rs field of
the instruction contains the
starting address of a byte table.

The general purpose register
(register pair in Amz8001)
designated by the Rd field of
the instruction contains the
address of a byte string to
be translated.

The general purpose register
designated by the Rc field of
the instruction contains the
length (in bytes) of the string
remaining to be translated.

A byte is read from the address
specified by the Rd register.
This byte is used as a table
index and is added to the
starting address of the table.
The translated byte is read
from this address, and is
loaded into the address spe-
cified by the Rd register.

The address specified by the Rd
register is incremented by 1

to point to the next byte of

the string. The contents of

the register designated by the
Rc field of the instruction

are decremented by 1, to indi-
cate the remaining length of the
string to be translated. This
completes one iteration.

The instruction repeats until
the contents of the Rc register

reach zero, indicating that the

PV AFFECTED string has been exhausted. This

¢ 2l s oAl 1 UNAFFECTED instruction is |?terru?tible at
1 the end of each iteration.

Flags:

Z: Undefined.
P/V: Set to 1.
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TRANSLATE AND TEST byte,

autodecrement

TRTDB

IR

TRTDB, dst, src, Rc

10111000 Rdjr o1 o
o 0 0 0[ Rc Rs Joooo
z] kv AFFECTED
c s| ba]n] unarrecTed

Operation

Description

The general purpose register
(register pair in Amz8001)
designated by the Rs field of

the instruction contains the
starting address of a byte table.

The general purpose register
(register pair in Amz8001)
designated by the Rd field of
the instruction contains the
address of a byte string to be
translated and tested.

The general purpose register
designated by the Rc field of
the instruction contains the
length (in bytes) of the string
remaining to be translated

and tested.

A byte is read from the address
specified by the Rd register.
This byte is used as a table
index and is added to the
starting address of the table.
The translated byte is read
from this address and is loaded
into the general purpose byte
register R@ for testing.

The address specified by the

Rd register is decremented by 1
to point to the next byte of the
string. The contents of the
register designated by the Rc
field of the instruction are
decremented by 1, to indicate
the remaining length of the
string to be translated and
tested. This completes one
iteration.

This instruction terminates after
1 iteration. It is a special
case of the instruction TRTDRB.

Flags:

Z: Set to 1 if the translated
byte is zero. Reset otherwise.

P/V: Set to 1 if result of

decrementing Rc is zero.
Reset otherwise.
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TRANSLATE AND TEST byte, TRTDRB'

autodecrement and repeat.

TRTDRB, dst, src, Rc

IR s,Nsfitor11000 R& B 1 1o
ooool Rc Rs b 110
*n is the number of
iterations.
Z PV AFFECTED
C S DA UNAFFECTED

11 + 1bn* Operation

Description

The general purpose register
(register pair in AmZ8001) de-
signated by the Rs field of the
instruction contains the starting
address of a byte table.

The general purpose register
(register pair in Amz8001) de-
signated by the Rd field of the
instruction contains the
address of a byte string to be
translated and tested.

The general purpose register
designated by the Rc field of
the instruction contains the
length (in bytes) of the string
remaining to be translated and
tested.

A byte is read from the address
specified by the Rd register.
This byte is used as a table
index and is added to the
starting address of the table.
The translated byte is read
from this address and is loaded
into the general purpose byte
register R# for testing.

The address specified by the Rd
register is decremented by | to
point to the next byte of the
string. The contents of the
register designated by the Rc
field of the instruction are
decremented by 1, to indicate

the remaining length of the

string to be translated and tested.
This completes one iteration.

The instruction repeats until the
value loaded ‘into the R@ register
is non zero or wuntil the
contents of the Rc register reach
zero, indicating that the string
has been exhausted. This instruc-
tion is interruptible at the end
of each iteration.

Flags:

Z: Set to | if the translated
byte is zero. Reset otherwise.
P/V: Set to 1 if result of
decrementing Rc is zero.
Reset otherwise.
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TRANSLATE AND TEST byte,

TRTIB

autoincrement

IR

TRTIB dst, src, Rc

10111000 Rd 001 0
000 I Rc Rs 0000
z PV AFFECTED
c S PA| H] UNAFFECTED

25

Operation

Description

The general purpose register
(register pair in Amz8001)
designated by the Rs field of
the instruction contains the
starting address of a byte
table.

The general purpose register
(register pair in AmZ8001)
designated by the Rd field of
the instruction contains the
address of a byte string to be
translated and tested. The
general purpose register de-
signated by the Rc field of
the instruction contains the
length (in bytes) of the string
remaining to be translated and
tested.

A byte is read from the address
specified by the Rd register.
This byte is used as a table
index and is added to the
starting address of the table.
The translated byte is read
from this address, and is
loaded into the general purpose
byte register R@ for testing.

The address specified by the

Rd register is incremented

by 1 to point to the next byte
of the string. The contents of
the register designated by

the Rc field of the instruction
are decremented by .1, to indi-
cate the remaining Tength of
the string to be translated and
tested. This completes one
iteration.

This instruction terminates

after 1 lteration. It is a

special case of the instruc-
tion TRTIRB.

