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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 ORGAN!ZATION

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 AmZ800!1 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
AmZ8001 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 RP 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@F, RL1 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 R#,

R1 pair is identified as RR@, 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 RQ4 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
the remaining two bits should be zero. Figure 1 depicts the AmZ8001 register
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

sin
. . .
6-bit, 32-bit and 84-bit modes.
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FIGURE 1  AmZ8001 REGISTERS
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8-Bit
Designation Field Mode
¢ g ] ] RH@
@ g ] 1 RH1
g 9 1 g RH2
] g 1 1 RH3
g 1 g ¢ RHA
g 1 ¢ 1 RH5
] 1 1 ¢ RH6
g 1 | | RH7
1 g g 8 RLS
1 g ¢ 1 RL1
I [} 1 ) RL2
1 a 1 1 RL3
1 1 g ) RLY
1 1 ] 1 RL5
1 1 1 g RL6
1 1 1 1 RL7

Table 1. Byte Mode Register Addressing



o - o e 16-BIT 32-BIT 64-BIT
Designation Fieid

Mode Mode Mode
0 0 0 RO
RRO
0 0 1 R1
RQO
0 1 0 R2
RR2
0 i 1 R3
1 0 0 RA4
RRL4
1 0 1 R5
RQL
1 1 0 R6
RR6
1 1 1 R7
0 0 0 R8
RR8
0 0 1 R9
RQ8
0 1 0 R10
RR10
0 1 1 R11
1 0 0 R12
RR12
1 0 1 R13
RQ12
1 1 0 R14
RR1L
1 1 1 R15

Table 2. Register Addressing




The registers may contain operands or address information. When a

register pair contains a iong-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 R1k4 and

R15 contains the 16-bit offset value. The segment number together with
the offset value forms a 23-bit segmented address. For the AmZ8002, the
general purpose register R15 is the implied stack pointer and contains the
required 16-bit address. It 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, R14!
will be used as the general purpose register whenever R14 is specified.
Similarly R15] will be used instead of R15 in the SYSTEM mode for both
AmZ8001 and AmZ8002. Thus, the register pair R1h‘, R!Sl (identified as
RR141) is the implied SYSTEM STACK POINTER for the AmZ8001 and R15‘ 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. It 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 4 shows the AmZ8002 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 ekpangidn.
The FCW for the Amz8002 is shown in Figure 6. It is identical to Figure 5
excépt 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 4-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 & result are zero. In general, this flag is affected for both

arithmetic and logic instructions.
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FIGURE 5 AmZ8001 FLAG AND CONTROL WORD
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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. contral theilatter twa. :The
non-maskable interrupt cannot be disabled in the CPU: On-the Bther:hand,
vectored and non-véctored interripts 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. !n the System mode, all instructions .

aré valid and are executed. In the Normal mode, only those ihstructjdns‘,&"
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. 1f 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 AmZ8001
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

12
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15 8
MOST SIGNIFICANT OFFSET BITS

FIGURE 7 AwZ8001 NEW PROGRAM STATUS AREA POINTER

15 3
MOST SIGNIFICANT ADDRESS BITS

FIGURE & AmZ8002 NEW PROGRAM STATUS AREA POINTER
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FIGURE 9 REFRESH COUNTER
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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.

15



Addressing Modes

Operands needed to execute an instruction are designated by register
addresses, memory addresses or |/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 4-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 R 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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FIGURE 18 AmZ8001 AND AwmZ8002 REGISTER ADDRESSING MODE
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INSTRUCTION >l OPERAND

OFFSET

FIGURE 11 AmZ8001 INDIRECT REGISTER ADDRESSING MODE

REGISTER MEMORY

INSTRUCTION > ADDRESS )l OPERAND

FIGURE 12 AmZ8002 INDIRECT REGISTER ADDRESSING MODE
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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. {n AmZ8002,

the memory word immediately following the instruction opcode word contains

EMo
the 16-bit address as shown in Figure 14,

Immediate (IM): The instruction itself contains the operand as shown in
Figure 15. 1n 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. |If short offset is used in the.Am28001 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 16B.

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.

19
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FIGURE 13B Awz8001 DIRECT ADDRESSING MODE--SHORT OFFSET
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FIGURE 14 AmZ8002 DIRECT ADDRESSING

20



0P CODE D1GIT OPERAND

IMMEDIATE 4-BIT OPERAND (DIGIT)

0P _CODE BYTE OPERAND

IMMEDIATE 8-BIT OPERAND (BYTE)

0P CODE

BYTE  OPERAND

ALTERNATIVE IMMEDIATE 8-BIT QPERAND (BYTE)

0P CODE

WORD OPERAND

IMMEDIATE 16-BIT OPERAND (WORD)

0P_CODE

MOST SIGNIFICANT 16 BITS OF OPERAND

LEAST SIGNIFICANT 16 BITS OF OPERAND

IMMEDIATE 32-BIT OPERAND (LONG WORD)

FIGURE 15 AmZ8001 AND AmZ8002 IMMEDIATE ADDRESSING MODE
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In AmZz8002, 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. 1In case of AmZ8001, 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 13. 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 AmZB001) 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
RRP (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.

his addressing mode for AmZ8001 and Amz8002,

Figure 20 and Figure 21 illustrate t
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FIGURE 18 AmZ8001 BASE ADDRESS MODE
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FIGURE 19 AmZ8002 BASE ADDRESS MODE
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FIGURE 20 AmZ8001 BASE INDEX ADDRESSING MODE
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FIGURE 21 AmZ8002 BASE INDEX ADDRESSING MODE



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. Thé instruction designates a
general purpose register (or a register pair in AmZ8001) 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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FIGURE 22A AmZ8001 RELATIVE ADDRESSING MODE --(ONE WORD INSTRUCTION)
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FIGURE 22B AmZ8001 RELATIVE ADDRESSING MODE--(TWO WORD INSTRUCTION)
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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 areknumbered

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 2 chain of consecutively numbered

(in ascending order) bytes as shown fn 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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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
execution of certain instructions under some specified 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 Identifier 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 Identifier 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 AmZ 8001,
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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 AmZ8001, the
first four locations are used for segmentation error, next four locaticns

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 illustrates 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 0P CODE REG ADDRESSING

BITS BITS BITS MODE

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

1 XX XXXX R

0 Any Value 0 IM
but 1 1

0 Any Value Non-Zero IR
but 11

0 11 0 RA

0 11 Non-Zero BA

0 XX 0 DA

0 Any Value Non-Zero X
but 1 1

0 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 similar to a memory address. Logically, 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 |/0 space using the status output lines from the

CPU. A byte transferred using the standard 1/0 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

ify CC field

with that specified by the CC fTield. instruction

w
:r
@
t
0
=l
m
[¢]

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=4
0110 z - Zero zZ =1
1111 NC - No carry C=90
0111 C - Carry =1
1100 PO - Parity odd P/V = ¢
0100 PE - Parity even P/V =1
1101 PL - Plus S=4g
0101 Ml - Minus S =1
1110 NE - Not equal Z=29
0110 EQ - Equal A=1
1100 NOV - Overflow is P/V =@
reset
0100 ov - Overfiow is set P/V =1
SIGNED COMPARISONS:
1001 GE - Greater than S XORP/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
UNSIGNED COMPARISONS:
1111 LGE - Logical greater C = ¢
than or equal
0111 LLT o Logical less c =1
than
1011 LGT - Logical C=@AMADZ=2¢9
greater than
0011 LLE - Logical less CORZ =1
than or equal
1000 UNCONDITIONAL

TABLE 4. €C - FIELD DECODING

1ADLT
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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. |f 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 /

SET bit of byte {static) l SETB;

Description

SET dst. b
R shsfrot1eoto “III&'IIIHIII 4 Overaticn

st $bit b))
SeT dse. b

sws{00912010 a'!ﬂﬂll

SET dse. b

Shaded areas

nﬁf:fi ;:' are reserved
R from the binary value o; ’
W e and should

be zeros.

SET ¢st. b

X e Execution Time
‘ {clock cycles)

SET dst, b

X sso jo1100100 l!@lllllll 16
Pl ssren

SET dst. b

3
®

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 s pogioroi e §ow

v

AFFECTED

DA

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

Z: Set to 1

: Set to 1 if there is carry

from the most significant
bit position of the word.
Reset otherwise.

if result is zero.
Reset otherwise.

: Set to 1 if result is nega-

tive. Reset otherwise.

: Set to 1 on arithmetic

overflow. Reset otherwise.
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ADD byte with carry

ADCB

ADCB Rd, Rs

R S,NS l] 0110100 lgfiRs I Rd l

Cjzjs |rv

DA

H AFFECTED

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 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. 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

IM

IR

DA

DA

DA

S,NS

NS

SS0

SLO

NS

$S0

ADD Rd, Rs

100006001 I Rs l Rd

ADD Rd, IM

poo000O0D01

0000 Rd

OPERAND

ADD Rd, src

0C0000001 | Rs # OI Rd

ADD Rd, src

01000001 I 0000 Rd

ADDRESS

ADD Rd, src

o

000001

0000 Rd

ol SEGMENT

OFFSET

ADD Rd, src

1000001

SEGMENT

QFFSET
ADD Rd, src
01000001 Rs # 0 Rd
ADDRESS
ADD Rd, src
01000001 Rs # 0 I Rd
Ol SEGMENT OFFSET

ADD Rd, src

01000001

OFFSET

AFFECTED

DAY H

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.




ADD byte to register ADDB
ADDB Rd, Rs
R S,NS §10000000 I Rs I Rd 4 Operation
dst<0:7> « sre<0:7> + dst<0:7>
ADDB Rd, IM
IM S,NS 0000000040000 Rd 7
Description
OPERAND
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 F000D00000 le #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 lo 000{ Rd 9 the destination is always a
general purpose byte register
ADDRESS designated by the Rd field of
the instruction.
ADDB Rd, src
DA sso Joiroooooofoooo] re 10
Ol SEGMENT OFFSET
ADDB Rd, src
DA SLO 010000000000 12
' SEGMENT
OFFSET
ADDB Rd, src
X NS 0100000O0jRs #0 Rd 10
ADDRESS
ADDB Rd, src
X sso Jotrooooo0o0]frs #0 l Rd 10
ol SEGMENT OFFSET
ADDB Rd, src
X $LO 01000000|rs#0 | Rra 13

SEGMENT

OFFSET

©
™
%
R

2~
=
=
k-

AFFECTED

UNAFFECTED

Flags:

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

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

Reset otherwise.
: Set to | on arithmetic overflow.
DA: Aiways reset.
H: Set to 1 if there is a carry
from the least significant digit.
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ADD

long word to register

ADDL

IM

IR

DA

DA

DA

s,NS

S,NS

NS

SSO

SLO

NS

SSO

SLO

ADDL Rd, Rs

l 1001011 ol Rs lﬁ Rd J

ADDL Rd, IM

00010110 Io 000} Rd

31 OPERAND 16

15 OPERAND 0

ADDL Rd, src

000101 10] Rs#0 Rd
ADDL Rd, src
01010110F0000O0} Rd
ADDRESS
ADDL Rd, src
0l1o10110f0000 Rd
Ol SEGMENT OFFSET
ADDL Rd, src
otcl1o0110}jo000] Rd
1 SEGMENT
OFFSET

ADDL Rd, src

01010110¢] Rs#0 Rd
ADDRESS

ADDL Rd, src

01010110} Rs#0 Rd

Ol SEGMENT OFFSET

ADDL Rd, src

01010110

i SEGMENT

OFFSET

AFFECTED

DA

H UNAFFECTED

16

Operation

dst<0:31> « src<0:31> +dst<0:31>

Description

Source operand and destination
operand long words are added
together and the result is
loaded into the destination.

The contents of the source

are not altered and the
original contents of the
destination are lost. The
source is determined by the
applicable addressing mode and
the destination is always a
general purpose register pair
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 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

overflow.
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AND word with register

AND

M

IR

DA

DA

DA

NS

S,NS

NS

S$s0

SLO

NS

SSO

AND Rd, src
10000111' Rs [ RdJ
AND Rd, src
06000111 0000 Rd
OPERAND
AND Rd, src
00000111 I Rs#0 Rd
AND Rd, src
01000111 l 0000 Rd
ADDRESS
AND Rd, src
01000111 IO 000 Rd
ol SEGMENT QFFSET
AND Rd, src
010060111 0000 Rd
1 SEGMENT
OFFSET
AND Rd, src
01000111 Rs#0 Rd
ADDRESS
AND Rd, src
01000111 rso | re
OI SEGMENT OFFSET
AND Rd, src
01000111 Rs#0 Rd
H SEGMENT
OFFSET
4 B AFFECTED
¢ i UNAFFECTED

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 resuit is zero.
Reset otherwise.

S: Set to 1 if result is negative.

Reset otherwise.




D

ANDB

byte with register
ANDB Rd, src
R S,NS 10000110I Rs IRd I 4 Operation
dst<0:7> <+ dst<0:7>Asrc<0:7>
ANDB Rd, src
M sNs Joooooll1ofoooo 7
OPERAND
| Description
ANDB Rd, src A logical AND operation is
performed between the corres-
IR S,NS J0000O0 110 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 pr1oo0o01t1o I0 000 Rd ? register, designated by the
ADDRESS Rd field of the instruction.
The result of the operation is
loaded into the destination,
whose original contents are
ANDE Rd, src lost. The source contents are
DA sso foroootri1ofoooo] wr 10 not altered.
Ol SEGMENT OFFSET
ANDB Rd, src
DA sto foirooo0110f0000 12
SEGMENT
OFFSET
ANDB Rd, src
X NS 010001 10] Rst0 Rd 10
ADDRESS
ANDB Rd, src
X S50 Mo1000110 Rs#Ole 10
Ol SEGMENT OFFSET
ANDB Rd, src
X so Joroooi110] wreo 13

1 SEGMENT

OFFSET

AFFECTED

H § UNAFFECTED

Flags:
Z: Set to 1 if result is 0.
Reset otherwise.
S: Set to 1 if result is negative.

Reset otherwise.
Set to 1 if parity of result
is even. Reset otherwise.

P/v:
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BIT test in a word

BIT

(dynamic)

BIT dst, Rs

R S,NSjJo01 0011

Rd

0000 Rs

AFFECTED

H] 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 & bits
of a general purpose

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

Flags:

Z: Set to 1 if selected
bit of destination
operand is zero.
Reset otherwise.




BIT test in a word (static) BIT

BIT dst, b
R S,NSf1 01001 11 Rd I b 4 Operation
BIT dst, b
IR s,N500100111|Rd"° b 8
BIT dst, b Description
DA NS Jot1o0111]J0o000O0 b 10 A bit in the word destination
is tested, and the Z flag is
ADDRESS affected as shown below.
The destination is determined
BIT dst, b by the applicable addressing
mode, while the bit to be
DA SSOf0o 110011140000 b 11 tested is specified by the b
field of the instruction.
0 SEGMENT OFFSET The contents of the desti-
nation are not altered.
BIT dst, b
DA stoJortoo1 11 13
1 SEGMENT
OFFSET
BIT dst, b
X NS Jo1 100111 Rd#0 .} b 1
ADDRESS
BIT dst, b
X SSO Jo 1100111 Rd#0 l b 11
0 SEGMENT OFFSET
BIT dst, b
X SL0Cjo1 100111 Rd#0 b 14
1 SEGMENT
OFFSET
Flags:
z AFFECTED Z: Set to 1 if specified bit of
destination word is @. Reset
¢ S 'PV DA §H ] UNAFFECTED otherwise.




BIT test in a byte BITB

(dynamic)

BITB dst, Rs

R s,Ns 001001100000 10 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 AFFECTED
Z: Set to 1 if selected bit
c s |pyloaln UNAFFECTED of destination operand
is zero. Reset
otherwise.
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BIT test in a byte (static)

BITB

BITB dst, b
R S,NS f1 010011 o' Rd l b
BITB dst, b
R S.NS Iﬁo 010011 ol Rd#0 l b
BITB dst, b
DA NS o1100t1o0}joooo b
ADDRESS
BITB dst, b
DA sso Joir1i1o0o0110foo000 b
0 SEGMENT OFFSET
BITB dst, b
DA sto jor1o0o0110fjoooo
[ SEGMENT
OFFSET
BITB dst, b
X slo for1oo0io Rd#0 b
ADDRESS
BITB dst, b
X NS 01100110} R0 l b
0 SEGMENT OFFSET
BITB dst. b
X S50 01100110
1 SEGMENT
OFFSET
z AFFECTED
¢ S JPVIDAY HE UNAFFECTED

10

1

Operation

Description

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

The destination is determined
by the applicable addressing
mode. The bit to be

tested is determined by the
binary value of the least sig-
nificant three bits of the b
field of the instruction. The
contents of the destination
aré not altered.

Flags:

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




CALL subroutine

CALL

IR

DA

DA

DA

><

CALL dst

ss looor 1111 ] ra foooo] 150

NS

NS

$S0

SLO

CALL dst

01011111 |o 000 lo 000
ADDRESS

CALL dst

bi1o11111}ooo Io 000

olﬁ SEGMENT OFFSET

CALL dst

01011111

1 SEGMENT
OFFSET

CALL dst

01011111 | rito Joooo
ADDRESS

CALL dst

01011111} rafo Io 000

OFFSET

ol;, SEGMENT

CALL dst

0J011111

1 SEGMENT

OFFSET

AFFECTED

UNAFFECTED

20

18

21

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> < RI5<0:15>- 2
(R15<0:15>) « 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, RRI4 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.




