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PREFACE 

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

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

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

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

Introduction 

The AmZ8001 and AmZ8002 are initial members of the AmZ8000 sixteen bit 

microprocessor family. These central processing units (CPUs) are soft-

ware compatible and hence, unless otherwise indicated, information 

contained in this document applies to both. The AmZ8001 handles 23-bit 

addresses giving it 8 Megabyte (8,388,608 bytes) addressing capability. 

Memory associated with the AmZ8001 system is considered to consist of 

128 segments with 64 Kilobytes (65,536 bytes) per segment. Thus, the 

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 R0 th~ough 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 (R0 through R7) are 

treated as sixteen 8-bit registers identified as RL~, RH0, Rll 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 patrs. For example, the R~, 

Rl pair is identified as RR0, 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 

4-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~, Rl, R2 and R3 

group is identified as RQjl, 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 

sulTlllary of register addressing in byte mode and Table 2 is a summary for 

32-bit and 6q-bit modes. 
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Designation Fleid Mode Mode Mode 
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The registers may contain operands or address information. When a 

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

of the pair ho1ds the most significant 16-bit whi1e the odd numbered 

register of the pair holds the 1east significant 16-bits. When a 

register quad is specified for 64-bit data, the first register ho1ds 

the most significant 16-bits and the 1ast register of the quad ho1ds the 

1east significant 16-bits. For examp1e, RS is the first register and R3 is 

the 1ast register of the quad RQS, R4 is the first and R7 is the 1ast of 

the quad RQ4 and so on. 

In AmZ8001 a register pair wi11 be needed to specify the required 23-bit 

address. The 7-bit segment number is always specified in the even nLITlbered 

register and 16-bit offset is specified in the odd numbered register of the 

pair. 

Stack Pointer 

The architecture a11ows the creation and maintenance of stacks in the memory. 

Any of the general purpose registers (except RRS in AmZ8001 and RS 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 AmZBOOl, the genera1 purpose register pair RR14 is the imr1ied 

stack pointer. The seven bit segment number is contained in R14 and 

R15 contains the 16-bit offset value. The segment number together with 

the offset value forms a 23-bit segmented address. For the AmZ8002, the 

genera1 purpose register R15 is the implied stack pointer and contains the 

required 16-bit address. It should be remembered that the imp1ied 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 se1ectab1e modes: SYSTEM and 

NORMAL. The SYSTEM mode is sometimes ca11ed supervisor or privi1eged 
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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 AmZ800i two add it iona i registers R14 1 and R 151 
aie piovi ded corra:io­

pond i ng to R14 and R15. When AmZ8001 is operating in the SYSTEM mode, R141 

will be used as the general purpose register whenever R14 is specified. 

Similarly R151 will be used instead of R15 in the SYSTEM mode for both 

AmZ8001 and AmZ8002. Thus, the register pair R14 1, R15 1 (identified as 

RR14
1
) is the implied SYSTEM STACK POINTER for the AmZ8001 and R151 is the 

implied SYSTEM STACK POINTER for the AmZ8002. Although R14 and R15 are 

not used in the SYSTEM mode, instructions are provided such that these 

two general purpose registers can be accessed without actually switching 

the operating mode. The SYSTEM STACK POINTER will be used during program 

interruptions to save the pre-interrupt status irrespective of the selected 

operating mode. 

Program Counter 

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

The address for instruction fetch is supplied by the PROGRAM COUNTER (PC). 

Figure 3 shows the AmZ8001 program counter. 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. A 11 these memory addresses are 1 ocated in 

segment ra. 
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Processor Status Information 

The contents of the program counter and FLAG AND CONTROL WORD (FCW) are 

collectively called the Processor Status Information. The FCW of the 

AmZ8001 is shown in Figure 5. The most significant byte contains five 

control bits - Segmentation Enable (SEG), Normal/System (N/S), Stop 

Enable (SE), Vectored Interrupt Enable (VIE) and Non-Vectored interrupt 

Enable (NVIE). The least significant byte contains six CPU flag bits -

Carry (C), Zero (Z), Sign (S), Parity/Overflow (P/V), Decimal Adjust (DA), 

and Half Carry (H). The remaining bits are reserved for future expansion. 