Flags:

Z: Set to 1 if the translated
byte is zero. Reset
otherwise.

P/V: Set to 1 if result of

decrementing Rc is zero.
Reset otherwise.
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TRANSLATE AND TEST byte

string, autoincrement, and repeat

TRTIRB

TRTIRB dst, src

, Re,

IR SNS P OoO1T11.000

Rd o1 10

000 [Aikc

Rs 111 d

%,

*n is the numbe

iterations.

r of tranclate

AFFECTED

1 uNaFFzcTED

Operation

11 + 1hn*

Description

The general purpose register
(register pair in Amz8001) de-
signated by the Rs field of

the instruction contains the
starting address of a byte table.

The general purpose register
(register pair in Amz8001)
designated by the Rd field of
the instruction contains the
address of a byte string to be
translated and tested.

The general purpose register
designated by the Rc field of
the instruction contains the
length (in bytes) of the string
remaining to be translated

and tested.

A byte is read from the address
specified by the Rd register.
This byte is used as a table
index and is added to the
starting address of the table.
The translated byte is read
from this address, and is
loaded into the general purpose
byte registerRf for testing.

The address specified by the

Rd field is incremented by 1

to point to the next byte of

the string. The contents of the
register designated by the Rc
field of the instruction are
decremented by 1, to indicate

the remaining length of <he

string to be translated and tested.
This completes one iteration.

The instruction repeats until
the value loaded into the R#A
régister is non zero, or until
the contents of the Rc register
reach zero, indicating that the
string has been exhausted. This
instruction is interruptible at
the end of each iteration.

Flags:

Z: Set to 1 if the table entry
is zero. Reset otherwise.

P/V: Set to 1 if result of

decrementing Rc is zero.
Reset otherwise.
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TEST  word and set TSET
TSET dst
R S,NS 100011001 I Rd 011 0 7 Operation
If dst<0:15> + is negative
TSET dst then S Flag « 1
IR s,Ns Joo 001101 | Rd Io 1 IAQI 1 otherwise S flag <« 0
dst<0:15> « FFFF
TSET dst Description
DA NS for1oot1i1o01Joooofo1 10 14 The most significant (sign)
bit of the destination word
ADDRESS is loaded into the S flag.
The contents of the desti-
nation are then set to all
TSET dst 1's. The destination is
I determined by the applicable
DA ssO flor1oo1101fJoooofor110 15 addressing mode.
0 SEGMENT OFFSET
TSET dst
DA sLo for1oot1 101 Jjoooojor 10 17
1 SEGMENT
OFFSET
TSET dst
X NS for1oo1101 JRd#0 JOo1 10 15
ADDRESS
TSET dst
X ss0 o1 o001 101 | Rdto |o 110 15
0 SEGMENT OFFSET
TSET dst
X sto [oroo1 101 18
1 SEGMENT
OFFSET
Flags:
s AFFECTED
clz PVIDA R H UNAFFECTED S: Set to 1 if the most signi-
ficant bit of the destination

is 1. Reset otherwise.
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| TSETa

TEST byte and set
TSETB dst
R SNS J1 0001100 Rd Io 11 ol 7 Operation
| f dst<0:7> is negative
ISETB dot then S Flag < |
IR S,NS J00 001100 I Rd lO 1 1 0] 11 otherwise <« 0
dst<0:7> «-FF
TSETB dst Description
DA NS 01001100f0000f0 1 1 0 14 The most significant (sign)
bit of the destination byte
ADDRESS is loaded into the S flag.
The contents of the desti-
nation are then set to all
TSETB dst 1's. The destination is
determined by the applicable
DA sso [o1oo01 100000040110 15 addressing mode.
0 SEGMENT OFFSET
TSETB dst
DA S0 fo 1001100 17
| SEGMENT
OFFSET
TSETB dst
X NS 01001100 Rd#0 O 1 1 O 15
ADDRESS
TSETB dst
X SSO 01001100 Rd#0 |0 1 10 15
0 SEGMENT OFFSET
TSETB dst
\/
A sto joroo1 100 18

1 SEGMENT

OFFSET

AFFECTED

C |z PV JDA

u | uNaFrFeCTED

Flags:

S: Set to | if the most signifi-
cant bit of the destination
is 1. Reset otherwise.
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EXCLUSIVE OR word with XOR

egister.
Operation
XOR Rd, src dst <0:15> « src <0:15>@dst<0:15>
R S,NS 10001001| Rs IRd I 4 Description
XOR Rd. src A logical EXCLUSIVE OR operation
? is performed between correspon-
I ding bits of the source and
M S,Ns JOOO0O0O 1001 J00O0OF Rd 7 destination words. The source
operand is obtained by the
OPERAND appropriate addressing mode,
and the destination operand is
XOR Rd, src always a general purpose word
register designated by the Rd
field of the instruction. The
IR S,NS 0000100 1 Rs#0 Rd 7 16-bit result is loaded into
the destination, whose original
contents are lost. The contents
XOR Rd, src of the source are not altered.
DA ns forooroorfoooo] rd 10
ADDRESS
XOR Rd, src
DA $50 l01001001 0000} Rd "
[;] SEGMENT OFFSET
XOR Rd, src
DA sLo 13
OFFSET
XOR Rd, src
X NS IB 1001001 Rs#0 Rd 1"
ADDRESS
XOR Rd, src
X sso fotoo100 1 | Rs#O [ Rd n
(o] SEGMENT OFFSET
XOR Rd, src
X sto proot1oo 14

SEGMENT

OFFSET

' B Y AFFECTED

C PVIDARH | unaAFFECTED

Flags:

2: Set to 1 if result is zero.
Reset otherwise.