CALL subroutine relative

CALR

CALR d
RA S,NSI 110 1| Displacement
AFFECTED
CJlZ|s JPViDA UNAFFECTED

Operation (segmented)

R15<0:15> « R15<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, RRI4 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.




CLR

CLEAR word
CLR dst
R S,NS o001 101 Rd 1000 7 Operation
dst <g:15% <« ¢
CLR dst
IR S,NS 00001101| Rd lloool 8
Description
CLR dst
The 16 bits of the specified
DA NS Jb1oo1101}ooo0o0fiooo 1N 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 p1oo1101 Jooo00jloo0o0 12
4 SEGMENT OFFSET
CLR dst
DA sto prootio oooofiooo 14
1 SEGMENT
——
OFFSET
CLR dst
X NS b iooi1t1o01 ] rafo 1000 12
ADDRESS
CLR dst
X sso bl1oo1101 Rd#0 Ilooo 12
0 SEGMENT OFFSET
CLR dst
X SLO b 1oo1101 | ravo f1o00 15
1 SEGMENT
OFFSET

AFFECTED

UNAFFECTED
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CLRB

CLEAR byte
CLRB dst
R S,NS looonool Rd |1000 7 Operation
dst<#: 7>« @
CLRB dst
IR S,NS 00001100| Rd llooo] 8
Description
CLRB dst
The 8 bits of the specified
DA NS 01001100Q000O041 00O 11 destination byte are replaced
with zeros. The original
ADDRESS contents of the destination
are lost.
CLRB dst The destination is determined
by the applicable addressing
DA sso jo1oo11o00fjoooofiooo 12 mode .
0 SEGMENT OFFSET
CLRB dst
A slo Je1oor11o0foooofio 1
1 SEGMENT
OFFSET
CLRB dst
X NS 01001 100fJRdIA 1000 12
ADDRESS
CLRB dst
X sso Jlotoo1100]Rd0 Ilooo 12
0 SEGMENT OFFSET
CLRB dst
X sto jo1oorloo 15

1 SEGMENT

OFFSET

AFFECTED

UNAFFECTED

Flags are not affected.
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CLEAR long word CLRL
CLRL dst
R S,NS 10011100 Rd b 000 5 Operation
CLRL dst dst<0:31> « @
IR s,Ns 00011100 ' Rd L 00 64' " Description
The 32 bits of the specified
CLRL dst d?stination are rep]a?ed
DA s o1o111o0ofoooofooool 14 Comtence o the destination
ADDRE SS are lost.
The destina?ion is determined
CLRL dst sz:Te applicable addressing
DA sso o1o011100f0o000fo000 o 15
0]  SEGMENT OFFSET
CLRL dst
DA sto c1o011100foooo0joooo 17
1} SEGMENT
OFFSET
CLRL dst
X Ns 0101 1100 JrRq#0f0000 15
ADDRESS
CLRL dst
X sso 0001 1120fRg#0 Io 000 15
0]  SEGMENT OFFSET
CLRL dst
X sio 0101 1100JR4#0 0000 18
1 SEGMENT
OFFSET
AFFECTED Flags are not affected.
Clzjs !WV DAY H] uNAFFECTED




COMPLEMENT word

COM

IR

DA

DA

DA

S,NS

NS

SSO

SLO

NS

$S0

SLO

COM dst
1000110 ]I Rd 000
COM dst
0000110 I| Rd 4]6 00
COM dst
01001 101fj0000J0O00O0

ADDRESS

COM dst
01001101Jo0000§J000
o) SEGMENT OFFSET
COM dst
ol1co11o01
1 SEGMENT
OFFSET
COM dst
01001101 Rd#0 JO 0 O
ADDRESS
COM dst
01001101 Rda!o|ooo
0 SEGMENT OFFSET
COM dst
o1001101 Rd#0 0 0 O
1 SEGMENT
OFFSET
218 AFFECTED
c PVPA JH UNAFFECTED

Operation
dst<f: 15> « dst<0:15>

Description

The contents of the destination
word operand are complemented.
The destination operand is
determined by the applicabie
addressing mode.

Flags:

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

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




COMPLEMENT byte COoMmB

COMB dst
R SN lrooo1100 Rd Joooo 5 Operation
dst<0:7> <« dst<0:7>
COMB dst
IR S;Ns bhoootl1o 64] Rd lo 000 12
Description
COMB dst
The contents of the destination
DA Ns Ji1oo1100foooofoooo 15 byte operand are complemented.
The destination operand is
ADDRESS determined by the applicable
addressing mode.
COMB dst
DA SSO 1001100 fJooo0o0joo0o0o0 16
0 SEGMENT OFFSET
COMB dst
DA slo 1001100 fooojooo 18
1 SEGMENT
OFFSET
COMB dst
X Ns fp1oc1 100§ RiFO Joooo 16
ADDRESS
COMB dst
X ssop jo1oot1100 Rd#0 Ioooo 16
o SEGMENT OFFSET
COMB dst
X sig Pptooi1i1o0o0 ] RrRiFo Joooo 19
i SEGMENT
OFFSET
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 | if parity of result
Z] SgPV AFFECTED is even., Reset otherwise.

[}
o
>
x

UNAFFECTED




COMPLEMENT FLAGS

COMFLG

COMFLG

S,NS]OOOIIO]ICZSP\IlOlO!I 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=46 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

Ci Z] sypv AFFECTED
oalwl  unaFFecTED




COMPARE register with word CcP

CP Rdysrc
R S,NS 10001011' Rs | Rd J 4 Operation
Use the result of Rd<0:15>- src<0:15>
CP Rd, src to set flags.
IM s,Ns Joooo1011J0000 Rd 7
OPERAND
Description
CP Rd, src The source word operand is
compared by subtraction with
IR S,NS Jo000 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 s fotloo1o1 ||o 000] rd 9 addressing mode. Both the
source contents and destination
ADDRESS contents are unaltered.
CP Rd, src
DA SSO 0100101140000 Rd 10
of seament OFFSET
CP Rd, src
DA sto Jo1001011 12
SEGMENT
OFFSET
CP Rd, src
X NS 01001011 Rs#0 Rd 10
ADDRESS
CP Rd, src
X sso Jo1o001011 Rs#OIRd 10
Ol SEGMENT OFFSET
CP Rd, src
X SLO 01001011 Rs#0 Rd 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 resuit is negative.
Reset otherwise.
clz|s IPV AFFECTED P/V: Set to 1 on arithmetic overflow.
Reset otherwise.
DAY H | UNAFFECTED
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COMPARE register with byte CPB

CLOCK CYCLES

CPB Rd, src
R S,NS 10001010 I Rs l Rd ] 4 Operation
Use result of Rd<0:7>- src<0:7>
CPB Rd, src
to set flags.
M S,NS 0010 7
OPERAND
i | Description
CPB Rd, src The source byte operand is
compared by subtraction with
IR -S,Ns Jo0001010f Rs# l Rd 7 the contents of a general purpose
byte register designated by the
Rd field of the instruction.
CPB Rd. src The source operand is determined
, by the applicable addressing
01 1 I mode. Both the source contents
DA NS 0o0tloilojoooo Rd 9 and destination contents are
ADDRESS unaltered.
CPB Rd, src
DA sso fJo1o0o01o010foooo] Rrd 10
Ol SEGMENT OFFSET
CPB Rd, src
DA sLO oololofoooo 12
OFFSET
CPB Rd, src
X NS 01001010 Rs#0 Rd 10
ADDRESS
CPB Rd, src
X S50 01001010 Rs#ol Rd 10
Ol SEGMENT OFFSET
CPB Rd, src
X SLO olo'otovol Rs#0 13
1 SEGMENT
OFFSET 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.

ClZ) SIPV AFFECTED Reset otherwise.
S: Set to 1 if result is negative.
DA JH | UNAFFECTED Reset otherwise.

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




COMPARE register to memory

CPD

word, autodecrement

IR

$,NS

CPD dst, src, Rc, CC

10111011 Rs 1000
000 o[ Rc Rd cc

z Py AFFECTED
¢ S DA} H UNAFFECTED

20

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
Rc<0:15> <«  Rec<0:15>- 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 imstruction.
The source operand is a word

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

the instruction.

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 “ield of the instruc-
tion are decremented by 1. The
contents of Rs are decremented
by 2.

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 Re is zero.




COMPARE

register to memory
byte, autodecrement

CPDB

IR

CPDB dst, src, Rc, CC

20

10111010 Rs 1000
000 0[ Rc Rd cc
z P AFFECTED

% S pal H UNAFFECTED

Operation

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

Z flag « 1

Rs<0:156> <« Rs<0:15> 1
Rc<0:15> &  Re<0:15>- 1

DescriEtion

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

CPDR

and repeat

IR

S,NS

CPDR dst, src, Rc, CC

10111011 Rs 1100
000 OI Re Rd cc
*n is the number of
iterations
z P Y] AFFECTED
C S DA H 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
Re<0: 155 « Rex0:15- 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
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 i.

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

ICPDRB‘

and repeat

IR

CPDRB dst, src, Rc, CC

Toliti1010 Rs 1100
ooool Rc Rd cc
*n is the number of
iterations
4 PV AFFECTED
c S DAl H UNAFFECTED

11 + 9p*

Operation

If dst<0:7>~ src<0:7>meets
CC condition in instruction.
Z flag « 1

Rs<0:15> <«  Rs<0:15>- 1
Rc<0: 15> «  Re<O:15>- |

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.

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

P/V:
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COMPARE

register to memory
word,- autoincrement

CPI

IR

S,NS

CP! dst, src, Rc, CC

10111011 Rs Joooo
000 ol Re Rd cc

z p] AFFECTED
c s !‘101\ H ] UNAFFECTED

20

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
Rc<0:15> «  Rcc0:155- 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: 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 zerc.
Reset otherwise.




COMPARE register to memory

CPIB

byte, autoincrement.

IR

CPiB dst, src, Re, CC

10111010 Rs looo0o
000 ol' Rc Rd cc

z PV AFFECTED
c [ pal 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<Q:15>+ 1
Re<0: 15> <« Re<0:16>- 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 | cp

memory

IR

DA

DA

DA

S,NS

NS

$S0

SLO

NS

SSO

CP dst, IM

00001101 lﬁ Rd lo 001

QPERAND

CP dst, IM

0100110 II 000 olo 001

OPERAND

ADDRESS

CP dst, IM

01001 1o~|[o 00 ok 001

OPERAND

——mLESET

_o[ SEGMENT l

CP dst, IM

01001101 IO 00 OIO 001

OPERAND

1 SEGMENT

OFFSET

CP dst, IM

0]00]10]'Rd#0 |0001

OPERAND

ADDRESS

CP dst, IM

01001101 rato fpoo

OPERAND

Ql, SEGMENT I OFFSET

CP dst, IM
01001101 | Rd#0 P 001

OPERAND

SEGMENT

OFFSET

AFFECTED

DAJ Hy  UMAFFECTED

word operand,

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
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 1 if result is zero.
Reset otherwise.

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

P/V: Set to | on arithmetic overfiow.

Reset otherwise.
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COMPARE IMMEDIATE ':angr»yvi th cp

CP IM, dst
IR 0000110
OPERAND
CP IM, dst
DA NS 0100110 0joooofooor
OPERAND
ADDRESS
CP IM, dst

DA sso Jor1oo110o0jooo0ofoool
OPERAND
Ol SEGMENT QFFSET
CP IM, dst
A sto Jo1oo1100joooo0jooo
OPERAND
o] seaMeEnT
QFFSET
CP IM, dst
X NS Rd#0 fo 0 0 1

OPERAND

ADDRESS

X $50
OPERAND
SEGMENT OFFSET
CP IM, dst
X sLo

OFFSET

AFFECTED

DA} H

UNAFFECTED

Operation

Use result of dst<0:7>- src<0:7>

to set flags,

Description

The immediate source byte operand
is compared with the destination
byte operand. The destination
operand is determined by the
applicable addressing mode. The
contents of the destination
operand are unaltered.

Flags:

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

Z: Set to 1 if result is 0.

Reset otherwise.

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

P/V: Set to 1 on arithmetic over-
flow. Reset otherwise.
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COMPARE

register to memory
word autoincrement

CPIR

and repeat

IR

S,NS

CPIR dst, src, Rc,

cc

10111011

Rs

0100

000 0[47 Rc

Rd

cc

*n is the number of
iterations

AFFECTED

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
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.

Fiags:

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.




COMPARE register to memory
byte autoincrement
and repeat

CPIRB

CPIRB dst, src, Rc, CC

IR SSNSlioi1t11011f R bioo
oooo'l Rc Rd cc
*n is the number of
iterations
7 Py AFFECTED
c S oAl H UNAFFECTED

11 + 9n*

Operation

If dst<0:7>~- src<0:7>meets
CC condition in instruction.
Z flag <« 1

Rs<0:15> <« Rs<0:15>+ 1
Re<0:15> « Re<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
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 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.

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

P/V:
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COMPARE ;Zgrzs ter

with long

CPL

CPL Rd, src
R ss f1oo10000f 8s | re |
CPL Rd, src
™ S,;NSs fJooo 10000 lo 000 I Rd
31 OPERAND 16
15 OPERAND 0
CPL Rd, src
IR S,NS 300010000 | Rs#0 Rd
CPL Rd, src
DA NS 01010000 o000} Rd
ADDRESS
CPL Rd, src
DA S50 1o0looo00 foooof Rd
o I SEGMENT OFFSET
CPL Rd, src
DA SL0 b1ol10000
1 SEGMENT
OFFSET
CPL Rd, src
X NS D 1010000 [ Rs#0 Rd
ADDRESS
CPL Rd, src
X SSO P1010000 | Rs#0 Rd
b | SEGMENT OFFSET
CPL Rd, src
X s,o proloooo
| I SEGMENT
OFFSET
c fz]s|rH AFFECTED
DA Hl  UNAFFECTED

15

16

16

19

Operation

Use result of Rd<0:31>- src<0:31>

to set flags.

Description

The source long word operand
is compared by subtraction
with the contents of a general
purpose register pair
designated by the Rd field
of the instruction. The
source operand is determined
by the applicable addressing
mode. Both the source
contents and destination
contents are unaltered.

Flags:

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 1 if result is nega-
tive. Reset otherwise.

P/V: Set to 1 on arithmetic over-
flow. Reset otherwise.
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COMPARE

word strings in
memory, autodecrement

CPSD

IR

S,NS

CPSD dst, src, Rc, CC

10111011

Rs 1010

ooool Rc

Rd cc

AFFECTED

H

UNAFFECTED

25

Operation

If result of dst<0:15>- sre<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: 15> < 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 destination
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

m

CPSD dst, src, Pc, CC

IR s,Ns J10111010 Rs 101 Ol
000 OI Rc Rd cC
T
z PV AFFECTED
c S DAJH 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 CPSD
memory, autodecrement
and repeat

CPSDR dst, src, Rc, CC

IR S,NSE1 0111011 Rs J1 11 0] 11+ 1bn=
0000f e Rd cc Operation

I'f result of dst<0:15>- src<0:15>

*n = number of P [ .
. . tio
iterations meets CC condition in instruction

Z flag <« 1

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 B or CC condition is
met. This instruction is
interruptibie.

z PV AFFECTED Flags:

c S DARH 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 byte strings in CPSDRB

memory autodecrement

and repeat

CPSDRB dst, src, Rc, CC

11 + 1hn* gperation

I f result of Dst<0:7>~ Src<0:7>

meets CC condition, Z flag < 1

Rs<0:15> <« Rs<0:15>- 1
Rd<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:

s,Ns§1 0111010 Rs 1110
IR
000 0! Rec, Rd cc
*n = number of
iterations
4 PV 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.




COMPARE iv,':‘]ord strings

CPSI

memory, auto=

increment

IR

CPsi dst, src, Re, CC

SNS 10111011 Rs polo
ooool Rc Rd cc .

Z va AFFECTED

o S |DA H] UNAFFECTED

25

Operation

If result of dst<0:155 - src<0:15>

meets CC condition in instruction.

Z flag <« 1

Rs<@:15 <+ Rs<0:155+ 2
Rd<0:15> <« Rd<0:155+ 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.

P/V: Set to 1 if result of

decrementing Rc is zero,
Reset otherwise.




COMPARE

byte strings in
memory, autoincrement

CPSIB

IR

S,NS

CPSIB dst, $rc, Rc, CC

1¢c111010 Rs 001
0000 I Rc Rd cc
Z Py AFFECTED

c s DAJH | UNAFFECTED

25

Operation

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

meets CC condition in instruction

Z flag <« 1

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

Description

The source byte operand is
compared to the destination
byte operand by subtraction.
Both the source and destination
operands are bytes in memory
addressed by the general
purpose 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
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:

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.




COMPARE word strings in CPSIR
memory, autoincrement
and repeat

CPSIR dst, src, Rc, CC

IR sNsli1o1 11011 Rs Jo 1 1 o] 11 + 14n*

Operation

ooool Rc Rd cc

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

meets CC conditon in instruction.

*

*n = number of
iterations Z flag =« 1

Rs<0:15> <« Rs<0:155+ 2
Rdc0:15> < RdkO0:15+ 2
Re<0: 15> < Rex0:15>- 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.

4 Py AFFECTED Flags:
c S pa] 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 byte strings, in
Memory autoincrement
and repeat

CPSIRB dst, src, Rc, CC

IR S,NSY¥1o0111070 Rs 0110
000 ol Re Rd cc
*n = nymber of
tterations
z PY AFFECTED
c S pal H | UNAFFECTED

11 + 1bn*

Operation

If dst<0:7>- src<0:7> meets
€C condition in instruction.
Z flag « 1
Rs<0: 15> =<
Rd<0: 15> <«
Rc<0: 15> <«

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

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.