The FCW for the AmZ8002 is shown in Figure 6. It is identical to Figure 5 

except that the SEG bit is not available in the AmZ8002. 

The flag portion of the FCW contains processor flags necessary to characterize 

the results from data manipulation operations. The half carry (H) flag 

is affected during arithmetic operations involving byte operands. A 

byte consists of two 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 11 one11 in the most 

significant bit position represents a negative number. The Sign 

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

an arithmetic or logic instruction. 

The Zero (Z) flag when set to 1 indicates that all bits (including sign) 

of a resu1t are zero. In general, this flag is affected for both 

arithmetic and logic instructions. 
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The Carry (C) flag is used to indicate occurrence of a carry from the most 

significant bit position after an arithmetic instruction. By convention, 

bits are numbered starting from zero, hence bit 7 (eighth bit) is the most 

significant for bytes, bit 15 (sixteenth bit) is the most significant for 

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

words. 

The CPU can handle three types of external interrupts: non-maskable, non­

vectored and vectored. The NVIE and VIE bi.ts control the, la.tter two. _J_pe 

non-maskable interrupt cannot be disa~led in the CPU. Pn the othe~ hand, 

vectored and non-vectored interrupts can be disabled by Clearing the -

corresponding FCW bit to~- In other words, an interrupt enable bit 

must be 1 before the corresponding external interrupt s·ignal 'wi 11 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 iizero11 indicates NORMAL. In the System mode, al 1 instructions 

are VC!llid and are executed. In the Normal mode, only -thos~ inst-ruct_ion·s . " -

are valid that cannot be used to affect the system integrity. The lnstructibns 

that are not viilid in the Normal mode are called System or Prfvileged fnstrl.lc­

tions. The System instructions include those that inspect or modify the 

control bits of the FCW, thos_e that participate in i_nterprocessor communica­

tion and those that perform input/output operations. If 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. 
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The AmZ8001 deals with 23-bit segmented addresses whereas AmZ8002 uses 

16-bit non-segmented addressing. The SEG bit in the FCW a11ows the AmZ800i 

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 0) and the FCW in AmZ8002 will be automatically 

loaded from location 0. 

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 Identifier. After storing the pre-interrupt program status, new 

program status will be loaded into the FCW and PC. This new program status 

is obtained from pre-determined locations in the memory called New Program 

Status Area designated by the NEW PROGRAM STATUS AREA POINTER (NPSAP). The 

NPSAP in AmZ8001 is shown in Figure 7. It consists of two 8-bit registers, 

one for the 7-bit segment number and the other for the most significant 

eight bits of the offset. On the other hand, only one 8-bit register is 

used in the AmZ8002 as shown in Figure 8. This register specifies the most 

significant 8-bits of the 16-bit address. Access to the NPSAP is by 

using the LDCTL instruction. 

Refresh Counter 

Both AmZ8001 and AmZ8002 contain a refresh counter to facilitate dynamic 

memory system implementations. The refresh counter is illustrated in 

Figure 9 consisting of a 9-bit binary ROW COUNTER and 6-bit binary RATE 

COUNTER and a REFRESH ENABLE (RE) bit. The RATE COUNTER is a programmable 

modulo 64 counter clocked at 25% of the frequency of the clock driving the 

CPU. The ROW COUNTER Is clocked whenever the RATE COUNTER overflows. The 
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The automatic refresh feature can be disabled by loading a zero into 

REFRESH ENABLE bit. When the CPU is reset for initialization, this bit 

is set to 11111 i.e. refresh is enabled. Access to the refresh counter 

is made using the LDCTL instruction. 
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Addressing Modes 