S: Set to 1 if result is negative.
Reset otherwise.
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EXCLUSIVE OR

byte with
register.

XORB

R S,NS
IM S,Ns
IR S,NS
DA NS
DA $50
DA SLO
X NS
X $S0
X SLO

XORB Rd, src

10001000

| Rs | Rd

J

XORB Rd, src

00001000

OPERAND

XORB Rd, src

00001000

Rs#0 Rd

XORB Rd, src

01001000 IO 000 Rd

ADDRESS

XORB Rd, src

ol1oo1000foooo] Rrd
ol SEGMENT OFFSET
XORB Rd, src

01001000

0000

ll SEGMENT

OFFSET

XORB Rd, src

01001000f Rs#0 Rd
ADDRESS

XORB Rd, src

01001000f Rs#0 l Rd

4 SEGMENT OFFSET

XORB Rd, src

01001000

SEGMENT

AFFECTED

H1 uNAFFECTED

10

12

Operation

dst<0:7> +src<0:7>@dst<0:7>

Description

A logical EXCLUSIVE OR operation
is performed between corresponding
bits of the source and destination
bytes. The source operand is
obtained by the appropriate
addressing mode, and thc desti-
nation operand is always a

general purpose byte register
designated by the Rd field of

the instruction. The 8-bit

result is loaded into the
destination, whose original
contents are lost. The contents
of the source are not altered.

Flags:

Z: Set to | if result iszero.
Reset otherwise.

S: Set to 1 if result is negative.

Reset otherwise.

Set to | if parity of result

is even. Reset otherwise.

P/V:
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INSTRUCTIONS ARRANGED BY MNEMONIC

MNEMONIC OPERANDS NAME ADDRESSING MODES PAGE
FOR THE GROUP FOR THE GROUP
ADC Rd .Rs ADD words with carry R 48
ADCB ADD bytes with carry LT]
ADD Rd,src ADD word to register R, IR,DA,X,IM 50
ADDB ADD byte to register 51
ADDL ADD long word to register 52
AND Rd,src AND word with register R, IR,DA,X,IM 53
ANDB AND byte with register 54
BIT dst,Rs BIT test in a word (dynamic R 55
BITB BIT test in a byte (dynamic) 57
BIT BIT test in a word (static) R, IR,DA,X 56
BITB dst BIT test in a byte (static) 58
CALL dst CALL subroutine IR,DA,X 59
CALR d CALL subroutine relative RA 60
CLR dst CLEAR word R, IR,DA,X 61
CLRB CLEAR byte 62
CLRL CLEAR long word 63
COM dst COMPLEMENT word R, IR,DA,X 64
COoMB COMPLEMENT byte 65
COMFLG COMPLEMENT flags 66
cP Rd,src COMPARE register with word R,IM,IR,DA,X 67
CPB COMPARE register with byte 68
cPL COMPARE register with long word 79
cP IM,dst COMPARE immediate word with IR, DA,X 75
memory
CcPB . COMPARE immediate byte with 76
memory
CPD dst,src,Rc COMPARE register to memory word, IR 69
autodecrement
CPDB COMPARE register to memory byte, IR 70
autodecrement
CPDR dst,src,Rc,CC  COMPARE register to memory word, IR 71
autodecrement and repeat
CPDRB COMPARE register to memory byte, 72
autodecrement and repeat
CPI dst,src,Rc COMPARE register to memory word, IR 73
autoincrement
CPIB COMPARE register to memory byte, IR 74

autoincrement
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INSTRUCTIONS ARRANGED BY MNEMONIC

MNEMONIC OPERANDS NAME ADDRESS ING MODES PAGE
FOR THE GROUP FOR THE GROUP

CPIR dst,src,Rc,CC COMPARE register to memory word, IR 77
autoincrement and repeat

CPIRB COMPARE register to memory byte IR 78
autoincrement and repeat

CPSD dst,src,Rc COMPARE word stings in memory, IR 80
autodecrement

CPSDB COMPARE byte strings in memory, IR 81
autodecrement

CPSDR dst,src,Rc,CC COMPARE word strings in memory, IR 82
autodecrement and repeat

CPSDRB COMPARE byte strings in memory, IR 83
autodecrement and repeat

CPSI dst,src,Rc COMPARE byte strings in memory, IR 84
autoincrement

CPSIB COMPARE byte strings in memory, IR 85
autoincrement

CPSIR dst,src,Rc,CC COMPARE word strings in memory, IR 86
autoincrement and repeat