P/V:
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DECIMAL ADJUST byte

DAB

DAB Rd Operation
S,Nsll 0110000 I Rd ]0 000 ] 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<0Q:7> C FLAG
ARITHMETIC BEFORE (HEX) BEFOQRE (HEX) AFTER
OPERATION 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 Jd 0-9 60 i
[4] 9-F 0 A-F 66
0 A-F 1 0-3 66 1
1 0-2 0 0-9 60 1
1 0-2 0 A-F 66 i
1 0-3 1 0-3 66 1
0 0-9 0 0-9 00 0
SuBs 0 0-8 6-F FA 0
SBCB 1 7-F 0 0-9 AD i
1 6-F 1 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] DAJH UNAFFECTED




DECREMENT byte register DBJNZ

and jump on nor zero

DBJNZ Rc, d

RA {l 111 Rc |0' Disp]acemeQJ 11 Operation

Rc<0:7> < Re<0:7> - ]

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
fnto 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

I zl slvpaln UNAFFECTED

Flags are not affected.




DECREMENT word

DEC

IR

DA

DA

DA

S,NS

S,NS

NS

SSO

SLo

NS

SSO

DEC

dst, N

101011' Rd N

DEC

dst, N

00

101011' Rd I

DEC

dst, N

10101 1J0000O N

ADDRESS

dst, N

10tl1o1ijJoooo N

SEGMENT OFFSET

dst, N

101011

SEGMENT

OFFSET

dst, N

Toi1011 Rd#0 N

ADDRESS

DEC

dst, N

01

101011 Rd#0 l N

SEGMENT OFFSET

dst, N

101011

SEGMENT

OFFSET

AFFECTED

DAJH UNAFFECTED

Operation

dst<@:15> « dst<@:15> - N - 1

Description

A value between 1 and 16

is subtracted from the
destination operand word
and the result is loaded
back into the destination.
The desired value to be
subtracted is specified

by the N field. N=¢
corresponds to value 1 and
so on and N = F corresponds
to value 16. The destination
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 on arithmetic overflow.
Reset otherwise.




DECREMENT byte DECB
DECB dst, N
R S,Ns 10101010|¥R§|* N 4
Operation
DECB dst, N
dst<0:7> « dst<0:7> - N - 1
IR sws Joorototo] re | ov ] m SE0:T> < dst<0:7
DECB dst, N
DA Ns fo11o1o0i0foooof N 13 Description
A value between 1 and 16
ADDRESS is subtracted from the
destination byte operand and
the result is loaded back
DECB dst, N into the destination. The
DA N desired value to be sub-
§s0 0l10101lojoooof VN | 14 tracted is specified by
the N field. N = ¢
0 SEGMENT OFFSET corresponds to value 1 and
so on, and N = F corresponds
to value 16. The desti-
DECB ds, N nation is determined by the
applicable addressing mode.
DA sto fo1101010 16
1 SEGMENT
OFFSET
DECR dst, N
X NS 01101010] R0 | N 16
ADDRESS
DECB dst, N
X ssg Joi1i1o1010 Rd#OllN‘ 14
0 SEGMENT OFFSET
DECB dst, N
X sto fo1totoio 17
1 SEGMENT
OFFSET
Flags:
Z: Set to 1 if result is zero.
Reset otherwise.
S: Set to 1 if result negative.
Reset otherwise.
P/V: Set to | on arithmetic
s fpv AFFECTED averflow.
¢ DARH UNAFFECTED
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DISABLE INTERRUPT

DI

This is a system instruction.

DI
$,NS Ioulllooloooooovﬂ 6

AFFECTED

DA

-4

UNAFFECTED

Operation
FCW<11> « @ for N=@
Few<11> < FCW<I1> 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 valiies 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
source word

DIV

IR

DA

DA

DA

S,NS

NS

$SO

SLO

NS

SSO

sLo Io 01101

DIV dst, src

toottort | ks |

DIV dst, src

000110171 POOO Rd
OPERAND

DIV dst, src

00011011 Rs#0 Rd

DIV dst, src

0101101130000 Rd

ADDRESS

DIV dst, src

01011011 j40000CQ0 Rd

OI SEGMENT OFFSET

DIV dst, src

0101 1011

SEGMENT

OFFSET
DIV dst, src
01011011 Rs#0 Rd
ADDRESS
DIV dst, src
01011011 Rs#0 Rd
0 SEGMENT OFFSET
R

DIV dst, src

1

SEGMENT

OFFSET

(n]
N

SIPV

lDA H

UNAFFECTED

95

95

95

96

97

99

97

97

100

Operation

dsi<0:15> « dst<0:31> /src<0:15>

dst<16:31> + Remainder

Description

A 32-bit signed integer
(dividend) is contained in
a destination register pair
designated by the Rd field
of the instruction.

A 16-bit signed integer source
operand (divisor) is determined
by the applicable addressing
mode. Division is performed

to obtain a 16-bit quotient

and a 16-bit remainder.

The quotient is loaded into

the least significant desti-
nation register. The remainder
is loaded into the most signi-
ficant destination register.
The source operand is not
altered.

The original contents of the
destination are lost unless
the division operation is
aborted. This occurs if the
divisor is zero or if the
magnitude of the divisor is
less than or equal to the
magnitude of the high order
half of the dividend.

The aborted instruction takes
less than 30 clock cycles.

Flags:

C: Sét to 1 if the quotient is
less than -215 or greater than/
equal to 2*15. Reset otherwise.

Z: Set to 1 if either the quotient
or divisor is zero. Reset
otherwise.

S: Set if quotient is negative.
Reset otherwise.

Set to 1 if division is
aborted. Reset otherwise.

P/V:




DlVI.I

DIVIDE register quadrupie by
source long word
DIVL dst, src o
R S,NS l‘ 0011010 L Rs l B l 723 Operation
DIVL dst. src dst<0:31> « dst<0:63> /src<0:31>
b
dst<32:63> + Remainder
M s,Ns POo0o110 DAIO 000 Rd
31 OPERAND 6] 723 e
Description
15 OPERAND 2 o .
— A 6L4-bit signed integer
(dividend) is contained in
DIVL dst, src a quadruple destination
register designated by the
IR s,Ns poo11o10 ] Rs#0 | Rd 723 Rd field of the Tnstruction.
A 32-bit signed integer
DIVL dst. sre source operand (divisor)
- is determined by the
DA NS o1o011010flooo0o 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 SS0 bt1ot1101o0booo 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 1011010 " 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 01011010 Rs#0 Rd The aborted instruction takes
725 a maximum of 60 clock cycles.
ADRRE§S
DIVL dst, src
X S0 1011010 § Rs#0 Rd
725
OI SEGMENT OFFSET
DIVL dst, src Flags:
X SLO b 1011010
728 C: Set to 1 if the quotient is

SEGMENT

¢ z|sIPv I

AFFECTED

l DAI H

UNAFFECTED

less than -23' or greater than/
equal to 2% Reset otherwise.
Z: Set to 1 if either the quotient
or divisor is zero. Reset
otherwise.
S: Set if quotient is negative.
Reset otherwise.
Set to 1 if division is
aborted. Reset otherwise.
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DECREMENT word register DIJNZ

& jump on non zero

DJINZ Rc, d

RA I; 111 I Rc I;AIDisplacementA} 11 Operation

Rec<0:15> « Re<0:15> -

If Re<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
clzls trvlpaln UNAFFECTED

Flags are not affected.
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ENABLE INTERRUPT

This is a system instruction.

El

S,NSIO]I)IIOOIOOOOOIVNI

AFFECTED

DA H

UNAFFECTED

Operation

6

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

Description

The interrupt enables in the
FCW are set to 1 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.




EXCHANGE source word with EX

destinatfon word

EX Rd, src
R s,Ns lO10T7 101 Rs Rd 6 Operation
Src<0:15> €« dst<0:15>
EX Rd, src
IR s,Ns pot1o0i1 101 l Rs l Rd 12
Description
EX Rd, src
The contents of the source
DA NS p 1101101 f0000§ 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 bbi11o01101looo00 Rd 16 source operand is determined
by the appropriate addressing
o SEGMENT OFFSET mode..
EX Rd, src
DA stlo P1i1o1100 18
1 SEGMENT
OFFSET
Ex Rd, src
X NS 01101101 Rs Rd 16
ADDRESS
EX Rd, src
X sso Jottorion] s | r 16
0] = SEGMENT OFFSET
EX Rd, src
X SLO c1101101 19
1 SEGMENT
OFFSET
AFFECTED Fiags are not affected.

clz]s JpvipAjH] UNAFFECTED
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EXCHANGE Z

ource byte with
estination byte

EXB

IR

DA

DA

DA

S,NS

NS

$S0

SLo

NS

SSO

SLO

EXB Rd, src
1010110 Ol Rs Rd 6
EXB Rd, src
oo0o10110 OI Rs l Rd 12
EXB Rd, src
01101100J0000} Rd 15
ADDRESS
EXB Rd, src
01101100]J000CO0} Rd 16
] SEGMENT OFFSET
EXB Rd, src
0t11o0t11o00jooo0o0] Rd 18
1 SEGMENT
OFFSET
EXB Rd, src
01101100 Rs#0 Rd 16
ADDRESS
EXB Rd, src
ol1101100 Rs#0 I Rd 16
0 SEGMENT OFFSET
EXB Rd, src
o1101100 19

1] seement
OFFSET
AFFECTED
clzy sPvPA M | 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
? $,NS II 011000 II Rd ll 01 QJ 11 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 |Z §S |pvpA] H UNAFFECTED




DGWD sign of a byte EXTSB

EXTSB Rd

R S,NS lonooorl Rd Ioooo] 1 Operation

If dst<0:7> is negative
dst<8:15> « 1'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}]sS |prv}DAJH UNAFFECTED
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EXTEND sign of a long word EXTSL

EXTSL, Rd

R sus Jior10001| e fous | n 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 6k bits.

AFFECTED

CyzZ]s |pvioalu UNAFFECTED

Flags are not affected.
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HALT HALT

This is a system instruction.

HALT
[oHl\Otoloooolooo_oJ 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 stevipal H UNAFFECTED
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INPUT word to register IN

from 1/0 port

This is a system instruction.

IR

IN Rd, src

S NS io 0111101 Iggks

[ « |

iN Rd, src

S,NS OO 111011 Rd

b 100

PORT ADDRESS

AFFECTED

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.




INB This is a system instruction,

INPUT byte to register
from 1/0 port
INB_Rd, Rs Operation
IR S,NS |o o0l1111%0 ol Rs I Rd ] 10 Rd <0:7> + sre<0:7>
INB Rd, src
DA sNslooti11010 Rd 100 12 Description

PORT ADDRESS

AFFECTED
clz1s Ievioal UNAFFECTED

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

IR

DA

DA

DA

S,NS

S,NS

NS

SSO

NS

SSO

SLo

INC dst, N
10101001 Rd N
INC dst, N
0010100 1 [ﬁgikd l N
INC dst, N
01101001Jo000f N
ADDRESS
INC dst, N
o1101001fooo0o0] N
o] seaMeNT OFFSET
INC dst, N
01101001
1] SEGMENT
OFFSET
INC dst, N
01101001}) =rd N
ADDRESS
INC dst, N
01101001} Rrd I N
0] SEGMENT OFFSET
INC dst, N
01101001
i SEGMENT
OFFSET
S 1Py AFFECTED
¢ DALH Y yNAFFECTED

14

Operation

dst<0:15> « dst<0:15> + N + 1

Description

A value between 1 and 16

is added to the destination
operand word and the

result is loaded back into
the destination. The
desired value to be added

is specified by the N field.
N = @ corresponds to value 1
and so on, and N = F
corresponds to value 16.

The destination is determined
by the applicable addressing
mode .

Flags:

2: 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.
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INCREMENT  byte INCB
INCB dst, N
R sNsf1o0101000] Rrd N y  eration
dst<0:7> <+ dst<0:7> + N + 1
INCB dst, N
IR S,;NSJoo101000 Rdl N 11 Description
A value between | and 16
is added to the destination
INCB dst, N operand byte and the
resuit is loaded back into
DA NS 01 1o01ooojoooo 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 Jor101000 0000 N 14 determined by the applicable
o] seeMeENT OFFSET addressing mode.
INCB dst, N
sto 011010000000 16
DA
1 SEGMENT
OFFSET
INCB dst, N
X NS Jor1101000 Rd N 14
ADDRESS
INCB dst, N
X $S0Jo1101000 Rdl N 14
[¢] SEGMENT OFFSET
INCB dst, N
X SLofo1101000 17
1 SEGMENT
OFFSET

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

memory, autodecrement

g

This is a system instruction.

IR

S,NS

IND dst, src,

Rc

00111011 Rs 100 OI

000 9[ Rc

Rd 1000

AFFECTED

o
~N
w
o
>
x

UNAFFECTED

21

Operation

dst<0:15> « src<0:15>
Rde0:15> « Rd<0:15> = 2
Re<0:155 « Re<0:155 - 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 Z. 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

memory,; autodecrement

INDB

This is a system instruction.

IR

$,NS

INDB dst, src, Rc

00111010

Rs 1000

0000} Rec Rd J1 o000
lpv AFFECTED
c):z sI pA 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 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:

P/V: Set to 1 if result of
decrementing Rc register
is zero. Reset otherwise.
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INPUT word from 1/0 port to

memory, autodecrement

INDR

and repeat

This is a system instruction.

INDR dst, src, Rc

IR S,;NS pol111011 Rs 1000

SE ] I Rc Rd 0000

*n is the number of iterations

PV AFFECTED

cpzys DA} H UNAFFECTED

11 + 10n*

Operation

dst<0:15> « sre<0:15>
Rd<0:15> « Rd<0:15> -~ 2
Re<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 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
interruptiblie.

Flags:

P/V: Set to 1.
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INPUT byte from 1/0 port to
memory, autodécrement ' N D R

This is a system instruction.

and repeat
INDRB dst, src, Rc
IR S,Ns Jool1110710 Rs 1000f 11 + 10n*
ooool Rc Rd Joooo Operation

*n is the number of iterations

PV AFFECTED

clz s pA] H| UNAFFECTED

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

0011101 1§ rs }o0o0o0a0

0000 l Rc Rd f100 0
IP\_/ AFFECTED

clz s | fpal v} unarrecteo

21

Operation

dst<0:15> « sre<0:15>
Rd<0:15> « Rd<0:15> + 2
Rc<0:15> « Rec<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.




INPUT byte from 1/0 port to

memory, autoincrement

This is a system instruction

IR

INIB dst, src,

Rc

s,NsJoo111010 Rs 0004

000 oJ Rc Rd 1004
IPV AFFECTED
c | zys] Ppalu| unarrecten

21

Operation

dst<0:7> <« src<0:7>
Rd<0:16> + Rd<0:15> + 1]
Re<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
decrementing Rc register
is zero. Reset otherwise.
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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,Nsj 00 1171011 Rs 0000 11 + 10n*
000 0[, Re Rd 0000 Operation

*n is the number of iterations

AFFECTED

X

UNAFFECTED

dst<0:15> « sre<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 I/? port to
memory, autoincrement
and repeat

This is a system instruction

INIRB dst, src, Rc

IR

0011

1o0to

Rs J0 00O

0000] Rc

Rd J0 00O

*n is the number of iterations.

PV

AFFECTED

T

UNAFFECTED

11 + 10n*

Operation

dst<0:7> + src<0:7>
Rd<0:15> « Rd<0:15> + 1
Rc<0:15> + Re<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 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
resuit of this decrementation
reaches zero. This instruc-
tion is interruptible.

Flags:

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

IRET
s,NS IO 111101 JAIO 00 Olb 00 QJ 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)
- R1I5<0:15> <« R15<0:15>+ 2
- PC SEGMENT <«  (RR14<0:22>)
R15<0:15> <« R15<0:15>+ 2 RI5<0:15> <« RI15<0:15>+ 2
PC <« (R15<0:15>) PC OFFSET « (RR14<0:22>)
R15<0:15> <« R15<0:15> 42 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.