Operands needed to execute an instruction are designated by regis~er 

addresses, memory addresses or 1/0 addresses. The addressing mode of a 

given instruction not only designates the relevant address space but also 

defines the method to be used in computing the operand address. Addressing 

modes are either explicitly specified or implied by the instruction. Eight 

explicit addressing modes are provided: Register (R), Indirect Register (IR), 

Direct Address (DA), Immediate (IM), Indexed (X), Base Address (BA), Base 

Indexed (BX) and Relative Address (RA). Auto increment 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 RRm 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 Rm 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 Jong offset, the memory word immediately 
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FIGURE 11 AMZ8001 INDIRECT REGISTER ADDRESSING MODE 
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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 irrmediately 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 138. In AmZ8002, 

the memory word iiiliiediate1y following the instruction opcode word contains 

·'the 16-bit address as shown in Figure 14. 

Immediate (IM): The instruction itself contains the operand as shown in 

Figure 15. In .general, the memory word immediately following the instruction 

opcode word contains the immediate operand. In case·of 32-bit irrmediate 

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 RS 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 i6A. The operand will be located at this address 

in memory. If short offset is used in the AmZ8001 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 168. 

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 



hi 

OP CODE 

MEMORY 

OPERAND 

OFFSET I 
FIGURE 13A AMZ8001 DIRECT ADDRESSING MODE--LONG OFFSET 

OP CODE 
MEMORY 

SEG I SHORT OFFSET I ~-----OP_ER_AN_D __ _.. 

FIGURE 13B AMZ8001 DIRECT ADDRESSING MODE--SHORT OFFSET 

OP CODE 
MEMORY 

ADDRESS ~---------O_PE_RA_N_D ____ __ 

FIGURE 14 AMZ8002 DIRECT ADDRESSING 

20 



OP CODE I DIGIT OPERAND I 
IMMEDIATE 4-BIT OPERAND <DIGIT) 

OP CODE BYTE OPERAND 

IMMEDIATE 8-BIT OPERAND CBYTD 

OP CODE 

BYTE OPERAND 

ALTERNATIVE IMMEDIATE 8-BIT OPERAND <BYTD 

OP CODE 

WORD OPERAND 
IMMED !ATE 16-BIT OPERAND <WORD) 

OP CODE 

MOST SIGNIFICANT 16 BITS OF OPERAND 

LEAST SIGNIFICANT 16 BITS OF OPERAND 

IMMEDIATE 32-BIT OPERAND <LONG WORD) 
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In AmZ8002, the memory word i111T1ediately following the instruction opcode 

word contains a 16-bit address as shown in Figure 17. This unsigned 

integer is added to the 16-bit unsigned integer located in the designated 

index register. The carry from the most significant bit position during 

this addition is ignored. The resulting 16-bit address is where the operand 

is located in the memory. 

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

register as the base address register. In case of 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 19. Any general purpose 

register except R0 or register pair except RR0 can be designated as the 

base address register. The memory word immediately following the instruction 

opcode word contains a 16-bit displacement. Both displacement and base 

address are treated as unsigned binary integers. The 16-bit displacement 

is added to the 16-bit base address (16-bit offset is AmZ8001) and carry 

occurring from the most significant position during this addition is ignored. 

The resulting 16-bit value (together with the segment number of the base 

address in AmZ8001) is the address of the operand in memory. 

Base Indexed (BX): The instruction designates a general purpose register 

(register pair in AmZ8001) as the base address register. The instruction 

also designates a 16-bit general purpose register as displacement. Any 

general purpose register except R0 (AmZ8002) or any register pair except 

RR~ (AmZBOOl) can be used as the base address register. Similarly any 

general purpose register except R0 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 AmZBOOl) and carry from the most significant bit 

position during this addition is ignored. The 16-bit result (together with 

base address segment number) is the address of the operand in memory. 

Figure 20 and Figure 21 illustrate this addressing mode for AmZ8001 and AmZ8002. 
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FIGURE 17 AMZ8002 INDEXED ADDRESSING MODE 
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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 
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Relative Address (RA): The instruction itself contains a displacement. 