CPSIRB COMPARE byte strings in memory, 87
autoincrement and repeat

DAB Rd DECIMAL adjust byte R 88

DEC dst,N DECREMENT word R, IR,DA,X 90

DECB DECREMENT byte 91

DI - DISABLE Interrupt - 92

DIV dst,src DIVIDE register pair by source word R,IM,IR,DA,X 93

DIVL DIVIDE register quadruple by source 94
long word

DJNZ Rc,d DECREMENT word register & jump on RA 95
non-zero

DBJNZ DECREMENT byte register & jump on RA 89
non-zero

El - ENABLE Interrupt 96

EX Rd,src EXCHANGE source word with R,IR,DA,X 97
destination word

EXB EXCHANGE source byte with 98
destination byte

EXTS Rd EXTEND sign of word R 99

EXTSB EXTEND sign of byte 100

EXTSL EXTEND sign of long word 101

HALT - HALT 102
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INSTRUCT IONS ARRANGED BY MNEMONIC

MNEMONIC OPERANDS NAME ADDRESSING MODES PAGE
FOR THE GROUP FOR THE GROUP

IN Rd,src INPUT word to register from IR,DA 103
1/0 port

INB INPUT byte to register from 104
1/0 port

INC dst,N INCREMENT word R,IR,DA,X 105

INCB INCREMENT byte 106

IND dst,stc,Rc INPUT word from 1/0 port to IR 107
memory, autodecrement

INDB INPUT byte from 1/0 port to 108
memory, autodecrement

INDR dst,src,Rc INPUT word from 1/0 port to IR 109
memory, autodecrement and repeat

INDRB INPUT byte from 1/0 port to IR 110
memory, autodecrement and repeat

INI dst,src,Rc INPUT word from 1/0 port to IR 11
memory, autoincrement

INIB INPUT byte from 1/0 port to IR 112
memory, autoincrement

INIR dst,src,Rc INPUT word from 1/0 port to IR 113
memory, autoincrement and repeat

INIRB Rc INPUT byte from 1/0 port to IR 114
memory, autoincrement and repeat

IRET - RETURN from interrupt - 115

JP CC,dst JUMP conditional IR,DA,X 116

JR cc,d JUMP conditional relative RA 117

LD/LDR dst,Rs LOAD word register into memory IR,DA,X,RA 118

LDB/LDRB LOAD byte register into memory ,BA,BX 123

LDL/LDRL LOADlong word register to memory 138

LD/LDR Src,Rd LOAD word into register R, IM,IR 119

LDB/LDRB LOAD byte into register DA,X,RA 124

LDL/LDRL LOAD long word into register BA,BX 139

LD Rd,IM LOAD immediate word into memory IR,DA,X 120

LDB LOAD immediate byte into memory 125

LDL LOAD immediate long word into memory 140

LDB/LDK dst;IM LOAD constant into register R,IM 121

LDA/LDAR  Rd,d LOAD address to register RA,BA,BX,DA,X 122
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INSTRUCTIONS ARRANGED BY MNEMONIC

MNEMONIC OPERANDS NAME ADDRESS ING MODES PAGE
FOR THE GROUP FOR THE GROUP

LDCTL Rd,CW LOAD control word into a register R 126

LDCTL Rs,CW LOAD control word from register R 127

LDCTLB Rd LOAD flag byte into register R 128

LDCTLB Rs LOAD flag byte from register R 129

LDD dst,src LOAD memory word to memory, IR 130
autodecrement

LDDB Rc LOAD memory byte to memory, 131
autodecrement

LDDR dst,src,Rc LOAD memory word to memory, IR 132
autodecrement and repeat

LDDRB LOAD memory byte to memory, 133
autodecrement and repeat

LDI dst,src ,Rc LOAD memory word to memory, IR 134
autoincrement

LDiIB Re LOAD memory byte to memory, 135
autoincrement

LDIR dst,src LOAD memory word to memory, IR 136
autoincrement and repeat

LDIRB LOAD memory byte to memory, 137
autoincrement and repeat

LDM Rd,src,N LOAD multiple registers from IR,DA,X 142
memory

LDM LOAD multiple registers into 141
memory

LDPS src LOAD program status IR,DA,X 143

MBIT - MULTI-MICRO test - 144

MREQ - MULTI-MICRO request - 145

MRES - MULTI-MICRO reset - 146

MSET - MULTI-MICRO set - 147

MULT Rd,src MULTIPLY register with word R,IM,IR,DA 148

MULTL MULTIPLY register with long word X 149

NEG dst NEGATE word R, IR DA,X 150

NEGB NEGATE byte 151

NOP - NO Operation - 152
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INSTRUCTIONS ARRANGED BY MNEMONIC