UNAFFECTED

Flags:

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

JP

JP CC, dst
IR S,NS [b 001111 ogl Rd I cC 15,10/7,7
JP CC, dst
DA NS Jotl1oi1 1110 lo 0.0 ol cc 7/7
ADDRESS
JP CC, dst
DA sso fo1oi1t1i1ofooool cc 8/8
o]  SEGMENT OFFSET
JP CC, dst
DA sto fjor1otr11110foooo 10/10
1 SEGMENT
OFFSET
JP CC, dst
X Ns JotorTl1l1o0 erd#O l cc 8/8
ADDRESS
JP CC, dst
X sso o101 11 10 ] Rrdé0 cC 8/8
ol SEGMENT OFFSET
JP CC, dst
X SLO Joio11110 /1
1 SEGMENT
OFFSET
AFFECTED
C sjPviong HR UNAFFECTED

CC True/CC False

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

JR CC, d
cC Displacement
AFFECTED
C §Z s jprvjoal 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. If 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

[=]/[=]

memory
LD dst, Ks
IR S,NSg0O 0101 11 1 Rd Rs 8
LD dst, Rs dst<0:15> « src<0:15>
DA S,NSf0 110111 1J0000 Rs 11
ADDRESS
Description
LD dst, Rs
The word contents of the
DA ssogo 1 1011114000 ol RS ) 12 source register are loaded
into the word destination.
0 SEGMENT OFFSET The source operand is always
a general purpose word
d register designated by the
LD dst, Rs Rs field of the instruction.
DA SLO The destination is determined
cir101111 14
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 NS ot 1o1 1110 Réfo Rs 12
ADDRESS
LD dst, Rs
X S EETEEERE Y 12
Ql, SEGHENT OFFSET
LD dst, Rs
X sLofol1101111 15
J SEGMENT
OFFSET
LDR dst, Rs
RA S,N500110011|oooo Rs 14
DISPLACEMENT
LD dst, Rs
BA swslooiio011] R_c_ifol RS ) 14
DISPLACEMENT
LD dst, Rs
BX

01110011 14

AFFECTED

s Jpv o] H

UNAFFECTED
N

Flags are not affected.
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—— 4
LOAD word into register |.D / LDR
LD Rd, src
R S,NS B1010000 18 Rs Rd 3 Operation
LD Rd, src dst<0:15> <« sr§<0:15>
M S,Ns Joo100001jooco ] Rrd 7
OPERAND Description
o na, o edegiiirp bl
R sws looinoeofuw T ] o0 e e e
the applicable addressing mode
LD Rd, src and the destination i§ always
DA NS 0110000 1'0 000} Rrd 9 Zei?giéildpﬂipi’ﬁi ;Zgic.s:?;
) 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 $S0 0|1000010000|R9__ 10
SEGMENT OFFSET
LD Rd, src
DA S 16110000 12
i SEGMENT
OFFSET
LD Rd, src
X NS lonooomlksfg lﬁd 10
l ADDRESS
~ LD Rd, src
X sso JO1 100001 Rs#OIRd 10
SEGMENT OFFSET
LD Rd, src
X SLo 01100001 13
1] secuent
OFFSET
LDR Rd, src
RA SN Yoo110001Joooo] rd 14
DISPLACEMENT
LD Rd, src
3A S.NS Jo01 100010 Re#0 Rd 14
DISPLACEMENT
Flags are not affected.
LD Rd, src
BX S,NS 14 AFFECTED
C §Z §s JPVIOARH § UNAFFECTED
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LOAD IMMEDIATE word into LD

memory
LD dst, IM
IR s,NS oooo1101l Rd |010| ] Operation
OPERAND dst<0:15> + IM <0:15>
LD dst, IM
Description
DA NS 01001101|0000|0101 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 SSO 0100110 Ilo 000 IO 101 15 destination are lost.
OPERAND
|0| SEGMENT l OFFSET
LD dst, IM
DA SLO omonollooooloml 17
OPERAND
1 SEGMENT
OFFSET
LD dst, iM
X NS OIOOIXOIIRd#O |0101 15
OPERAND
ADDRESS
LD dst, IM
X 550 OIOOIIOIIRd#O |0101 15
OPERAND
N
OI SEGMENT l OFFSET
LD dst, IM
X SLO 01001101|Rd#0 |0|01 18

OPERAND

OFFSET

AFFECTED

clz]sfpvipa ] unarrectED

Flags are not affected.
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LDB

LOAD . constant into a register
‘

LDK

LDK dst, IM
R s,nsho””o‘l,ﬁdll“..—] 5
LDB dst, IM
R 1100] ®rd IM
TV I S I T I |
AFFECTED
clzfsirvioalH | uNAFFECTED

Operation
dst<0:3> « IM<0:3>

4 bit
dst<h:15>«@ ] i
dst<0:7> « [M<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

121




LOAD address to register LDA / LDAR
LDAR Rd, D
RA S,NS oonoloolooool Rd 15 .
Operation
Displacement Described below.
LDA Rd, Rs, d
Description
BA S,NS JOO0 110100} Rs#0 Rd 15 e
N 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 110100 15 by the Rd field of the instruc-
tion. The original contents
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 o1110110fj0000] Rd 12 gegmented machine.
ADDRESS
LDA Rd
DA ssO lo1110110]o00 ol Rd 13
0 SEGMENT OFFSET
LDA Rd
DA sto jor1io11ofoooo} Rrd 15
1 SEGMENT
OFFSET
LDA Rs, Rd
X NS 01110110 l Rs#0 | Rd 13
ADDRESS
LDA Rs, Rd
X $S0 01110110 | Rs#0 I Rd 13
6] SEGMENT OFFSET
LDA Rs, Rd
X SLO Jo 1110110 16
1 SEGMENT
OFFSET
AFFECTED Flags are not affected.
C§zZ}s {PVjDAI H UNAFFECTED
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LOAD byte register into LDB LDRB
memory
LDB dsti‘Rs
IR s,xsPpoir1o01110f Rd Rs 8
LDB dst, Rs
DA saspi1i1o1110]oo000] Rrs 1 Operation
ADDRESS dst<0:7> « src<0:7>
LDB dst, Rs
DA sso pir1oi111ofjooo oI Rs 12 Description
D SEGMENT OFFSET The byte contents of the
source register are loaded
into the byte destination.
LDB dst, Rs The source operand is always
a general purpose byte
DA sto Pl o 110 14 register designated by the
Rs field of the instruction.
L SEGMENT The destination is determined
by the applicable addressing
QFESET mode. The contents of the
source are unaltered. The
LDB dst, Rs . original contents of the
desti i .
X NS 1101110 l Rd%0 Rs 12 estination are lost
ADDRESS
LDB dst,Rs
X SSO IO 1101110 5gfo I Rs 12
0 SEGMENT 0FF§ET
LDB dst.Rs
X SL0|01101110 15
OFFSET
LDRB dst, Rs
RA ssfoor1o0o010foooof s 14
DISPLACEMENT
LDB dst, Rs
S,NS
BA s, oouoomlag#olas i
DISPLACEMENT
LDB dst, Rs
BX 14

AFFECTED

©
M~
v

PV]DA H

UNAFFECTED

Flags are not affected.
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p——
LOAD byte into LDB / ILDRB
register |
LDB Rd, src

R s,ns I 1010000 9!4753 I

LDB Rd, src

IM s,ns Joo1o0o0o0o0o0foooo Rd
OPERAND
LDB Rd, src
IR s,ns Joo1 0000 ofRrs#o Rd
LDB Rd, src
DA Ns 01100000[}000 Rd
ADDRESS
LDB Rd, src
DA sso ¥oi11000000o00 oI Rd
J SEGMENT OFFSET
LDB Rd, src
DA sLo 0110000000000

SEGMENT

OFFSET
LDB Rd, src
X NS IOI]OOOOOIRS#O le
I ADDRESS
LDB Rd, src
X SSO 01 10000O0J Rs#0 I Rd
N——
SEGHENT_ QEEsE]
DB R, _src
X sLo 01100000
1 SEGMENT
OFFSET

LDRB Rd, src

001100008000 O Rd
DISPLACEMENT
LDB Rd, src
BA s,Ns JOO 11000 ol Rs#0 I' Rd
DISPLACEMENT
LDB Rd, src
3X S,NS

Operation

dsi<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

©
~N
wv
v
o
x

UNAFFECTED
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LOAD IMMEDIATE byte into

LDB

memory
LDB Rd, IM
IR SN fJoooorioo 1 Operation
OPERAND dst<0:7> < M <0:7>
Description
DA ”'
The immediate byte operand
following the instruction
in memory is loaded into
the destination,
The destination s
determined by the applicable
addressing mode. The
original contents of the
DA SSO 15 destination are lost.
OFFSET
LDB Rd, IM
DA %Y Jo 10071100 17
OPERAND
0 SEGMENT
OFFSET
X NS 15
ADDRESS
X sso 15
OFFSET
Y SLO 18

OFFSET

AFFECTED

UNAFFECTED

Flags are not affected.
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LOAD

control word into a
register.

LDCTL This is a system instruction.

LDCTL Rd, CW

S,NS |01111101| Rd Iolcu 7

Operation
Rd<0:15> “« (CW<0:15>

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

co0o0 —

00}t —

010 FCW

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

101 NPSAP upper offset

110 R14

111 R15

AFFECTED

Ciz3sS Pw DA} H 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|0111||01| Rd l]lcwl 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 —_

g1eo FCW

011 Refresh register (bits 1 through 15)

100 NPSAP segment

101 NPSAP upper offset

110 R14

111 R15

AFFECTED Flags are affected only if

the FCW is selected as the

¢ ]z} slpvioaln UNAFFECTED destination.
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LOAD flag byte into a LDCTLB

register

LDCTLB Rd

R Il 06001100 I Rd lO 00 Il 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.

AFFECTED Flags are not affected.

UNAFFECTED

ix]
~N
w
o
<
=4
p=d
x
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LCAD flag byte from a LDCTLB

register

LDCTLB Rs

R [1ooor100] #e foor]

Operation

FCW<0:7> <« src<0:7>

Description

The flag byte of the
FCW is Toaded 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
C [Z[SIPVIPAJH| AFFECTED sbove.

UNAFFECTED
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LOAD memory word to
memory autodecrement

LDD

IR

S,NS

LDD dst, src, Rc

10111011 Rd 001

000 0[ Rc Rs 000
PV AFFECTED

Clz s DAl H UNAFFECTED

20

Operation

dst<0:15> src<0:15
Rs<0:15> « Rs<Q:15>- 2
Rd<0:15> <« Rd<0:15>- 2

4

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 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 Re is zero.
Reset otherwise.
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LOAD memory byte to memory,
auto decrement

LDDB

LDDB

CLOCK CYCLES

20

dst, src, Rc
IR SSNSE1o01 11010 Rd J1001
ooodRc Rs |100 0
Py AFFECTED
CgZys DA] H UNAFFECTED

Operation

dst<0:7> <« src<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 resuit of
decrementing Rc is zero.
Reset otherwise.

s
.
<<
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|0AD memory word to LDDR

memory autodecrement and

repeat.
LDDR dst, src, Rc
IR sNsfitot 11011 § Rd 100111 + 9n*  Operation
0000 [ Re Rs 0000 dst<0:15> <« src<0:15>
Rs<0:15> <«  Rs<0:15>- 2
*n is the number of iterations. Rd<0:15> <« Rd<0:15>- 2

PV AFFECTED

g
~N
v
>
x

UNAFFECTED

Rc<0:15> « Re<0:15>-

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,

IIIIIIIIIIH‘
LDDRB

autodecrement and repeat.

IR

S,NS

LDDRB dst, src, Rc

1ot11i1010 Rd 1001

0000

ooool Rc Rs

*n is the number of iterations

PV AFFECTED

UNAFFECTED

11 + 9n*

Operation

dst<0:7> <« sre<0:7>
Rs<N:15> « Rs<0:165>- 1
Rd<0:15> <« Rd<Q0:15>- 1
Re<0:15> <« Re<0:15>- 1

repeat until termination

Description

The source byte operand is
Toaded 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.

Flaas:

P/V: Set to 1.
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LOAD

memory word to memory,

autoincrement.

LDI

IR

LD} dst, src, Rc

101110114 rRd Jooo01

000 ol Rc Rs J1000
PV AFFECTED

cl z} si [pa] u] unareecTeD

20

Operation

dst<0:15> <« sre<0:155

Rs<0:15> <« Rs<0:155+ 2
Rd<0:15> <+ Rd0:15+ 2
Re<0:15> < Re<0:155- 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.




LOAD memory byte to memory,
autoincrement.

LDiIB

LDIB dst, src, Rc

IR s,;sf1o111010f Rd fooot
000 ol Re Rs J1oo0o0
T
Py AFFECTED
clzfs] fodu] wnarrecTeo

20

Operation

dst<0:7> <«s5re<0:7>

Rs<0:15> « Rs<0:15>+ 1}
Rd<0:15> « Rd<0:15>+ 1
Re<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

to Memory,

auto =

LDIR

increment and repeat.

IR

LDIR dst, src, Rc,

101110

[ Rd coot

0o00d ke Rs joooo

*n is the number of
iterations.

PV

AFFECTED

DA/

x

UNAFFECTED

11 + 9n*

Operation

dst<0:15> <« src<0:15>
Rs<0:15> <« Rs<0:15+
Rd&0:15> <« Rd<d:15>+
Re<0:16> «  Re<0:15>-

repeat until termination

- NN

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 S,NS’IO]]IOIO

Rd

0001

ooool

Rc Rs

0000

*n is the number of iterations.

pv

AFFECTED

x

UNAFFECTED

11 + 9n* Operation

dst<0:7> +« src<0:7>

Rs<0:15> <« Rsx0:15>+ 1
Rd<0:15> <« Rd<0:15>+ 1|
Rc<0:15> <« Re<0:16>- 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
reqisters 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 1

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

P/V: Set to 1.
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LOAD long word register LDL / LDRL
to memory
LDL dst, Rs
IR snsjoooi 1100 Rd Rs 1 Operation
LDL dst, Rs dst<0:31> <« src<0:31>
DA NS 0O1011101po0O0O Rs 14
ADDRESS Description
The long word contents of
LDL dst, Rs the source register are
loaded into the destination.
DA sso 0 1 01T 110148000 Olﬁ Rs 15 The source operand is always
a general purpose long word
0 SEGMENT OFFSET register designated by the
Rs field of the instruction.
LDL dst, Rs The long word destination
is determined from the
DA sto Joioiiioil 17 applicable addressing mode.
The contents of the source
1 SEGMENT are unaffected, and the
original contents of the
OFFSET destination are lost.
LDL dst, Rs
NS
X Imonlollngaéo Rs 15
I ADDRESS
LDL dst, Rs
X sso e ror i Rd#OIRs 15
0 SEGMENT OFFSET
LDL dst, Rs
A swo fototriaan 18
SEGMENT
L
OFFSET
LDRL dst, Rs
RA S;NsBoo1 1011100000 Rs 17
DISPLACEMENT
R
LDL dst, Rs
A S’NSOOIIOIlIIRgﬂI A5 17
’ DISPLACEMENT
LDL dst, Rs
BX 17

AFFECTED

s frufoal v

UNAFFECTED

Flags are not affected.
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LOAD lg;gs'gz:d into LDL /I LDRL I

LDL Rd, src _
Operation
R swsfoororoofrs fra ] 3 et
g i 0: :31>
“LDL Rd, src dst<0:31> “ src<0:31
M s,ns[0001010010000| Rd 1
31 OPERAND 16 R
Description
PERAND 0
e 2 The source operand long word
LDL Rd, src is loaded int9 the destination
long word register. The
S,NS 010100 Rs£0 Rd R source operand is determined
IR 00 s# by the applicable addressing
mode and the destination is
LDL Rd, src always a general purpose
register designated by the
DA NS lO 1010100f0000 Rd 12 Rd field of the instruction.
N N o The contents of the source
ADDRESS operand are unaltered while
the original contents of the
LDL Rd, src destination are lost.
DA SSO IO 1010100 f000 0417 Rd 13
lo SEGMENT OFFSET
LDL Rd, src

DA stofororoio00fooo 15
1 SEGMENT
OFFSET
LDL Rd, src
X N o1o010100 | Rs£0 AIA Rd 13
ADDRESS
LDL Rd, src
X 500010310100 Rsaéolad_ 13
of secHenT OFFSET
LDL Rd, src

X SLO 010100 16
OFFSET
LDRL Rd, src
RA s,nsfoo11o0101foooo I Rd 17
DiSPLACEMENT
LDL Rd, src
BA snskorioro1 ] rsto | e 17
DISPLACEMENT
Flags are not affected.
LDL Rd, src
BX snsppl11i10101 17 AFFECTED

CY Z} S PVPARH UNAFFECTED
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LOAD IMMEDIATE long word

LDL

IR

DA

DA

DA

><

S,HS

NS

$So

SLO

NS

SSO

o memory

LDL Rd, IM

00007101 I Rd |O 111 17

31 OPERAND 16

15 OPERAND 0

LDL Rd, IM

01001101 J000O0p 11 1 20

31 OPERAND 16

15 OPERAND 0
ADDRESS _

LDL Rd, IM

01001101 ID 00 0!0 P11 21

31 OPERAND 16

15 OPERAND 0

0 SEGMENT 4]7 OFFSET

LDL Rd, IM

0O1 001101 IO 00 OIO 111 23

31 OPERAND 16

15 OPE

RAND

SEGMENT

OFFSET

LDL Rd, IM

p 1001101 I Rd#0 lo 11 1] 21

B1 OPERAND 16

15 OPERAND 0
ADDRESS

LDL Rd, I

b 1001107 I Rd#0 |o 111 2

31 OPERAND 16

15 OPERAND 0

o SEGMENT OFFSET

LDL Rd, IM

o 10011071 | rdf0 Jo 1 1 1] 24
31 OPERAND 16

15 OPERAND 0

SEGMENT

OFFSET

Operation

dst <0:31> <« M <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

(gl
~N
w
o
=
o
b=]
= 4

UNAFFECTED
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LOAD multiple registers

LDM

into memory

IR

DA

DA

DA

LDM dst, Rs, N

LDM dst, Rs, n
NS 010111000000
ADDRESS
—
LDM dst, Rs, n
SSO ]
SLo
OFFSET
LDM dst, Rs, n
NS 01011100
LDM dst, Rs, n
S0 b i1o11100
SEGMENT
LDM dst, Rs, n
SLO 1011100 [ RO 1001
Rs
1 SEGMENT
OFFSET - I
AFFECTED

UNAFFECTED

| 14 + 3n

11 + 3n  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 Rg
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.