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

The number of bits allocated to represent the displacement depend on 

the instruction where relative addressing mode is available. The 

displacement is sign extended appropriately to obtain a signed 16-bit 

displacement. The sign extended displacement is added to the 16-bit 

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

cant bit position during this addition is ignored. As soon as the instruction 

using the relative address mode is fetched, the PC will be updat~d. 

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

used for address calculation. 

The 16-bit value obtained by adding the PC and displacement (together 

with the segment number in AmZ8001) is the address of the operand in 

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

Autoincrement and Autodecrement: These two implied addressing modes are 

only used in string manipulating instructions. These addressing modes are 

a variation of the IR addressing mode. The instruction designates a 

general purpose register (or a register pair in AmZ8oo1) 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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OP CODE 

PC SEG 

1 

PC SEG (SIGN EXTEND) DISPLACEMENT 

16 15 MEMORY 
SEGMENT NO. OFFSET OPERAND 

FIGURE 22A AMZ8001 RELATIVE ADDRESSING MODE --CONE WORD INSTRUCTION) 

OP CODE 

DISPLACEMENT 

PC SEG 

PC OFFSET 

22 16 15 MEMORY 
SEGMENT NO. OFFSET OPERAND 

FIGURE 22B AMZ8001 RELATIVE ADDRESSING MODE--CTWO WORD INSTRUCTION) 
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OP CODE 

PROGRAM COUNTER CSIGN EXTEND) DISPLACEMENT 

MEMORY 

NON-SEGMENTED ADDRESS OPERAND 

FIGURE 23A AMZ8002 RELATIVE ADDRESSING MODE--CONE WORD INSTRUCTION) 

OP CODE 

DISPLACEMENT 

PROGRAM COUNTER 

MEMORY 

NON-SEGMENTED ADDRESS ~l~ ______ _;..;.OP~ERA~N_D ______ _ 

FIGURE 23B AMZ8002 RELATIVE ADDRESSING MODE--CTWO WORD INSTRUCTION) 

29 



Operand Addressing 

Seven types of operands are handled by the instructions - bits, digits 

(4-bits), bytes (8-bits), words (16-bits), long words (32-bits), byte 

strings and word strings. In general, operands may be contained in a 

general purpose register or located in memory. However, string operands 

must be located in memory only. The elements of a string reside in consecu­

tive memory locations. 

Figure 24 illustrates the conventions used in relating one operand type to 

another. A byte consists of two digits:; two bytes make a word and two 

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

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

from right to left starting with zero for the least significant bit. The bit 

operand located in a general purpose register is addressed by the designation 

of the byte register containing the desired bit and specifying the bit 

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

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

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

by designating the byte register containing the desired digit. Word and long 

word operands located in registers are addressed by the register or register 

pair designation. When a long word is specified using a register pair, the 

even numbered register of the pair contains the most significant 16-bits and 

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

Memory Addressing 

Memory address space is viewed as a chain of consecutively numbered 

(in ascending order) bytes as shown rn 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 arldress of the most significant byte 
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13 

MOST 
SIGNIFICANT 
BYTE 

a I I 3 

a I 

MOST 
SIGNIFICANT 

DIGIT 

al 13 

MOST SIGNIFICANT WORD 

I al 

Q 

LEAST 
SIGNIFICANT 
BYTE 

DIGIT 

I 3 

a I 

a I 

'
16 '1 LONG 

LEAST SIGNIFICANT WORD J WORD 
ii--5--------------~--------------,-aJ~ 

Figure 24. Operand Notation 
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I~ '1 

BYTE I 
ADDRESS I NG 

2 I 3 

14 Is 

WORD 2 ADDRESSING...___ ________ _ 

LONG WORD 
ADDRESSING 

4 

9[...-------} 
4 [ ...-------l6 

FIGURE 25. MEMORY ADDRESSING 
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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 i1T111ediately 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. 