MNEMONIC OPERANDS NAME ADDRESS ING MODES PAGE
FOR THE GROUP FOR THE GROUP
OR Rd,src OR word with register R, IM,IR,DA,X 153
ORB OR byte with register 154
OTDR dst,src,Rc OUTPUT word from memory to IR 155
1/0 port, autodecrement and
repeat
OTDRB OUTPUT byte from memory to 156
1/0 port, autodecrement and
repeat
OTIR dst,src,Rc OUTPUT word to 1/0 port from IR 157
memory, autoincrement and
repeat
OTIRB dst,src,Rc OUTPUT byte to 1/0 port from 158
memory, autoincrement and
repeat
ouT Rs ,dst OUTPUT word to 1/0 port from IR,DA 159
register
ouTB OUTPUT byte to 1/0 port from 160
register
ouTD dst,src,Rc OUTPUT word to 1/0 port from IR 161
memory, autodecrement
OUTDB dst,src,Rc OUTPUT byte to 1/0 port from 162
memory, autodecrement
ouTI dst,src Re OUTPUT word to 1/0 port from IR 163
memory, autoincrement
OUTIB dst,src,Rc OUTPUT byte to 1/0 port from 164
memory, autoincrement
PoP dst src POP word R IR,DA X 165
POPL POP long word 166
PUSH dst,src PUSH word R,IM,IR,DA,X 167
PUSHL PUSH long word 168
RES dst,b RESET bit in word (static) R,IR,DA ° 169
RESB RESET bit in byte (static) X 171
RES dst,Rs RESET bit in word (dynamic) R 170
RESB RESET bit in byte (dynamic) 172
RESFLG - RESET flags - 173
RET cc RETURN conditional - 174
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INSTRUCTIONS ARRANGED BY

MNEMONIC

MNEMONIC OPERANDS NAME ADDRESSING MODES PAGE
FOR THE GROUP FOR_THE GROUP
RL Rd,n ROTATE word left R 175
RLB ROTATE byte left 176
RLC Rd,n ROTATE word left through carry R 177
RLCB ROTATE byte left through carry 178
RLDB Rs,Rd ROTATE digit left, byte R 179
RRDB ROTATE digit right, byte 184
RR Rd,n ROTATE word right R 180
RRB ROTATE BYTE right 181
RRC Rd,n ROTATE word right through carry R 182
RRCB ROTATE byte right through carry 183
SBC Rs, Rd SUBTRACT word with carry R 185
SBCB SUBTRACT byte with carry 186
SC N SYSTEM call - 187
SDA SHIFT word arithmetic (dynamic) 138
SDAB SHIFT byte arithmetic (dynamic) 189
SDAL SHIFT long word arithmetic (dynamic) 190
SDL dst,Rs SHIFT word logical (dynamic) R 191
SDLB SHIFT byte logical (dynamic) 192
SDLL SHIFT long word logical (dynamic) 193
SET dst,b SET bit in word (static) R,IR,DA,X 194
SETB SET bit in byte (static) 196
SET dst,Rs SET bit in word (dynamic) R 195
SETB SET bit in byte (dynamic) 197
SETFLG - SET flags = 198
SINB Rd,src SPECIAL input byte to register from DA 199
1/0 port
SINDB dst src, Rc SPECIAL input byte from 1/0 port to IR 200
memory, autodecrement
SINDRB dst,src,Rc SPECIAL input byte from 1/0 port to IR 201
memory, autodecrement and repeat
SINIB dst,src,Rc SPECIAL input byte from 1/0 port to IR 202
memory, autoincrement
SINIRB dst,src Rc SPECIAL input byte from 1/0 port to IR 203

memory,

autoincrement and repeat
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INSTRUCTIONS ARRANGED BY MNEMONIC

MNEMONIC OPERANDS NAME ADDRESSING MODES PAGE
FOR THE GROUP FOR THE GROUP
SLA Rd,n SHIFT word arithmetic left (static) R 204
SLAB SHIFT byte arithmetic left (static) 205
SLAL SHIFT long word arithmentic left (static) 206
SLL Rd,n SHIFT word logical left R 207
SLLB SHIFT byte logical left 208
SLLL SHIGT long word logical left 209
SRA Rd,n SHIFT word arithmetic right (static) R 215
SRAB SHIFT byte arithmetic right (static) 216
SRAL SHIFT long word right arithmetic (static) 217
SRL Rd,n SHIFT word logical right (static) R 218
SRLB SHIFT byte logical right (static) 219
SRLL SHIFT long word logical right (static) 220
SOTDRB dst,src,Rc SPECIAL output byte from memory to 1/0 IR 210
port, autodecrement and repeat
SOTIRB dst,src,Rc SPECIAL output byte to 1/0 port, IR 211
autoincrement and repeat
SouTB dst,Rs SPECIAL output byte from register
to 1/0 port DA 212
SOUTDB dst,src,Rc SPECIAL output byte from memory to IR 213
1/0 port, autodecrement
SOUTIB dst,src,Rc SPECIAL output byte from memory to
1/0 port, auteoincrement IR 214
SUB Rd,src SUBTRACT word from register R, IM, IR 221
SUBB SUBTRACT byte from register DA,X 222
SUBL SUBTRACT long word from register 223
TCC Rd,CC TEST condition codes and set bit R 224
in word
TCCB TEST condition codes and set bit 225
in byte
TEST dst TEST word R, IR,DA,X 226
TESTB TEST byte 227
TESTL TEST long word 228
TRDB dst,src,Rc TRANSLATE byte, autodecrement IR 229
TRDRB dst,src,Rc TRANSLATE bute, autodecrement 230
and repeat
TRIB dst,src,Rc TRANSLATE byte,autoincrement IR 231
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INSTRUCTIONS ARRANGED BY MNEMONIC