15 + 3n

17 + 3n

15 + 3n

| 15 + 3n

18 + 3n

Flags are not affected.
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LOAD multiple registers
from memory

LDM

IR

DA

DA

DA

NS

$S0

SLO

NS

$SO

SLO

LDM Rd, src, N

1100

0001

LDM Rd, src, N

OFFSET

LDM Rd, src, N

AFFECTED

c}z SlPVIDA H

UNAFFECTED

11 + 3n

14 + 3n

| 15 + 3n

17 + 3n

| 15 + 3n

15 + 3n

18 + 3n

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 RF 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

LDPS src

S,NS[O-O]I]OOIJ Rs |00

NS

$SO

NS

$S0

SLO

0 oJ 12,16

LDPS src

01111001 I 000 Olp 0
ADDRESS

LDPS src

011 110010000 lp 0

0 SEGMENT OFFSET

LDPS src

OFFSET

01111001 22
1 SEGMENT
OFFSET
LDPS src
01111001 I Rs#0 [0 000 17
ADDRESS
LDPS src
01111001 Rs#0 {0 0 00 20
Ol SEGMENT OFFSET
LDPS src
a—
01111001 23
1 SEGMENT

UNAFFECTED

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
S,NS'OIIIIOII[OOOO‘IOIO] 7

Operation
S FLAG <« Al
[

Z FLAG <«

Description

The multi-micro input line
Al is tested.

Flags:

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

c Izl levloal ] unarrecTED
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MYLTI MICRO REQUEST MREQ This is a system instruction,

MREQ Rc

s,us[onnonl Rc IIIO!JV 12 + 7n*

*n is the number of decrementations.

(n=g@ if initial state of 41 was 1)

Description

There is an external input called Micro-in (,u.l) and an output
called Micro-out (}4\0). The MREQ instruction tests the state of
the Ml input. If° the ALl input is 1, the instruction terminates

If the/lu input is zero, the output is activated and the general
purpose register designated by the Rc field of the instruction is
decremented by 1. The state of the Ml line is tested, and the contents

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 A is not set.

Flags:
S Z
0 [ Instruction terminated after initial test of/\).| _
0 1 Instruction terminated due to contents of Rc reaching zero.
1 1 Instruction terminated due to input being 1 after/ﬂo
input was activated.
Z]s AFFECTED
c PVEDA] H UNAFFECTED
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MULTI MICRO RESET

MRES

This is a system instruction

MRES

S,NSIOII]IOIIIOOOO[IOOII

AFFECTED

ul  unaFrecTED

Operation

/(/(0 “ ']

Description

The multi-micro out line
_M O is reset.

Flags are not affected.
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MULTI MICRO SET MSET

This is a system instruction.

MSET

S,NSIOI]IIOIIIOOOOIIOOOJ

AFFECTED

UNAFFECTED

o
~N
wr
o
<
o
>
x

Operation

/-lO s 1

Description

The multi-micro out line
MO0 is set. Note that this
operation performs an
unconditional setting of
the 40 line, independent
of the state of the multi-
micro in line /\ll,

Flags are not affected.
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MU[_TIP'_Y rcgister with word

MULT

IM

IR

DA

DA

DA

NS

SS0

SLO

NS

SSO

SLO

MULT Rd, src

10011001 Rs Rd 70

MULT Rd, src

0 001 1001 0000 Rd

70

OPERAND

MULT Rd, src

00011001 Rs#0 Rd 70

MULT Rd, src

pto11001 0000 Rd 71

ADDRESS

MULT Rd, src

I010||001 0000 Rd 72

O‘ SEGMENT OFFSET

MULT Rd, src

|01011001 74

SEGMENT

OFFSET

MULT Rd, src

01011001 Rs#0 Rd 72
ADDRESS

MULT Rd, src

01011001 Rs#ol Rd 72

OFFSET

o l SEGMENT

MULT Rd, src
[; 1011001

1 SEGMENT

OFFSET

cfz] s IAFFECTED

| HI 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 compiement 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
-212 or greater than/equal to
2! . Reset otherwise.

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

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

P/V: Reset
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[MutT]

MULTIPLY regi;ter with

long word

MULTL Rd, src
R s,ns rl 001100 o' Rs I Rd 1282 + 7n%  Operation

dst<0:63> « dst<0:31>X src<0:31>

MULTL Rd, src

I s,ns Joooi110o00Joooo] R4 |28+ 7nt Description
3 OPERAND 16 The ieast significant long word
of a destination register quadruple
15 OPERAND 0 (multiplicand) is multiplied by

the contents of a source long word
operand (multiplier). The result

MULTL Rd, src ii loaded into the destination,
which is a general purpose register
IR s,ns 00011000 Rs Rd 282 + In* quadruple designated by the Rd field

of the instruction. The source
operand is determined from the

MULTL Rd, src applicable addressing mode. Both
the multiplicand and multiplier
DA s 0101100040000 Rd 283 + 7n* are treated as signed two's com-
plement 32 bit integers. The
ADDRESS original contents of the desti-

nation are lost. The source
contents are unaltered.
MULTL Rd, src

DA 550 01011000§0000 Rd 286 + Tn*

0[ SEGMENT OFFSET

MULTL Rd, src

DA sio fotrotrt1ooofoooo] Rrd J286 + 7nx

i 3 SEGMENT

OFFSET

MULTL Rd, src

X NS 01011000 Rs#0 Rd 28L + 7n*

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

MULTL Rd, src the destination operand.
X $S0 01011000 Rs#0 Rd 286 + 7n*
0] SEGMENT OFFSET

MULTL Rd, src

X SLO 01011000 Rs#0 Rd 287 + 7n* Flags:
1 SEGMENT C: Set to 1 if product is less than
‘%31,-or greater than/equal to
OFFSET 231, 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.
c ra B3 4 AFFECTED
DAR H UNAFFECTED
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NEGATE word

NEG

IR

DA

DA

DA

S,Ns

s,NS

NS

$SO

NS

$S0

SLO

NEG dst
10001101 Rd oo1l1o0
NEG dst
0000110 II Rd IO 010
NEG dst
oloo1l1iotjooo 0|0 010
ADDRESS
NEG dst
010601101§J000030010
0 SEGMENT OFFSET
NEG dst
coroontrion
1 SEGMENT
OFFSET
NEG dst
olooti1io1l Rs#0 010
ADDRESS
NEG dst
01001101 reso poio
0 SEGMENT OFFSET
NEG dst
ol1o001t1toil
1 SEGMENT
OFFSET
C §Z §S PV AFFECTED
DAJH 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.

2: 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 f10001100] =d Io 010 7 Operation
dst<0:7> «dst<0:7> + 1
NEGB dst
IR S,NS J0OO0OTI 100 Rd Joo1lo 12
Description
NEGB dst
The contents of the destination
DA NS ol1ooltoofoooofooio 15 byte operand are replaced by
its two's complement. The
ADDRESS : destination operand is obtained
by using the asppiicable
addressing mode. The negation
NEGB dst is achieved by complementing
the destination operand and
DA SS0 otool1iookhooofooio 16 adding 1.
0 SEGMENT OFFSET
NEGB dst
DA Sto Yo1o0o01100foooofoo 18
1 SEGMENT
OFFSET
NEGB dst
X NS 01001100 Rd#0 0010 16
ADDRESS
NEGB dst
X sso o100 1 100 ] reso P 010 16
0 SEGMENT OFFSET
NEGB dst
X sLo cl1oo011o0o0 Rd#0 010 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 §Z §5 §rv AFFECTED is 80 {HEX). Reset otherwise.

DARHY UNAFFECTED
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NO OPERATION NOP

NOP

S,NSlIOOO]lOI IOOOO 01

11

AFFECTED

CJZ |S JPVIDA| H ] UNAFFECTED

7

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

Flags are not affected.
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OR word with register OR

I

IR

DA

DA

DA

S,NS

S.NS

NS

SS0

SLO

NS

$SO

SLo

OR Rd, Rs

10000101 ] Rs Rd ]

OR Rd, IM

po0o00O0O101 Jooo00 Rd
OPERAND

OR Rd, src

0000010 Rs#0 Rd

OR Rd, src

0 1000101 I 0000 Rd

ADDRESS
OR Rd, src
b 1000101 foooo] Rrd
1 l SEGMENT OFFSET
OR Rd, src
b 1000101 Joooo] Rra

1 SEGMENT
OFFSET
OR Rd, src
0 1000101 JRs #£0 Rd
ADDRESS
OR Rd, src
0 1000101 JRs 0 l Rd
0 [7 SEGMENT OFFSET
OR Rd, src
0 1000101
] SEGMENT
OFFSET
Z] s AFFECTED
C PVIDA] HY UNAFFECTED

12

10

10

Operation
dst<0:15> <src<0;15>V dst<0:15>

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 !l if result is zero.
Reset otherwise.

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




OR byte with register

ORB

IM

IR

DA

DA

DA

S,NS

NS

$SO

SLO

NS

SSO

SLO

ORB Rd, Rs

10000100 I Rs. I Rd

ORB Rd, IM

000D00T1O00O

OPERAND

ORB Rd, src

00

00 Rd

00000100

Rs#0 Rd

ORB Rd, src

01000100 Io oool rd

ADDRESS

ORB Rd, src
0100010040000 Rd
0 SEGMENT OFFSET
ORB Rd, src

1000100

SEGMENT

0 0

OFFSET

ORB Rd, src

01000100

Rs

#0 Rd

ADDRESS

ORB Rd, src

—
ocloo0oo0t1o00

Rs

#ol Rd

ol SEGMENT

QFFSET

ORB Rd, src

01000100

—

SEGMENT

QFFSET

AFFECTED

UNAFFECTED

10

13

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 mot 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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OUTPUT word from memory to

OTDR

|/0 port, autodecrement
and repeat.

This is a system instruction.

OTDR dst, src, Rc

IR s,Nsfoo1 11001

1

Rs 1010

000 ql Rc

Rd 000 0

*n is the number of iterations

PV

AFFECTED

UNAFFECTED

11 + 10n* Operation

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

dst<0:15> <«
Rs<0:15> <«
Re<0:15> <«
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.




OUTPUT byte to 1/0 port,
from memory, autodecrement

and repeat

OTDR B'

This is a system instruction,

OTDRB dst, src, Rc

001110

IR

10

Rs

1010

ooool Rc

Rd

0000

*n is the number of

iterations

AFFECTED

©
-
T

UNAFFECTED

11 + 10n*

Operation

dst<0:7> <«
Rs<0:15> <«
Re<0: 15> <«

sre<0:7>
Rs<0:15>- 1
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.

Flags:

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

from memory, autoincrement

and repeat

OTIR

OTIR dst, src, Rc

IR S,Ns J0 01

11011¢ rRs fpoo

000 OI Re

Rd p 00D

*n is the number of iterations

Py AFFECTED
cfz sl DA} H| UNAFFECTED

157

This is a system instruction.

11 + 10n* Qperation

dst<0:15> <«  src<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 conténts of the genéral
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 instructien
terminates when the result of
this decrementation reaches
zero. This instruction is
interruptible. i

Flags:

P/V: Set to 1.



SUTPUT byte to 1/0 Port from

memory autoincrement and repeat.

OTIRB

OTIRB dst, src, Rc
IR s,ns Joot1 11010 s Jooro
0000[ RC Rd 0000

*n is the number of

iterations.

PV

AFFECTED

clzfst foa

H] UNAFFECTED
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This is a system instruction.

11 + 10n% Operation

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 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.



OUTPUT word to 1/0 port ourT This is a system instruction

from register.

OUT Rs, dst

IR S,N500111111| Rd‘RsJ 10

QUT Rs, dst

DA S,NS 0O1 11011 Rs jo11 0 12

PORT ADDRESS

AFFECTED
clz] sipvpaln UNAFFECTED

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.



QUTPUT byte to 1/0 port OUTB

from register

OUTB Rs, dst

IR S,NS|00lll110|Rd I RSJ

OUTB Rs, dst

DA ssfoor11010| re Joi11o

PORT ADDRESS

AFFECTED
clz1s1pvioal Hf UNAFFECTED
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10

This is a system instruction.

Operation

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

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

Flags are not affected.



OUTPUT word to 1/0 Port

ouTD

from memory autodecrement.

0UTD dst, src, Rc

IR s,Nsfo0 T 110011 Rs Jici1o
ooool Re Rd 1000

PV AFFECTED

clz s DA UNAFFECTED
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This is a system instruction.

21

Operation
dst<0:15> <« sre<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.



QUTPUT byte to 1/0 port

from memory, autodecrement

OUTDB-l

QUTDB dst, src, Rc

IR S,NS

00111010

Rs 1o1t1o

000 Ol Rc Rd 1000
IPV AFFECTED
Ciz s DA} H{ UNAFFECTED
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This is a system instruction

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.

Ftags:

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



QUTPUT word to 1/0 port

IR

from memory autoincrement

OUTI dst, src, Rc

{ouT!

60111011 Rs Joo 10

ooool Rc Rd J1000
PV AFFECTED

cfzis DA H | UNAFFECTED
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21

This is a system instruction

Operation

dst<0:15> <« src<0:15>
Rs <0:15> <« Rs<0:15>+ 2
Rc <0:15> <« Rc<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.

Fiags:

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



QUTPYUT byte to 1/0 port

from memory, autoincrement

IR

QUTIB dst, src, Rc

OUTIB

boot111010 Rs fo0 10
00 0[ Rc Rd 1000
PV AFFECTED
clz s DA UNAFFECTED
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This is a system instruction

21

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

Flags:

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



POP word

IR

DA

DA

DA

><

NS

SSO

NS

SSO

SLO

POP

POP dst, src
10010111 Rs#0 | Rd 8
POP dst, src
0001011 II Rs#0 l Rd 12
POP dst, src
0101011 1] Rs#¥0 0000 15

ADDRESS
POP dst, src
0101011 1} Rs#0 coo 16
0 SEGMENT OFFSET
POP dst, src
otolo1l11 18
1 SEGMENT

OFFSET
POP dst, src
0l1o0t1o1ll1 Rs#0 | Rrdz0 16

ADDRESS
POP dst, src
01010111 J Rs#0 I Rd#0 16
0 SEGMENT OFFSET
POP dst, src
01010111 19
1 SEGMENT

OFFSET

AFFECTED

L2 SPYPALY | unarrecTeD
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Operation

Description

The word from the memory
location addressed by the
general purpose register desig-
nated by Rs, is loaded into

the destination. The contents
of the register designated by
Rs are then automatically
incremented by 2. 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
RZ may be utilized as a stack
pointer. The destination is
determined by the applicable
addressing mode.

Flags are not affected.



POP long word

IR

DA

DA

DA

s,NS

s,NS

NS

$S0

SLO

NS

SSO

POPL

POPL dst, src

10010101} Rsgo Rd

POPL dst, src

000101 01| Rs#0 I Rd

POPL dst, src

01010101] Rs#¥0 f0 000
ADDRESS

POPL dst, src

01010101] Rs#¥0 OO O0O

1 SEGMENT OFFSET

POPL dst, src

0olot1o0101

1 SEGMENT

OFFSET

POPL dst, src

0101010 1] Rs#0 Rd#0

ADDRESS

POPL dst, src

01010101} Rs#0 I Rd#0

0 SEGMENT OFFSET

POPL dst, src

01010101

1 SEGMENT

OFFSET

AFFECTED

cfzf spvf oA" | unarrecren
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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.



PUSH

PUSH word
PUSH IR, src
R S,NS§1 00100 11 I Rd#0 Rs l
PUSH IR, src
M s,NsfoD0O0 T 101 Rd#0 Ji 0 O
OPERAND
PUSH IR, src
IR s,nsfoo o100 11 Rd#0 Rs
PUSH IR, src
DA 0b1010011}) Rif0 Jooo o0
NS
ADDRESS
PUSH IR, src
DA sso o1ot1o011 R&#C J0 00O
ol SEGMENT OFFSET
PUSH IR, src
DA SLOJo 1010011
SEGMENT
OFFSET
PUSH IR, src
X NS Jol1o010011 Rd&#0 § Rs#0
ADDRESS
PUSH IR, src
X ssoflor1o0100 11 Rd#0 I Rs#0
oI SEGMENT OFFSET
PUSH IR, src
X stoJo1o010011 l Rd#0
1 SEGMENT
OFFSET

AFFECTED

=t

UNAFFECTED
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Operation

Description

The contents of the register
designated by the Rd field of
the instruction are decre-
mented by 2. The source word
cperand is then loaded into the
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.



PUSH lTong word

IM

IR

DA

DA

DA

S,NS

NS

$S0

NS

SS0

SLO

PUSHL
PUSHL IR, src
ll 001000 117 Rd#0 I Rs ;AJ
PUSHL IR, src
0000110 II Rd#0 |I 001
31 OPERAND 16
i5 OPERAND 0
I
PUSHL IR, src
l 00010001} RdA0 Rs I
PUSHL IR, src
01010001 Rd#0 0000
ADDRESS
PUSHL IR, src
01010001} R0 JO00O
O| SEGMENT OFFSET
PUSHL IR, src
PE———
01010001
1 SEGMENT
OFFSET
PUSHL IR, src
01010001 Rd#0 Rs#0
ADDRESS
PUSHL IR, src
01010001 Rd#0 Rs#0
4 SEGMENT - OFFSET
PUSHL IR, src
01ot1o0001
1 SEGMENT
OFFSET
AFFECTED
clz]s JPvipAl Hl UNAFFECTED
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19

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.