STARTING BYTE 
ADDRESS -4 7 I I 0 I 

C AUTO INCREMENT) ......... .._...._1....--..__..__1--J..j,LJ 

I I 

OR 
LENGTH IN BYTES 

AS ONE OF THE 
OPERANDS 

ENDING BYTE _
1 
______ J~ 

ADDRESS -4 · 
(AUTO DE CREME ND ____ .....__.__..-L..-....JL...-.1 

BYTE STRING 

STARTrnG WORD 
ADDRESS ~ 

<AUTOINCREMENT) ~1~5 '~~~~~~~~~~~~~, illol 

'1 :==========,==,==,==,==============~' 
OR 

ENDING WORD 
ADDRESS 

<AUTODECREMENT) 

LENGTH IN WO Rm 
AS ONE OF THE 

OPERANDS 

.---------· , ~I 
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Figure 26. String Operands 
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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 inte;;upt 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 Identifier. The Identifier 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 Identifier 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 AmZ8001, 
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SYSTEM STACK POINTER 
AFTER INfERRUPT OR TRAP 

SYSTE~ STACK POINTER 
BEFORE INTERRUPT OR TRAP 

PC SEG 

MEMORY 

IDENTIFIER 
FCW 

PC OFFSET 

AMZ8001 PROGRAM STATUS-SAVING SEQUEMCE 

SYSTEM STACK POINTER 
AFTER INTERRUPT OR TRAP 

SYSTEM STACK POI~TER 
BEFORE INTERRUPT OR TRAP 

~ 
7 

~ 
7 

·MEMORY 

IDEMTIFIER 
FCW 
PL 

AMZ8002 PROGRAM STATUS-SAVING SEQUE~CE 

FIGURE 27, PRE-INTERRUPT PROGRAM STATUS IN THE STACK 
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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 locations 

for system call trap and so on. 

The format of storage.for all interruptions is the same. In AmZ8001, New 

Program Status is contained in four consecutive memory locations. These are 

in ascending order, Reserved Word, New FCW, new PC SEG and PC OFFSET. 

The first location for every new processor status area of AmZ8001 is reserved 

for future CPU expansion and should not be used in the interest of upward 

software compatibility. In the AmZ8002, only two memory locations are 

needed for the new processor status information. Two consecutive memory 

locations in ascending address are used for new FCW and new PC. 
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NPSAP FOR PRIVILEGED INSTRUCTION 
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FIGURE 29, AMZ8002 NEW PROGRAM STATUS AREA 
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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, fur 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]. 



MODE 
I 

REG 
I I 

OPCODE 
I - - I 

REG 
I 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 

FIGURE 30. GENERAL INSTRUCTION FORMAT 

41 



MODE OP CODE REG ADDRESSING 
BITS BITS BITS MODE 
15' 14 13, 12 7,6,5,4 

1 0 xx xx xx R 

0 0 Any Value 0 IM 
but 1 1 

0 0 Any Value Non-Zero IR 
but 1 1 

0 0 1 1 0 RA 

0 0 1 1 Non-Zero BA 

0 1 xx 0 DA 

0 1 Any Value Non-Zero x 
but 1 1 

0 1 1 1 Non-Zero BX 

Table 3. Addressing Mode Encoding 
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Input/Output 

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 1/0 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. HOVJever, 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 ori the special 

1/0 instructions is beyond the scope of this document. It should be 

enough to mention that special 1/0 instructions are intended for communi­

cating with the Memory Management unit. The 1/0 instructions exist 

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

data from contiguous memory locations. 

Condition Codes 

The Condition Code (CC) is a 4-bit field in some instructions that specifies 

certain flag settings. The operation performed by the instruction is in 

most cases determined by the outcome of comparing the actual flag settings 

with that specified by the CC field. Instructions that specify CC field 

include conditional jumps, return from subroutine and block/string mani­

pulating instructions. The Condition Code definitions consist of true and 



false settings of the C, Z and P/V flags, signed and unsigned comparisons 

as shown in Table 4. One of the CC values specifies unconditional combina­

tion in which flag settings are ignored. 