MNEMONIC OPERANDS NAME ADDRESSING MODES PAGE
FOR THE GROUP FOR THE GROUP

TRIRB dst,src,Rc TRANSLATE byte  autoincrement IR 232
and repeat

TRTDB dst,src,Rc TRANSLATEE& TEST byte,autodecrement IR 233

TRTDRB dst,src,Rc TRANSLATE & TEST byte, autodecrement 234
and repeat

TRTIB dst,src,Rc TRANSLATE & TEST byte, autoincrement IR 235

TRTIRB dst,src,Rc TRANSLATE & TEST byte, autoincrement 236
and repeat

TSET dst TEST word and set R, IR,DA,X 237

TSETB dst TEST byte and set 238

XOR Rd,src EXCLUSIVE OR word with register R, IM,DA,X, IR 239

XORB EXCLUSIVE OR byte with register 240
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Oct. 1979

ERRATA SHEET - AMZ8001/2 PROCESSOR INSTRUCTION SET ‘

This list is to correct known errors in the first edition of the AmZ8001/2
Instruction Book (Ampub-086, no Rev Letter). These errors are corrected
in the second edition (Ampub-086, Rev A).

Page 7

Page 10

Page 11

Page 12

Page 15

Page 28

Page 37

Page 39
Page 50

Page 51

Page 54

Page 64
Page 65

Page 68

Page 76
Page 76

Page 76

NOTE :

Next to last sentence: "'"AMZE002 PC will be automatically
loaded from memory address 4 upon reset,

Figure 5: bit 13 of FCW should be zero, not SE.
Figure 6: bit 13 of FCW should be zero, not SE.
bit 14 of FCW should S/N, not N/S.

last para.line 1,"The S/N bit - - - - - - - "

delete all 3rd para. ''The stop enable - - - - - - - "
3rd para last line " - - - _ _ loaded from location 2."

2nd sentence: ''When the CPU is reset for initialization this
bit is set to "0", ie. refresh is disabled."

Figure 22A. 3rd box down should read '‘PC OFFSET"

First para. last sentence: ''For example, in Amz8001, four
locations are used for segmentation
error, four locations for system
call trap and so on "

Figure 29. Area labeled "'SEGMENT TRAP'' should read ""UNUSED"'.

P/V flag: "Set to 1 on arithmetic overflow. Reset otherwise.

ADDB, IM: Operand should be repeated in lower half of immediate
word.

P/V flag: Set to I on arithmetic overflow. Reset otherwise.

ANDB, IM: Operand should be repeated in lower half of immediate
word.

COM dst, (Register Mode) Execute cycles should read 7.
As per page 64,

CPB, IM: Operand should be repeated in lower half of immediate
word.

Mnemonic should read CPB. (Also change mnemonic above each box.)
CPB, DA, SLO: bit 15 of segment word should be a "i'.

CPB, all modes Byte operand should be repeated in lower half of
immediate word.

PLEASE DISCARD ALL PREVIOUSLY PUBLISHED ERRATA SHEETS.



Page

Page

125

125

125
130
131
132
133
134
135
136
137

138
140

141
146

147

CPIRB: 8 bit opcode should read ''10111010"
DBJUNZ: Operation, 2nd line: "If Rc<0:7> # 0"
DI: Execution time should be 7 clock cycles
El; As per Page 92.

EXB, DA, SSO: bit 15 of address should be 0.

LD, DA, X: Format of instruction should be op code fol lowed
by address followed by immediate operand.

Delete line L4 of operation:

description "The immediate value in the instruction
should read: field, IM, is loaded into the lease significant
bits of the destination. In the case of LDK, the

destination is a general purpose word register
designated by the Rd field of the instruction,

and for LDB the destination is a byte register.
Following LDK, the remaining bits of the destination
register are cleared."

LDB, DA, X Format of instruction should be opcode followed by
address followed by immediate operand.

LDB, all modes: Byte operand should be repeated in both halves of
immediate word.

LDB, DA, SLO Bit 15 of segment word should be 1.

LDD: Rs and Rd fields should be swapped.

LDDB: As per page 130

LDDR: As per page 130

LDDRB: As per page 130

LDI: As per page 130

LDIB: As per page 130

LDIR: As per page 130

LDIRB: As per page 130

LDL X SSO, SLO: Opcode should read 01011101 Rd#0 Rs

LDL IR, DA, X: Instruction format should be opcode followed by
address followed by immediate operand.

LDM, DA, SSO: bit 15 of address should be O.

MRES: Execution time should be 5 clock cycles.

MSET: Execution time should be 5 clock cycles.
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Page 149 MULTL DA, SSO: Execution time should be 284 + 7n.