RESET bit in word

IR

DA

DA

DA

X

S,NS

NS

$SO

SLO

NS

$SO

SLO

RES
RES dst, b
10100011 | Rd l b b
RES dst, b
00100011 I Rd l b n
RES dst, b
01100011 Joooo} b 13
ADDRESS
RES dst, b
011000110000} b 14
0]  SEGMENT OFFSET
RES dst, b
01100011 16
1 SEGMENT
OFFSET
RES dst, b
01100011 Rd#0 | b 14
ADDRESS
RES dst_ b
—
01100011 Rd#OAI b 14
0 SEGMENT OFFSET
RES dst, b
01100011 17
1 SEGMENT
OFFSET
AFFECTED
c§ 2] sfpvoa]H ] unarrecTED
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Operation -

Description

The selected bit of the word
destination is reset to @.

The remaining 15 bits are
unaltered. The destination

is determined by the applicable
addressing mode, while the

bit to be reset is
determined by the binary

value of the b field of

the instruction.

Flags are not affected.



RESET bit in word, (dynamic) RES

RES dst, Rs

R s,Ns{00100011 10 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.
AFFECTED

UNAFFECTED

~
w
<
=3
>
-
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RESET bit in
R $,NS
IR S,NS
DA NS
DA $S0
DA SLO
X NS

X $S0
X SLO

RESB

byte (static)
RESB dst, b
1010001 0' Rd I b b
RESB dst, b
00100010 ' Rd I b I "
RESB dst, b
o1100010f0000} b 13
ADDRESS
RESB dst, b
ot1tocol1ofoooo} b 14
o] SEGMENT OFFSET
RESB dst, b
ot1100010foo0o00 16
1 SEGMENT
OFFSET
RESB dst b
01100010] Rdé0 b 14
ADDRESS
RESB dst, b
01100010 Rd#0 I b 14
0 SEGMENT OFFSET
RESB dst, b
01100010f Rd#0 b 17
1 SEGMENT
OFFSET
AFFECTED
C | z]s fv DA §H | UNAFFECTED
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Operation

Description

The selected bit of the byte
destination is reset to §.

The remaining 7 bits are
unaltered. The destination

is determined by the applicable
addressing mode, while the

bit to be reset is

determined by the binary

value of the b field of the
instruction.

Flags are not affected.



RESET bit in byte, (dynamic)

RESB dst, Rs

RESB

1010001030000

AFFECTED

DAY H

UNAFFECTED

172

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.



RESET FLAGS RESFLG

RESFLG
S,NS b 0001101 KLZSPVYOOI11 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=¢ if 1
7 no effect reset C flag
6 no effect reset Z flag
5 no effect reset S flag
4 no effect reset P/V flag
Flags:
clzl sy AFFECTED See above

pa | H | UNAFFECTED
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RETURN conditional RET

from subroutine

RET CC CC True/CC false
S,NS[loonvlolJoool cc J,10,13/.7,7'

Operation
Non segmented Segmented
if CC condition met if CC condition met
PC < (R15 <0:15>) PC segment <« (RR14<0:22>)

R15<0:15>+R15<0:15>+ 2 R15<0:15> <« RI5<0:15>+ 2
PC OFFSET <« (RR14<0:22>)
R15<0:15> <« RI5<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.

AFFECTED Flags are not affected.
clz]s jrvfoal | unaFrecTED
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ROTATE word 1eft.

RL

RL Rd, n
R s,usbonooirlkd bowo
C §Z {sS /d AFFECTED
DA UNAFFECTED

175

6 (one place)}
-7 {two places) -

Operation

e e =—

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 | if result is negative.

P/V:

Reset otherwise.

Set to 1 if sign of destination
register changed during
rotation. Reset otherwise.



ROTATE byte left

R

RLB

RLB Rd, n

S,NS IIOIIOOIOI Rd

lOb_tgl

clzls b

AFFECTED

x

|oa

UNAFFECTED

176

6 (one place)
7 (two places)

Operation

o=

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 |
of the instruction; zero
corresponds to one place and
one corresponds to two places.

Flags:

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

2: Set to | 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.



ROTATE word left through Rl'c

carry

RLC Rd, n

R s,ushorlaonrkd I00b0|5(0neplace)
7 (two places)

Operation

Lﬁ(—-lls ; JIJ

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 significant
bit rotated out of desti-
nation 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 destina-

tion contents changed during

c 1zys b/d AFFECTED rotation. Reset otherwise.

JoA | unarrecTED




ROTATE byte left through RLCB

carry

RLCB dst, n

R s,Ns 110 IIOOIOLLRdL 'lOOno 6 (one place)
7 (two places)

Operation
7 € 0]

Description

The contents of the desti-
nation 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 out of destination.

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 destina-

tion changed during rotation.

clz s Ipw AFFECTED Reset otherwise.
DA}H UNAFFECTED
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ROTATE DIGIT LEFT, byte

RLDB

Operation

RLDB Rs, Rd
R S,NS | 1011111 ol Rs l Rd
Zls AFFECTED
¢ pvioal n| UNAFFECTED

179

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.




ROTATE word right.

RR Rd, n

R S,NS[IOIIOOI]IRd [llbﬂ

6 {one place)
7 (two places)

Operation

b——=

3hm

AFFECTED

DA

X

UNAFFECTED

180

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 ! 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 ! if result is zero.

Reset otherwise.

S: Set to | if result is nega-

tive. Reset otherwise.

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

tion register changed during
rotation. Reset otherwise.



ROTATE BYTE rignhe RRB

RRB Rd, n

R S,NS Il 0110010 Iﬁ Rd l1 1b oI 6 (one place)

7 (two places)

Operation

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 1 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 0.
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

clzls P/\/ AFFECTED otherwise.

‘DAfH UNAFFECTED
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ROTATE

word right through
carry

RRC Rd, n

RRC

S,NS llolloolll‘Rd‘ ‘]OlbOIG(oneplace)

7 (two places)

Operation

Lr—— °

AFFECTED

DA

H

UNAFFECTED
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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 eone 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.



ROTATE byte right through RRCB

carry

RRCB Rd, n

R s,ns!l 0110010 ] , Rd Io 1b qJ 6 (one place)
7 (two places)

QOperation

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.

clzls P/ AFFECTED P/V: Set to 1 if sign of destination

DA | H UNAFFECTED contents changes during

rotation. Reset otherwise.
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ROTATE DIGIT RIGHT . byte

RRDB Rs, Rd

R s,NS II 0111100 l Rs l Rd ;]

Operation

AFFECTED

c PvfoA

UNAFFECTED

184

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.

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



SUBTRACT word with carry

SBC Rs, Rd

SBC

R S,NSFOI]OiIIIRsIRdJ

AFFECTED

DA

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

significant bit of result.
Set otherwise.

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

S: Set to | if result is negative.

Reset otherwise.

/¥: Set to 1 if there is arith-
metic overflow. Reset
otherwise.



SUBTRACT byte with carry

SBCB Rs, Rd

SBCB

R SNSFO 110110 Liﬁi,IxRéhJ

=

AFFECTED

UNAFFECTED
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5 Operation

dst<0:7> «dst<0:7>~ src<0:7>- €

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 compiement 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 & on carry from most
significant bit of result.
Set otherwise.

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

S: Set to ! 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

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



SYSTEM CALL SC

SC N
sNs Jor11110 N 39, 33
Operation
Non Segmented Segmented
R15<0:15> <« RI5<0:15>- 2 R15<0:15> <« R15<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> <« RI5<0:15>- 2 R15<0:15> <« R15<0:15>- 2
(R15<0:15>)« FCW (RR14<0:225) « FCW
R15<0:15> <« RI15<0:15>~ 2 R15<0:15> <« R15<0:15>- 2
(R15<0:15>) <« 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 ldentifier.

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]eoalu | arrecren new FCW.
UNAFFECTED
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SHIFT

word arithmetic SDA

(dynamic)’

SDA dst, Rs Operation

1

0110011 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.

cCpzl spv AFFECTED
DAI H UNAFFECTED
Flags:
C: Loaded from bit 15 shifted out of destination register (left shift)

Z:
S

P/V:

or from bit @ shifted out of the destination register (right shift).
Set to 1 if the result is zero. Reset otherwise.

: Set to | if most significant bit of resultant destination register

is 1. Reset otherwise.

Set to | if sign of destination register is changed during shift.
Reset otherwise.
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SHIFT byte arithmetic SDAB

(dynamic)

SDAB dst, Rs

: Operation
10110010 15 + 3n* )
dstc0: 7> & dstc0:7> shifted

*n is the number of places shifted.

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.

pAl 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 | 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 1tong word arithmetic |SDAL

(dynamic)

SDAL dst, Rs

Operation

10110011

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.

Clzysirv AFFECTEID

pal Hf UNAFFECTED

Flags :

C: Loaded from bit 31 shifted out of destination register (!eft shift)
or from bit @ shifted out of the destination register (right shift).

Z: Set to 1 if the resultis zero. Reset.otherwise. i . X
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 word logical SDL

dynamic)

SDL dst, Rs

1011001 15 + 3n*  Operation

dst<0:15> « dst<0:15>shifted

*n is the number of places 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.

¢ Set to. ] if the result is
zero. Reset otherwise.
S: Set to 1 if .result is

negative.
Reset otherwise.

/V: Undefined.

~N

clzIsi’ AFFECTED »

pvipA H UNAFFECTED
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SHIFT byte logical

(dynamic)

SDLB dst, Rs

spL8

10110010

*n is the numter of places shifted

AFFECTED

PV

UNAFFECTED

192

15 + 3n* Operation
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 | if the result is
P. Reset otherwise.

S: Set to 1 if the result is
negative. Re i

P/V: Ungefined. set otherwise.



SHIFT 1long word logical
(dynamic)

SDLL dst, Rs

SDLL

10110011

*n is the number of places shifted.

tul
.
Y

AFFECTED

PV]DA]

ul unaFeecTED

193

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 } if result is

negative. Reset otherwise.

P/V: Undefined.



SET bit in word (static)

"DA

DA

DA

><

S,NS

NS

SLO

NS

SLO

SET

SET dst, b
1010010 (] Rd 4[ b 4
SET dst, b
00100101 I Rd l b 11
SET dst, b
0110010130000 b 13
ADDRESS
SET dst, b
011001 01j00¢0C0O b 14
0 SEGMENT OFFSET
SET dst, b
01100101 16
1 SEGMENT
OFFSET
SET dst, b
01100101 Rd#0 b 14
ADDRESS
SET dst, b
01100101 RA#0 l b 14
0 SEGMENT OFFSET
SET dst, b
01100101 17
i SEGMENT
OFFSET
AFFECTED
CJZ|}S JPVJDA] H] UNAFFECTED
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QOperation

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.



CT bit in word (dynamic)

SET dst, Rs

SET

00100101

AFFECTED

DA

=

UNAFFECTED
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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.



SET bit in byte (static)

IR

DA

DA

DA

NS

SLO

NS

$S0

SLO

SETB

SETB dst, b
10100100 ~Rrd b
SETB dst, b
0010010 ol Rd#0 b
SETB dst, b
o1100100J0000f b
ADDRESS
SETB dst, b
or1ioo01oofoooof b
d  SEGMENT OFFSET
SETB dst, b

01100100

0000

] SEGMENT
OFFSET
SETB dst, b
01100100} Rd#0 b
ADDRESS
SETB dst, b
011001 00fRd#0 [ b
0 SEGMENT OFFSET
SET8 dst, b

01100100

1 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.



SET bit in byte (dynamic) SETB

SETB dst, Rs

R SNSJO O 1001000000 10 Operation

Description

The selected bit of the byte
destination is set to 1.

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.

AFFECTED Flags are not affected.
C Z§ SJPVJDA} H UNAFFECTED
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SET FLAGS SETFLG

SETFLG
(s,Ns) II 0001101 Ic ZsPRoOO1 7 Operation

Description

The CPU flags C,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 (R} If1

no effect set C flag
no effect set Z flag
no effect set S flag

‘ no effect set P/V flag

Fo ARV - A

Flags:

See above.
cl z§ sly AFFECTED €

pA | H UNAFFECTED
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SPECIAL INPUT byte to

DA

register from 1/0 port

SINB Rd, src

pbotl111010

Rd 0101

PORT ADDRESS

AFFECTED

UNAFFECTED

199

This is a system instruction

12 Operation

Rd<0:7> <« srec<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.



SPECIAL INPUT byte from

1/0 port to memory,
autodecrement.

SINDB

SINDB dst, src, Rc

IR s,Ns Jooi1 11010 R fhoo
000 ol Rc Rd Jiooo
PV] AFFECTED
clzls DA H | UNAFFECTED

This is a system instruction.

21

Operation

dst<0:7> « src<0:7>
Rd<0:15> « Rd<0:156> - |
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.

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 Teast significant
eight lines.

Flags:

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



SPECIAL INPUT byte from SINDRB This is a system instruction.
1/0 port to memory,
autodecrement and repeat.

SINDRB dst,src.Rc

IR SsNSkhoi111010 Rs 1001} 11 + 100* gperation
0 000 l Rc Rd 0000 dst<0:7> + src<0:7>

Rd<0:}5> « Rd<0:15> - 1
Rc<0:15> « Re<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 /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

cy z} s A% H UNAFFECTED P/V: Set to 1.
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SPECIAL INPUT byte from

/0 port to memory,
autolncrement.

SINIB dst, src, Rc

SINIB

IR S,NSJOo0 111010 Rs 0001
000 OI Rc Rd 1000
PV AFFECTED
clzis DAl H UNAFFECTED
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This is a system instruction

21

Operation

dst<0:7> « src<0:7>
Rd<0:15> + Rd<0:15> + 1]
Re<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 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 register
is zero. Reset otherwise.



IAL INPUT byte from
B et 10 stnory uts” [SINIRB
increment and repeat

IR

S,NS

SINIRB dst, src, Rc,

00111010 Rs 0001

0000

000 ol Re Rd

*n is the number of iterations.

PV AFFECTED

UNAFFECTED

This is a system instruction.

11 + 10n%

Operation

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

P/V: Set to 1.



SHIFT word arithmetig left

R

SLA Rd, n

SLA

10110011 Rd 1001

*n is the number of places shifted.

v

AFFECTED

DA H UNAFFECTED

204

13 + 3n*

Operation

C—{: -« 0Je-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 zero.
Reset otherwise.

S: Set if the most significant
bit of the resultant desti-
nation is 1. Reset otherwise.

P/V: Set the 1 if sign of register

changed during shift oper-
ation. Reset otherwise,



SHIFT ©byte arithmetic left

SLAB

SLAB Rd,n

10110010

Rd

1001

13 + 3n*

#*n is the number of places shifted.

PY

AFFECTED

UNAFFECTED

205

Operation

Che—{=_ oo

Description

The contents of 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 1 if result iszero.
Reset otherwise.

S: Set if the most significant
bit of the resultant desti-
nation is 1. Reset otherwise.

PAVs Set to | if sign of register
changed during shift oper~
ation. Reset otherwise.



SHIFT 10ong word left

arithmetic

SLAL

SLAL Rd, n

10110011 Rd 1101

n

*n is the number of places shifted

S AFFECTED
H| UNAFFECTED

DA

206

13 + 3n*

Operation
15y T ) lslj
[:;715 — O 0

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.

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,

Set to 1 if sign of register

changedduring shift oper-

ation. Reset otherwise.

P/



SHIFT word logical left. SLL

SULRd,

R sNs pporTt1oo01 Rd 000 1} 13 + 3n* Operation

15 < 0J&-0

*n -is the number of places shifted.

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 resuit is zero.
clzls AFFECTED Reset otherwise.
pvloal H UNAFFECTED S: Set if the most significant

bit of the resultant desti-
nation is 1. Reset otherwise.

P/V: Undefined.
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byte logical left.

SLLE

SLLB

10110010 l Rd 00 64] 13 + 3n* Operation

n

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
AFFECTED register.

UNAFFECTED 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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o

SLLL
SHIFT long word logical Meft
SLL Rd, n
R S,NSR 0110011 Rd 0101
n

*n is the number of places shifted

AFFECTED

PV} DA

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 ) 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: Undefined.



SPECIAL OUTPUT byte

from memory to 1/0 port,
autodecrement and repeat.

SOTDRB dst, s

SOTDRB

rc, Rc

IR s,Ns Joo 1 1101

—_

0 Rs 1 01

oooo‘ Rc

Rd 0000

*

iterations.

*n is the number of

PV

AFFECTED

DA

p= =

UNAFFECTED

210

This is a system instruction.

11 + i0n% Operation
dst<0:7> +  src<0:7>
Rs<0:16> < Rs<0:15>- 1
Re<0:15> «  Re¢<0:15>- 1

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.

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.



SPECIAL QUTPUT

memory to 1/0 port,

byte from

autoincrement and repeat.

SOTIRBdst, src, Rc

SOTIRB

IR s,Ns [0

ot11101

0

Rs 0011

oool Rc

Rc 0000

*n is the number of

iterations.

PV

AFFECTED

DA H

UNAFFECTED

211

This is a system instruction.

11 + 10n* Qperation

dst<0:7> <«  sre<0:7>
Rs<0:15> <« Rs<0:15>+ 1
Rc<0:15> <«  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 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.



SPECIAL QUTPUT byte from

register to 1/0 port

DA

S,NS

[SouTB

SOUTB dst, Rs

oo11.d00108 Rs fJot1 11
PORT ADDRESS
AFFECTED _
¢ sievoa] H | unarFecTED
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This is a system instruction

Operation

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.

Flags are not affected.



SPECIAL [IJTPUT byte from

memory to |/0 port,

SOUTDB

This is a system instruction.

CLOCK CYCLES

21 Operation

dst<0:7> <« srec<0:7>

autodecrement.
SOUTDB dst, src, Rc
IR s,Ns Joo 111010 Rs 1011
000 0[7 Rc Rd 100 0
PV AFFECTED
.CJZYS DA UNAFFECTED

213

Rs<0: 15> <« Rs<0:15>- 1
Rec<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 /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.