Page 149 MULTL X, SSO: Execution time should be 284 + 7n.
Page 153 OR, DA, SSO: bit 15 of address should be 0.
Page 154 ORB, IM: Byte operand should be repeated in lower half of
immediate word.
Page 161 OUTD: Line 3 of operation should be deleted
Rd
Page 166 POPL, DA, SSO: bit 15 of address should be 0.
Page 168 PUSHL, IM: Opcode should read ''0000I1101RdI1011"
Page 175 RL should read 10110011 Rd 00b0O
Page 176 RLB: should read 10110010 Rd 00b0
Page 177 RLC: should read 10110011 Rd 10b0
Page 178 RLCB: should read 10110011 Rd 10b0
Page 180 RR: should read 10110011 Rd 10b0
Page 181 RRB: should read 10110010 Rd 01b0
Page 182 RRC: should read 10110011 Rd 11b0
Page 183 RRCB: should read 10110010 Rd 11b0
Page 187 SC operation: non segmented operation, last two lines should read:

FCW<—(NPSAP <0:15> +12)
PC<—(NPSAP <0:15> +14)

segmented operation, last three lines should read:
FCWe—(NPSAP <0:22> +24)

PC SEGMENT —— (NPSAP <Q:22> +26)
PC OFFSET<— (NPSAP <Q:22> +28)

Page 216 SRAB: Execution time should real 13 + 3n.

Page 217 SRAL: As per page 216.

Page 222 SUBB, Register Mode Exection time should read L clock cycles.
yte operand should be repeated in lower half of

Page 222 SUBB, IM: By
immediate word.



Page 227 TESTB, X, SSO: Bit 15 of address should be 0.

Page 233 Description para. 4 last sentence: ''The translated byte is
read from the address and is loaded into the general purpose
byte register RHL for testing.

Page 234 As per 233.
Page 235 As per 233.
Page 236 As per 233
Page 239 XOR Execution time for DA and X should read 9, 10, 12, 10, 10, 13

clock cyctes respectively.

Page 240 XORB |M Byte operand should be repeated in lower half of
immediate word.

Page 43 second paragraph, fifth line. Delete three sentences
beginning with "A byte transferred ..." through
v . .special I/0 operations.”

Page 60 CALR Instruction. Last line of both "operation"
sections should end with "- 2x displacement", not
"y 2x displacement."” Tenth line of description
should begin with vsubtracted from", not vadded to."
Range should be +2048 to -2047 words.

pPage 199, Change last paragraph to read "The instruction is

200,201, identical in operation to the corresponding standard
202,203 input instruction, except for the CPU status information."
Pp.210,211 Change last paragraph to read:

212,213,214 "The instruction is identical in operation to the

corresponding standard output instruction, except for
the CPU status information. "
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ERRATA-AMZ8001/2 PROCESSOR INSTRUCTION SET

Line 16, 17: '"AmZ8002 PC will be" automatically loaded from
memory address 4 upon reset.

Figure 5: bit 13 of FCW should be zero, not SE.
Figure 6: bit 13 of FCW should be zero, not SE.

bit 14 of FCW should S/N, not N/S.

last para.line 1,"The S/N bit = = = = = = = "

«
delete all 3rd para. 'The stop enable = = - = = - = "
3rd para last line " - - - - - loaded from *location 2."

2nd sentence: ''When the CPU is reset for initialization this
bit is set to '"0", ie. refresh is disabled."

Figure 22A. 3rd box down should read 'PC OFFSET"

First para. last sentence: ''For example, in Amz28001, four
locations are used for segmentation
error, four locations for system
call trap and so on "

Figure 29. Area labeled ''SEGMENT TRAP'" should read "UNUSED'.

P/V flag: "Set to | on arithmetic overflow. Reset otherwise.

ADDB, IM: Operand should be repeated in lower half of immediate
word.

P/V flag: Set to | on arithmetic overflow. Reset otherwise.

ANDB, IM: Operand should be repeated in lower half of immediate
word.

COM dst, (Register Mode) Execute cycles should read 7.
As per page 64,

CBP, IM: Operand should be repeated in lower half of immediate
word.

Mnemonic should read CPB. (Also change mnemonic above each box.)

CBP, DA, SLO: bit 15 of segment word should be a 'I°'.

CPB, all modes Byte operand should be repeated in lower half of
immediate word.
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CPIRB: 8 bit opcode should reaé "10111010"
DBJNZ: Operation, 2nd line: Rc<0:7> # 0"
DI: Execution time should be 7 clock cycles
El; As per Page 92.

ExB, DA, SSO: bit 15 of address should be O.

LD, DA, X: Format of instruction should be op code followed
by address folliowed by immediate operand.

pelete line b of operation: :E;?~?37452:§:E:

description ''The immediate value in the instruction
should read: field, IM, is loaded into the lease significant
bits of the destination. In the case of LDK, the

destination is a general purpose word register
designated by the Rd field of the instruction,
and for LDB the destination is @ byte register.

Following LDK, the remaining bits of the destination

register are cleared."

LDB, DA, X Format of instruction should be opcode followed by
address followed by immediate operand.

LDB, all modes: Byte operand should be repeated in both halves of

immediate word.