SPECIAL OUTPUT |

byte from memory to SOUT'B This is a system instruction.
1/0 port, autoincrement, eSSt

SOUTIB dst, src, Rc

IR sSNS Jooi11010 Rs J001 ll 21 Operation

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

0000 l Rc Rd 1000

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:
IPV AFFECTED

ciz s pA] H{ UNAFFECTED P/V: Set to 1 if result of
decrementing Rc is zero.
Reset otherwise.
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SHIFT word arithmetic

right

SRA Rd, n

SRA

101100

!

1 Rd |1001

*n is the number of places shifted.

©
~N
w
-9
<=

AFFECTED

DA]

n| unarrecTed

215

13 + 3n* Qperation

5—

.
[}

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 4.
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.

: 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: Reset.

~



SHIFT

right

R S,NS

byte arithmetic

SRAB Rd, n

SRAB

10110010

Rd

10 6;' 12 + 3n*

*n is the number of places shifted.

PV

AFFECTED

£A

wl unareecTED
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P/V:

Operation

FE—’EI

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.

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

S: Set if the most signifi-

cant bit of the resultant

destination is 1. Reset
otherwise.

Reset.

~N



SHIFT tong word right

arithmetic

SRAL Rd, n

' SRAL

R s.Ns f1o

i

1

GO

1 Ra Jrro 1z 4 3

*n is the number of places shifted.

Operation

Py

AFFECTED

UNAFFECTED

DA} H
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ﬁi — 16]—){
L)-E»' —> 0

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 2.
Reset otherwise.

S: Set if the most significant
bit of the resultant desti-
nation is 1. Reset otherwise.

P/V: Reset.



SHIFT

word logical right

S,NS

SRL

SRL Rd, n

10110011 Rd 0001

*n is the number of places shifted.

AFFECTED

UNAFFECTED

PV]DA

x

218

13 + 3n*

Operation

O—>{7]

0315 —>

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.
Z: Set to | if result is zero.
Reset otherwise.
: Set if the most significant
bit of the resultant desti-
nation is 1. Reset otherwise.

P/V: Undefined.

w



SHIFT byte logical right ' SRLB

SRLB, Rd, n

R S,NSH 0110010 Rd 000 1] 13 + 3n* Operation

*n is the number of places shifted.
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.

AFFECTED Z: Set to 1 if resuit is Zero.

Reset otherwise.

UNAFFECTED S: Set if the most signifi-
cant bit of the resultant
destination is 1. Reset
otherwise.

P/V: Undefined.

{p]
™~
v

==

PVEDA
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SHIFT

(static)

long word logical right

SRLL

SRLL Rd, n

10110011 Rd 0101

n

*n is the number of places shifted

AFFECTED
UNAFFECTED

x

PVIDA

13 + 3n* OQperation

03T — Iﬁ}f]

N ——

7]

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:

C: loaded from the least signi-
ficant bit shifted out of
the register.

Z: Set to | 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.



SUBTRACT word from

M

IR

DA

DA

DA

><

SUB

register

SUB Rd, src

S.NSf1 00000 11 I Rs l Rd‘AJ
SUB Rd, src

S,NSJO0000011§0000 Rd

OPERAND

SUB Rd, src

SNSJO 00000 11 l Rs#0 I Rd
SUB Rd, src

NS 01000011 |0 000 Rd

ADDRESS

SUB Rd, src

SSo 0100001106000 Rd

SLO

NS

SSO

] Ol SEGMENT

SyB

OFFSET

Rd, src

OFFSET
SUB Rd, src
01000011 Rs#0 Rd
ADDRESS
SUB Rd, src
01000011 Rs#0 Al Rd
Ol SEGMENT OFFSET
SUB Rd, src
01000011 | Rs#0
1 SEGHMENT
OFFSET
C §Z §s jpv AFFECTED
DAJ H § UNAFFECTED

221

12

10

P/V:

Operation

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

Description

The source word operand contents
are subtracted from the contents
of the general purpose word
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 while those
of the source operand are
unaltered.

Flags:

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 | if result is negative.
Reset otherwise.

Reset otherwise.

Set to 1 on arithmetic overfiow.



SUBTRACT byte from

M

IR

SUBB

register

SUBB Rd, src

S,NSll 0000010 I Rs I

Rd

SUBB Rd, src

S,;NS§0 0000010

OPERAND

SUBB Rd, src

s,NsJoooo000 10 ] Rsso Rd
SUBB Rd, src
NS Eloooom[oooo Rd
ADDRESS
SUBB Rd, src
$S0 b 1oooo10 Joooo] rd
o l SEGMENT OFFSET

SUBB Rd, src

SEGMENT

OFFSET

SUBB Rd, src

NS Pploo00O010O Rs#0 Rd
ADDRESS
SUBB Rd, src
$S0 Jo1ooo0o0 10 | Rs#0 AI Rd
|04I SEGHMENT OFFSET

SUBB Rd, src

SLo lo 1000010 I Rs#0

SEGMENT

OFFSET

C JZ }S |PV]DA ] H § AFFECTED

UNAFFECTED

13

C:

Operation

dst<0:7> «dst<0:7> =~ sre<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:

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.
: Set to | on arithmetic overfliow.
Reset otherwise.

DA: Set to 1 always.
H: Reset on carry from most signi-

ficant bit of lower b bits of
result. Set otherwise (i.e.,
borrow) .

Reset on carry from most signifi-



SUBTRACT

IM

IR

DA

DA

DA

><

Tong word from
register

SNSIIOOI 001ol Rs

S,NS

NS

SS0

SLO

NS

$S0

SLo

SUBL

SUBL Rd, src

| re

SUBL Rd, src

0001001 olo 00 ol Rd

31 OPERAND

15 OPERAND

SUBL Rd, src

000100 10] Rs#0 Rd

SUBL Rd, src

01010010f0000} Rd
ADDRESS

SUBL Rd, src

01010010Joo0o0¢0} Rd

ol SEGMENT OFFSET

SUBL Rd, src

010100100000

1 SEGMENT

OFFSET

SUBL Rd, src

010100 10] Rs#0 Rd
ADDRESS

SUBL Rd, src

010100 10f Rs#0 Rd

Ci SEGMENT OFFSET

SUBL Rd, src

01010010

| SEGMENT

OFFSET

s v

AFFECTED

=

DA

UNAFFECTED

223

16

18

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.

Filags:

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 1 on arithmetic over-
flow. Reset otherwise.



TEST condition codes and ch

set a bit in word

TCC Rd, CC

R sus Jrororrin ore ] occ | 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.

clz|s |piv|oaln UNAFFECTED
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TEST condition codes, TCCB

and set a bit in byte'

TCCB Rd, CC

R S,NSJi 0101110 ] Rd I 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 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 Flags are not affected.
¢z ls fpyloa] u] unaFrFeCTED
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TEST word
R S,NS
IR $,NS
DA NS
DA $50
DA SLO
X NS

X 550
X SLO

TEST

TEST dst

10001101 Rd fo 100

TEST dst

0000110 ll Rd

TEST dst

01001101

ADDRESS

TEST dst
oloo1l1tol1joooojoioo
0 SEGMENT OFFSET

01001101

1 SEGMENT

OFFSET

TEST dst

0100110 1} Rd#0 0100

ADDRESS

TEST dst

01001 101]JRdI40 lO 100

0 SEGMENT OFFSET

TEST dst

01001101

1 SEGMENT

OFFSET

Zy s AFFECTED

c PV} DA ”' UNAFFECTED
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0ooo0f0 100}

12

Operation
dst<0:15> « dst<0:15> V @

Description

The contents of the destination
word operand are tested to set
the appropriate flags. Testing

-is done by performing a logical

OR operation between destination
word and zero. The destination
is determined by the applicable
addressing mode and the con-
tents of the destination are

not altered.

Flags;

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

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



TEST byte TESTB

TESTB dst

100011700 Rd o1
R S,NS ! 00 7 Operation

TESTB dst dst<0:7> «dst<0:7> V @
IR sNg lpooo1100 Rd l°'°‘] 8

Description

TESTB dst
The contents of the destination
DA NS . IO 1001100J000040100 " 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
sso f0o1o0o0110 0000§0 100 12 addressing mode and the con-
tents of the destination are
0 SEGMENT OFFSET not altered.
TESTB dst
DA sto Joroo11oo0foooolfon 14
1 SEGMENT
OFFSET
TESTB dst
X Ns 01001100 | Rif0o JO100 12
ADDRESS
TESTB dst
X ss0 bi1oo1100 ] Rraso Iomo 12
1 SEGMENT OFFSET
TESTB dst
X sSLo piootiloo 15
1 SEGMENT
OFFSET
Flags:
Z: Set to | if operand is zero.
Reset otherwise.
z1slirv AFFECTED S: Set to | if operand is nega-
tive. Reset otherwise.
¢ DAY H} LNAFFECTED P/V: Set to | if parity of operand

is even. Reset otherwise.

227



TEST long word

TESTL

TESTL dst
R sns frooiriool ke |o 00 o| 13
TESTL dst
IR s,s Joooii11o00 l Rd [o 000 13
TESTL dst
DA s Jorortioofoooofoooo 16
ADDRESS
TESTL dst
DA sso fp1o1tt1oofoooofoooo 17
0 SEGMENT OFFSET
TESTL dst
DA sto kbioi11100 19
1] secment
OFFSET
TESTL dst
X s loitotitoo] rato Joooo 17
ADDRESS
TESTL dst
X $0 bior11100 ]| raro Io 000 17
o SEGMENT OFFSET
TESTL dst
X S0 biot1i100 20
1 SEGMENT
OFFSET
zl s AFFECTED
C PV] DA H UNAFFECTED

228

Operation
dst<0:31> «dst<0:31> VvV @

Description

The contents of the long word
destination are tested to

set appropriate flags.
Testing is done by performing
a logical OR operation
between destination and zero.
The destination is determined
by the applicable addressing
mode and the contents of the
destination are not altered.

Flags:

Z: Set to 1 if result iszero.
Reset otherwise.

S: Set to 1 if result is negative.

Reset otherwise.



TRANSLATE byte, autodecrement

IR

TRDB

TRDB dst, src, Rc

10111000

Rd 1000

ooog[

Rc Rs 0000
PV AFFECTED
C iz} JDA H UNAFFECTED
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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 transiated 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 jteration. 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.



TRANSLATE al:yt::e’c rement TRDR a

and repeat.

TRDRB dst, src, Rc.

IR S,Ns 10111000 Rd 1100§ 11 + thn*  Operation

000 o[ Re 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
troftslated.

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.

PV AFFECTED The instruction repeats until
the contents of the Rc register
cy z] s DA] H] UNAFFECTED 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

IR

byte,

autoi

ncrement

TRIB

TRIB dst, src, Rc

S,NS

10111000} Rd 000 &

000 d

Rc Rs 0000
Py AFFECTED _
¢} zf s Al 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 jteration. 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.



TRANSLATE byte string,

.autoincrement.
and repeat

TRIRB dst, src, Re

TRIRB

IR s,Ns 101

11000

Rd 010 OI 11 + 1hn* Operation

000 4 Rc

Rs 0000

*n is the number of iterations.

ey

AFFECTED

==

UNAFFECTED

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
string has been exhausted. This
instruction is interruptible at
the end of each iteration.

Flags:

Z: Undefined.
P/V: Set to 1.



TRANSLATE AND TEST byte,

—
TRTDB

autodecrement

TRTDB, dst, src, Rc

IR s,;Ns B1o111000 Rd 1010
ooorkc Rs loooo
z by 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
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 RP 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.



TRANSLATE AND TEST byte, ‘TRTDRBI

autodecrement and repeat.

TRTDRB, dst, sre, Rc

IR s,Nsft o1 11000 Rd j 1 10] 11 + 1hn* Operation

000 0| Re Rs 1110

*n is the number of
iterations.

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
transtated 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.

The instruction repeats until the

value Toaded ‘into the R@ register

is non zero or until the

Z PV AFFECTED contents of the Rc register reach
zero, indicating that the string

C S DA] H] UNAFFECTED has been exhausted. This instruc-

tion is interruptible at the end

of each iteration.

Flags:

Z: Set to 1 if the translated
byte is zero. Reset otherwise.
P/V: Set to 1 if result of
decrementing Re is zero.
Reset otherwise.
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TRANSLATE AND TEST byte,

IR

TRTIB

autoincrement

S,NS

TRTIB dst, src, Rc

10111000 Rd 0010
000 l Rc Rs 0000
4 PV AFFECTED
c S Al 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 length of
the string to be translated and
tested. This completes one
iteration.

This instruction terminates
after 1 tteration. It is a
special case of the instruc-
tion TRTIRB.

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.



TRANSLATE AND TEST byte

string, autoincrement, and repeat

TRTIRB

IR S,NS

TRTIRB dst, src, Rc,
10111000 Rd o1 10
000 l Rc Rs 1110

&

*n is the numbe

iterations.

r of translate

71 pv

AFFECTED

H UNAFFECTED
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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
transtated 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 registerR@.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#
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 | if the table entry
is zero. Reset otherwise.

P/V: Set to 1 if result of

decrementing Rc is zero.
Reset otherwise.



TEST

IR

DA

DA

><

word and set

S,NS

NS

$SO

SLO

NS

SSO

SLO

TSET

TSET dst

10001 101| Rd 01

TSET dst

00001101 | Rd

TSET dst

01001101fj0000§011
ADDRESS

TSET dst

01001101 400003011

0 SEGMENT QFFSET

TSET dst

01001101 [6 000jf01

SEGMENT

OFFSET

TSET dst

01001101 Rd#0 011
ADDRESS

TSET dst

01001101 Rd#0 [b 11

0 SEGMENT OFFSET

TSET dst

01001101 l Rd#0

ey

SEGMENT

OFFSET

w

AFFECTED

UNAFFECTED

Operation
1f dst<0:15> « is negative
then § Flag « 1

otherwise S flag <« 0
dst<0:15> <« FFFF

Description

The most significant (sign)
bit of the destination word
is loaded into the S flag.
The contents of the desti-
nation are then set to all
1's. The destination is
determined by the applicable
addressing mode.

Flags:

S: Set to 1 if the most signi-
ficant bit of the destination
is 1. Reset otherwise.



TEST

IR

DA

DA

DA

byte and set

S,NS

S,NS

NS

SLO

NS

$SO

SLO

TSETg

TSETB dst

1

0001100 Rd

|0110|

TSETB dst
00001100 I Rd [0 1 1 OI
—
TSETB dst
0100110000000 1 10
ADDRESS
TSETB dst
01001 100J0000jJ0110
0 SEGMENT OFFSET
TSETB dst
01001100 §0000(f01
1 SEGMENT
OFFSET
TSETB dst
01001100 Rd&#0 10 1 1 0
ADDRESS
TSETB dst
01001100 RdZ0 IO 110
0 SEGMENT OFFSET
TSETB dst

01001100

1 SEGMENT
OFFSET
S AFFECTED
c |z VDA |H UNAFFECTED

238

Operation

If dst<0:7> is negative
then S Flag <« 1
otherwise <« 0
dst<0:7> «-FF

Description

The most significant (sign)
bit of the destination byte
is loaded into the S flag.
The contents of the desti-
nation are then set to all
1's. The destination is
determined by the applicable
addressing mode.

Flags:

S: Set to 1 if the most signifi~-
cant bit of the destination
is 1. Reset otherwise.



EXCLUSIVE QR word with

IM

IR

DA

DA

NS

SSO

SLO

NS

SSO

SLO

XOR

register.

XOR Rd, src

"

10007100 14] Rs

XOR Rd, src

00001001

000 Olgikd

OPERAND
XOR Rd, src
0000171001 Rs#0 Rd
XOR Rd, src
01001001 J0000f Rd
ADDRESS
XOR Rd, src
IS 1001001 06000} Rd
[;l SEGMENT OFFSET

XOR Rd, src

IO 1001001

OFFSET

XOR Rd, src

IO 1oo1001 Rs#0 Rd

ADDRESS
XOR Rd, src
0 1001001 Rs#0 l Rd
0417 SEGMENT OFFSET

XOR Rd, src

01001001

1| seament
OFFSET
Z4s . AFFECTED
¢ PVIDAJ H § unarrecTED
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10

13

Operation

dst <0:15> « src <0:15>@dst<0:15>

Description

A logical EXCLUSIVE OR operation
is performed between correspon-
ding bits of the source and
destination words. The source
operand is obtained by the
appropriate addressing mode,

and the destination operand is
always a general purpose word
register designated by the Rd
field of the instruction. The
16-bit result is loaded into

the destination, whose original
contents are lost. The contents
of the source are not altered.

Flags:

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

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



EXCLUSIVE OR
R s,NS
IM S,NS
IR S,NS
DA NS

DA $50
DA sLo

X NS

X $S0

X sLo

byte with
register.

XORB Rd, src

XORB

10001000 l Rs I Rd

XORB Rd, src

00001000

0000

OPERAND

XORB Rd, src

Rd

00001000 Rs#0 Rd

XORB Rd, src

0100100 6vlb 000 Rd
ADDRESS

XORB Rd, src

01001000f0000 Rd

OI SEGMENT OFFSET

XORB Rd, src

01001000

SEGMENT

0000

OFFSET
XORB Rd, src
01001000] Rs# Rd
ADDRESS
XORB Rd, src
01001000] Rs#0 I Rd
4 SEGMENT OFFSET

XORB Rd, src

01001000

SEGMENT

OFFSET
Z§s PV AFFECTED
c DAY H Y UNAFFECTED
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12

10

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 the 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:

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

S: Set to 1 if result is negative.