LDB, DA, SLO Bit 15 of segment word should be 1.
LDD: Rs and Rd fields should be swapped.

LDDB: As per page 130

LDDR: As per page 130 -

LDDRB: As per page 130

LDI: As per page 130

LDIB: As per page 130

LDIR: As per page 130

LDIRB: As per page 130

LoL IR, DA, X: Instruction format should be opcode followed by
address followed by immediate operand.

LDM, DA, SSO: bit 15 of address should be 0.
MRES: Execution time should be 5 clock cycles.

MSET: Execution time should be 5 clock cycles.

.






Page 149 MULTL DA, SSO: Execution time should be 284 + 7n.

Page 149 MULTL X, SSO: Execution time sho;ld be 284 + 7n.
Page 153 OR, DA, SS0: bit 15 of address should be O
Page 154 ORB, IM: Byte operand should be Yepeated in lower half of
immediate word.
Page 161 OUTD: Line 3 of operation should be deleted
Rd ébﬁ;??-w
Page 166 POPL, DA, SSO: bit 15 of address should be 0.
Page 168 PUSHL, IM: Opcode should read '""10010001Rd1001"
Page 175 RL: bit 3 of opcode should be 0.
Page 176 RLB: bit 3 of opcode should be 0. ¢
Page 177 RLC: bit 3 of opcode should be 1.
P;ge 178 RLCB: bit 3 of opcode should be 1.
Page 178 RLCB: bit 1 of opcode should be 'b'.
Page 180 RR: bit 3 of opcode should be 0.
Page 181 RRB: bit 3 of opcode should be 0.
Page 182 RRC: bit 3 of opcode should be 1.
Page 183 RRCB: bit 3 of opcode should be 1.
Page 187 SC operation: non segmented operation, last two lines should read:

FCW<—(NPSAP <0:15> +12)
PCE——(NPSAP <0:15> +14)

segmented operation, last three lines should read:
FCWe&— (NPSAP <0:22> +24)

PC SEGMENT<—(NPSAP <0:22> +26)
PC OFFSET<—(NPSAP <0:22> +28)

Page 216 SRAB: Execution time should real 13 + 3n.

Page 217 SRAL: As per page 216.

Page 222 SUBB, Register Mode Exection time should read 4 clock cycles.
Page 222 SUBB, IM: Byte operand should be repeated in lower half of

immediate word.
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TESTB, X, SSO: git 15 of addresy should be O.

Description para. 4 last sentence: "The translated byte is
read from the address and is loaded into the general purpose
byte register RHI for testing.

As per 233. "
As per 233.
As per 233

XO0R Execution time for DA and X should read 9, 10, 12, V0, 10, 13
clock cyctes respectively.

XORB IM Byte operand should be repeated in lower half of
immediate word.
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ERRATA-AMZB001/2 PROCESSOR INSTRUCTION SET

Line 16, 17: "Amz8002 PC will be" automatically loaded from
memory address 4 upon reset.

Figure 5: bit 13 of FCW should be zero, not SE.
Figure 6: bit 13 of FCW should be zero, not SE.

bit 14 of FCW should S/N, not N/S.

last para.line 1,"The S/N bit = = - = = =~ = '
delete all 3r&'para. "The stop enable - - - = - - - "
3rd para last line " = - - - - loaded from *location 2."

2nd sentence: ''When the CPU is reset for initialization this
bit is set to '"0'", ie. refresh is disabled."

Figure 22A. 3rd box down should read '‘PC OFFSET"

First para. last sentence: ''For example, in AmZ8001, four
locations are used for segmentation
error, four locations for system
call trap and so on "

Figure 29. Area labeled "'SEGMENT TRAP'" should read '"UNUSED'.

P/V flag: 'Set to | on arithmetic overflow. Reset otherwise.

ADDB, IM: Operand should be repeated in lower half of immediate
word.

P/V flag: Set to 1 on arithmetic overflow. Reset otherwise.

ANDB, IM: Operand should be repeated in lower half of immediate
word.

COM dst, (Register Mode) Execute cycles should read 7.
As per page 6h4.

CBP, IM: Operand should be repeated in lower half of immediate
word.

Mnemonic should read CPB. (Also change mnemonic above each box.)

CBP, DA, SLO: bit 15 of segment word should be a 'i'.

CPB, all modes Byte operand should be repeated in lower half of
immediate word.
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CPIRB: 8 bit opcode should read ''10111010"
DBJNZ: Operation, 2nd line: '"'If Rc<0:7> # 0"
DI Execution time should be 7 clock cycles
El; As per Page 92.

EXB, DA, SSO: bit 15 of address should be 0.

LD, DA, X: Format of instruction should be op code followed
by address followed by immediate operand.

Delete line 4 of operation: ':;;?~?8T4£§;§§:gr

description "The immediate value in the instruction
should read: field, IM, is loaded into the lease significant
bits of the destination. In the case of LDK, the

destination is a general purpose word register
designated by the Rd field of the instruction,

and for LDB the destination is a byte register.
Following LDK, the remaining bits of the des