Reset otherwise.

Set to 1 if parity of result

is even. Reset otherwise.

P/V:



INSTRUCTIONS ARRANGED BY MNEMONIC

MNEMONIC OPERANDS NAME ADDRESS{NG MODES PAGE
FOR THE GROUP FOR THE GROUP
ADC Rd .Rs ADD words with carry R 48
ADCB ADD bytes with carry L9
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,{R,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 6k
COMB COMPLEMENT byte 65
COMFLG COMPLEMENT flags €6
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
cPB 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,Re,CC COMPARE register to memory word, IR 7
autodecrement and repeat
CPDRB COMPARE register to memory byte, 72
autodecrement and repeat
CPi dst,src,Rc COMPARE register to memory word, IR 73
autsincrement
CPiB COMPARE register to memory byte, IR 74

autoincrement
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INSTRUCTIONS ARRANGED BY MNEMONIC

MNEMONIC OPERANDS NAME ADDRESSING 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 Re,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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INSTRUCTIONS ARRANGED BY MNEMONIC

MNEMONIC OPERANDS NAME ADDRESSING MODES PAGE
FOR THE GROU?P 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 IKCREMENT word R, IR,DA,X 105

INCB INCREMENT byte 106

IND dst,stc,Re 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 111
memory, autoincrement

INIB INPUT byte from 1/0 port to IR H2
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 €C,dst JUMP conditional IR,DA X 116

JR " CcC,d JUMP conditional relative RA 17

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

243



INSTRUCT IONS ARRANGED BY MNEMONIC

MNEMONIC OPERANDS NAME ADDRESS NG 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

LD} dst,src ,Rc LOAD memory word to memory, IR 134
autoincrement

LDIB Rc 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 14
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 ADDRESSING MODES PAGE
FOR THE GROUP FOR THE GROUP
OR Rd,src OR word with register R, 1M, 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 /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 Rc 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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INSTRUCT IONS 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
SbL 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 ADDRESS NG 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 203
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, autoincrement IR 214
SuUB 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 werd 228
TRDB dst,src,Rc TRANSLATE byte, autodecrement IR 229
TRDRB dst,src,Rec TRANSLATE bute, autodecrement 230
and repeat
TRIB dst,src,Rc TRANSLATE byte,autoincrement IR 231
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INSTRUCTIONS ARRANGED BY MMNEMONIC

MNEMON1C 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 TRANSLATE & 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 YEST 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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U.S. AND CANADIAN STOCKING DISTRIBUTORS

ALABAMA 3
Hamilton/Avnet Electronics
805 Oster Dr. N.W.
Huntsville, Alabama 35805
Tel: (205) 533-1170

Hall-Mark Electronics
4739 Commercial Drive
Huntsville, Alabama 35805
Tel: (205) 837-8700

ARIZONA

Liberty Electronics

8155 North 24th Avenue
Phoenix, Arizona 85021
Tel: (602) 249-2232

Hamilton/Avnet Electronics
2615 S. 21st Street
Phoenix, Arizona 85034
Tel: (602) 275-7851

TWX: 910-951-1535

CALIFORNIA

Avnet Electronics

350 McCormick Avenue
irvine Industrial Complex
Costa Mesa, California 92626
Tel: (714) 754-6084

TWX: 910-595-1928

Bell industries

1161 N. Fairoaks Avenue
Sunnyvala Calllorma 94086
Tel: (408) 734-8570

TWX: 910-339-9378

Elmar Electronics

2288 Charleston Road
Mountain View, California 94042
Tel: (415) 961-3611

TWX: 910-379-6437

Hamilton Electro Sales
10912 W. Washington Bivd.
Cuiver City, California 90230
Tel: (213) 558-2100

(714) 522-8220
TWX: 910-340-6364

910-340-7073

TELEX: 67-36-92

Hamilton/Avnet Electronics
1175 Bordeaux

Sunnyvale, California 94086
Tel: (408) 743-3300

TWX: 910-339-9332

Hamilton/Avnet Electronics
8917 Compiex Drive

San Diego, California 92123
Tel: {714) 279-2421

TELEX: 69-54-15

Liberty Electronics

9525 Chesapeake Drive
San Diego, California 92123
Tel: (714) 565-9171

TWX: 910-335-1590

Schweber Electronics
17811 Giliette

Irvine, California 92714
Tel: (213) 537-4320
TWX: 910-595-1720

Liberty Eiectronics

124 Maryland Avenue

El Segumo. CA 90545

Tel: (213) 322-8100

TWX: 910-348-7140
910-348-7111

CANADA
Hamilton/Avnet Electronics
2670 Paulus

St. Laurent, Quebec, Canada H4S1G2

Tel: (514) 331-6443
TWX: 610-421-3731

Hamitton/Avnet Electronics
6291-16 Dorman Road

Mississauga, Ontario, Canada L4V1H2

Tel: (416) 677-7432
TWX: 610-492-8867

Hamilton/Avnet Electromcs

1735 Courtwood Cresc:

Ottawa, Ontario, Canada K2C3J2
Tel: (613) 226- 1700

TWX: 610-562-1306

HAE Electronics

1629 Main Street

Vancouver, British Columbia,
Canada V6A2W5

Tel: (604) 687-2621

TELEX: 0454550

Future Electronics
5647 Fsmev Street
!, Quebec, Canada H4P2K5
Tel: (514)73&5775
TWX: 610/421-3251
05-827789

Future Electronics
4800 Dufferin Street
Downsview, Ontario
Canada M3H 559
Tel: (416) 663-5563

Future Electronics
Baxter Centre

1050 Baxter Rd.
Ottawa, Omano
Canada

Tel: (613) 620—9471

COLORADO

Eimar Electronics

6777 E. 50th Avenue
Commerce City, Colorado 80022
Tel: (303) 287-9611

TWX: 910-936-0770

Hamilton/Avnet Electronics
5921 N. Broadway

Denver, Oobfado 80216
Tel: {303) 534-1212

TWX: 910-931-0510

Bell Industries

8155 W. 48th Avenue
Weatridge, Colorado 80033

Tel: (303) 424-1985

TWX: 910-938-0393

CONNECTICUT
Hamilton/Avnet Electronics

Geo
Tel: (203) 762-0361

Schweber Electronics
Finance Drive

Commerce Industrial Park
Danbury, Connecticut 06810
Tel (203) 792-3500

Arrow Electronics
295 Treadwell Street
imden, CT 06514

Tel (203) 248-3801
TWX: 710-465-0780

Wilshire Electronics

2554 State Street

Hamden, Connecticut 06517
Tel: (203) 281-1166

TWX: 710-465-0747

FLORIDA

Arrow Electronics

115 Palm Road N.W.
Suite 10

Palm Bay, Florida 22905
Tel: (305) 725-1480

Arrow Electronics

1001 N.W. 62nd St., Suite 402
Ft. Lauderdale, Florida 33300
Tel: (305) 776-7790

Hall-Mark Electronics
7233 Lake Ellenor Dr.
Orlando, Floria 32809
Te!: (305) 855-4020
TWX: 810-850-0183

Hall-Mark Electronics

1302 West McNabb Road

Fi. Lauderdale, Florida 33309
Tel: (305) 971-9280

TWX: 510-956-9720

Hamiiton/Avnet Electronics
6800 N. h A

LWV Ve,
Ft. Lauderdale, Florida 33308
Tel: (305) 971-2900

Hamilton/Avnet Electronics
3197 Tech Drive North
St. Petersburg, Florida 33702

Schweber Electronics
2830 North 28 Terrace 0
Hollywood, Florida 3302
Tel: (305) 927-0511
TWX: 510-954-0304

GEORGIA

Arrow Electronics

3406 Oak Cliff Road
Doraville, GA 30340

Tel: (404) 455-4054
TWX: 810-757-4213
Hamilton/Avnet Electronics
6700 1-85

Suite 2B

Norcross, Georgia 30071
Tel: (404) 448-0800

Schweber Electronics
4126 Pleasantdale Road
Atlanta, Georgia 30340
Tel: (404) 449-9170

ILLINOIS

Arrow Electronics

492 Lunt Avenue
Schaumburg, Hlinois 60193
Tel: (312) 893-9420

Hamilton/Avnet Electronics
3901 North 25th Avenue

Tel: (312) 678-6310
TWX: 910-227-0060

Schweber Electronics

1275 Brummel Avenue

Elk Grove Viliage, lllinois 60007
Tel: (312) 593-2740

TWX: 910-222-3453

KANSAS

Hall-Mark Electronics

11870 West 91st Street
Congleton Industrial Park
Shawnee Mission, Kansas 66214
Tel: (913) 888-4747

TWX: 510-928-1831

Hamilton/Avnet Electronics
9219 Quivira Road

Overland Park, Kansas 66215
Tel: (913) 888-8900

MARYLAND

Arrow Electronics

4801 Benson Avenue
Baitimore, Maryland 21227
Tel: (301) 247-5200

Hall-Mark Electronics

665 Amberton Drive
Baltimere, Maryland 21227
Tel: (301) 796-9:

TWX: 710-862- 1942

Hamilton/Avnet Efectronics
7235 Standard Drive
Hanover, Maryland 21076
Tel: (301) 796-5000

TWX: 710-862-1861
TELEX: 8-79-68

Schweber Electronics
9218 Gaither Rd.
Gaithersburg, MD 20760
Tel: (301) 840-5900

MASSACHUSETTS

Arrow Electronics

96D Commerce Way

Woburn, Massachusetts 01801
Tel: (617) 933-8130

TWX: 510-224-6494

Hamitton/Avnet Electronics
50 Tower Office Park

m, Massachusetts 01801
Tel (517) 935-9700
TWX: 710-393-0382

Schweber Electronics

25 ngglns Road

Bedford, Massachusetts 01730
Tel: (617) 275-5100

Wilshire Electronics

One Wilshire Road

Burlington, Massachusetts 01803
Tel: (617) 272-8200

TWX: 710-332-6359

MICHIGAN

Arrow Electronics

3921 Varsity Drive

Ann Arbor, Michigan 48104
Tel: (313)971-8220

TWX: 810-223-6020

Hamilton/Avnet Electronics
32487 Schoolcraft

Livonia, Michigan 48150
Tel: (313) 522-5700
TWX: 810-242-8775

Schweber Electronics
33540 Schoolcraft

ia, Michigan 48150
: (313) 525-8100

MINNESOTA

Arrow Electronics

9700 Newton Avenue South
Bloomington, Minnesota 55431
Tel: (612) 888-5522

Hall-Mark Electronics

9201 Penn Avenue South
Suite 10

Bloomington, Minnesota 55431
Tel: (612) 884-9056

TWX: 910-576-3187

Hamllton/Avnet Electronics
7449 Cahill Rd.

Edina, Minnesota 55435
Tel: (612) 941-3801

Schweber Electronics

7402 Washington Avenue South
Eden Prairie, Minnesota 55343
Tel: (612) 941-5280

MISSOURI

Hali-Mark Electronics
13789 Rider Trait

Earth City, Missouri 63045
Tel: (314) 291-5350

TWX: 910-760-0671

Hamilton/Avnet Electronics
364 Brookes Lane
Hazeiwood, Missouri 63042
Tel: (314) 731-1144
TELEX: 44-23-48

NEW JERSEY

Arrow Electronics

Pleacant Vallev Road
Moorestown, New Jersey 08057
Tel: (609) 235-1900

Arrow Electronics
285 Midiand Ave
Saddle Brook, NJ
Tel: (201) 797-5800
TWX: 710-988-2206

Hamilton/Avnet Electronics
10 Industnal Fload
Fairfield, NJ

Tei: {201) 575 3390

Hamilton/Avnet Electronics
113 Gaither Drive

East Gate Industrial Park

M. Laurel, New Jersey 08057
Tel: (609) 234-2133

Schweber Electronics

43 Belmont Drive

Somerset, New Jersey 08873
Tel: (201) 469-6008

TWX: 710-480-4733

Wilshire Electronics

1111 Paulison Avenue
Clifton, New Jersey 07015
Tel: (201) 340-1900

TWX: 710-989-7052

NEW MEXICO

Bell Industries

121 Elizabeth N.E.

Albuquerque, New Mexico 87123
Tel: (505) 292-2700

TWX: 910-989-0625

Hamilion/Avhet Electronics

2450 Baylor Drive S.E.
Albuquerque, New Mexico 87119
Tel: (505) 765-1500

NEW YORK

Arrow Electronics

900 Broad Hollow Road
Farmingdale, New York 11735
Tel: (516) 694-6800

Hamilton/Avnet Electronics
167 Clay Road

Rochester, New York 14623
Tel: (716) 442-7820

Hamilton/Avnet Eiectronics

70 State Street

Westbury L.\., New York 11590
Tel: (516) 333-5800

TWX: 510-222-8237

Hamilton/Avnet Electronics
6500 Joy Road

E. Sy racuse New York 13057
Tel: (315)

TWX: 710-! 541 0959

Schweber Electronics

2 Town Line Circle
Rochester, New York 14623
Tel: (716) 461-4000

Schweber Electronics
Jencho Turnpike
ry, New York 11590
Tel (516) 334-7474
TWX: 510-222-5470
510-222-3660

‘Summit Distributors, Inc.
916 Main Street

Buifalo, NY 14202

Tel: (716) 884-3450
TWX: 710-522-1692

Wilshire Electronics
110 Parkway South

Haui
Long Island, NY 11787
Tel (516) 543-5599

Wilshire Electronics
1260 Scottsville Road
Rochester, NY 14623
Tel: (716) 235-7620
TWX: 510-253-5226

Wilshire Electronics

Tel: 1607} 754-1570
TWX: 510-252-0194

NORTH CAROLINA
Arrow Electronics
1377-G South Park Drive
Kernersville, NC 27284
Tel: (919) 996-2039

Hall-Mark Electronics

1208 Front Street, Building K
Raleigh, North Carolina 27609
Tel: (919) 832-4465

TWX: 510-928-1831

Hamilton/Avwnet Electronics
2803 Industrial Drive

Tel {313) 829-803C

OHIO

Arrow Eiectronics
6238 Cochran
Solon, Ohio 44139
Tel: (216) 248-3990

Arrow Electronics
3100 Plainfield Road
Kettering, Ohio 45432
Tel: (513) 253-9176
TWX: 810-459-1611

Hamilton/Avnet Electronics
954 Senate Drive

Dayton, Ohio 45459

Tel: (513) 433-0610
TWX: 810-450-2531

Hamilton/Avnet

761 Beta Drive, Suite E
veland, Ohio 44143

Tel (216) 461-1400

Schweber Electronics
23880 Commeroe Park Road
wood, Ohio 44122

Beac
Tel- (216) 484-2970

Sheridan/Cincinnati

10 Knollcrest Drive
Cincinnati, Ohio 45222
Tel: (513) 761-5432
TWX: 810-461-2670

OKLAHOMA

Hall-Mark Electronics

4846 South 83rd E. Avenue
Tulsa, Oklahoma 74145
Tel: (918) 835-8458

TWX: 910-845-2290

PENNSYLVANIA

Hall-Mark Electronics

458 Pike Road

Pike Industrial Park

Huntlngdon Valley,
Pennsylvania 19006

Tel: (215) 355-7300

TWX: 510-667-1750

Schweber Electronics

101 Hock Road

Horsham, Pennsylivania 19044
Tel: (215) 441-0600

TEXAS

Hall-Mark Electronics
9333 Forest Lane
Dallas, Texas 75231
Tek (214) 234-7300
TWX: 910-867-4721

Hall-Mark Electronics
8000 Westglen
Houston, Texas 77063
Tel: (713) 781-6100
TWX: 910-881-2711

Hall-Mark Electronics
10109 McKalla Drive
Sulte F

stin, Texas 78758
Tel (512) 837-2814
TWX: 910-874-2010

Hamiiton/Avnet Electronics
4445 Sigma Road

Dallas, Texas 75240

Tel: (214) 661-8661
TELEX: 73-05-11

Hamiiton/Avnet Electronics
3939 Ann Arbor Street
P.O. Box 42802

Houston, Texas 77042
Tel: (713) 780-1771

Schweber Electronics
14177 Proton Road
Dallas, Texas 75240
Tel: (214) 661-5010
TWX: 910-860-5493

Schweber Electronics
7420 Harwin Drive
Houston, Texas 77036
Tel: (713) 784-3600

UTAH

Bell industries

2258 South 2700 West
Salt Lake City, Utah 84119
Tel: (801) 972-6969

TWX: 910-925-5686

Hamilton/Avnet Electronics
1585 West 2100 South
Salt Lake City, Utah 84119
Tel: (801) 972-2800

WASHINGTON
Hamilton/Avnet Electronics
14212 st Street
Believue, Wasnmgton 98005
Tel: (206) 746-8750

TWX: 910-443-2449

Liberty Electronics

1750 132nd Avenue N.E.
Bellevue, Washington 98005
Tel: (206) 453-8300

WISCONSIN
Arrow Electronics

24 W Rawson Avenue
Dak Creek, Wisconsin 53154
Tel: (414) 764-6600
TWX: 910-262-1193

Hamilton/Avnet Electronics
2975 Moorland Road

New Berlin, Wisconsin 53151
Tel: (414) 784-4510
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ADVANCED
MICRO

DEVICES, INC.

901 Thompson Place
Sunnyvale
California 94086
(408) 732-2400
TWX: 910-339-9280
TELEX: 34-6306
TOLL FREE

(800) 538-8450
3-79
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