CC FIELD MEANING FLAGS 

1110 NZ Not zero z = 0 

0110 z Zero z = 1 

1111 NC No carry c = 0 

0111 c Carry 
,. = 1 \, 

1100 PO Parity odd P/V = 0 

0100 PE Parity even P/V = 

1101 PL Plus s = 0 

0101 Ml Minus s = 1 

1110 NE Not equal z = 0 

0110 EQ Equal A = 1 

1100 NOV Overflow is P/V = 0 
reset 

0100 ov Over fl ow is set P/V 

SIGNED COMPARISONS: 

1001 GE Greater than s XOR P/V = 0 
or equal 

0001 LT Less than S XOR P/V = 1 

1010 GT Greater than Z OR (S XOR P/V) = 0 

0010 LE Less than or Z OR (S XOR P /V) = 1 
equal 

UNSIGNED COMPARISONS: 

1111 LGE Logical greater c = 0 
than or equa 1 

0111 LLT Logi ca 1 less c 
than 

1011 LGT Logical c 0 AND Z = 0 
greater than 

0011 LLE Logical less C OR Z 
than or equal 

1000 UNCONDITIONAL 

TABLE 4. CC - FIELD DECODING 
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INSTRUCTION SET 

The following pages contain detailed description of the individual instruc­

tions. Figure 31 illustrates a sample of the information presented with 

each instruction. 

Top left hand corner shows the title of the instruction and then the 

mnemonic at the top center in each page. If an instruction is priviliged, 

this fact will be noted to the right of the mnemonic. The operation 

performed by the instruction is represented by symbolic notation or 

a simple diagram whenever possible. In the symbolic notation, the 

operand lengths are designated by two integers separated by a colon 

between two angled brackets. For example dst<0:15> means that the 

destination operand occupies 16-bits. If there is only one integer 

contained between the brackets then the integer represents the bit number 

in an operand. For example, src<8> means bit number 8 of the source 

operand. 

A detailed description of the instruction follows the operation. Also shown 

with each instruction are the applicable addressing modes for that instruc­

tion. The instruction format is shown with appropriate fields labelled. 

The instruction format shows the pre-assigned bit patterns for the fields 

whenever appropriate. The number of memory locations occupied by the 

instruction can also be found in the instruction format. For example, 

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

memory word. 

To the left of the instruction format are the CPU cha~acteristics 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 
Address Modes 

General 
notation 

Segmented or 
Non- segmented 

IR 

DA 

Title Mnemonic 

s,r;sJio100100\ il.o \ b I i. ~ 

s,Nsloo 1oo1 ou\ RMO I B I 11 

dst (bit b) "'-

The selected bit of the­
?>yte desti"nation is s.et 

lJ tol. Thererriainin97 
bitsareunaltered. The 
destillationisdeter,.,1ned 
bytnea.,.plicablea.:lares.si11; 
r:-.oGe. while the bit to 
beset to I is determined 
from the binary value of 

llt the b field of the instruc· 
ti on. 

Operation 

Shaded areas 
are reserved 
and should 
be zeros. 

Execution Time 
•• 01100100 •• ., b 16 _______ ....,__clock cycles) 

550 0 l I 0 0 I 0 0 P~IO b 

SLO Ql JOO 100 l\diO b 

1 SE.Cil"IENT ::::::::::::::::::::::::::::::::: 

Ftaqs are not ,,.ff<'cted. 

Flag description 
& Table 

Instruction format 

FIGURE 31. SAMPLE INSTRUCTION PAGE 
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ADD words with carry 

ADC Rd, Rs 

R Rs 
I 

Rd 
t 'r 

AFFECTED 

UNAFFECTED 
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Operation 

dst<O:l5> +src<0:15> + 

dst<O:l5> + C 

Description 

The contents of the general 
purpose registers designated 
by the Rs (source) and Rd 
(destination) fields of 
the instruction are added 
together along with the 
carry flag to obtain the 
result. The 16-bit result 
is loaded into the destina­
tion register, whose original 
contents are lost. The 
contents of the source are 
not altered. 

Flags: 

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

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

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

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



ADD byte with carry 

ADCB Rd, Rs 

R s ,NS I I 0 I I 0 I 0 0 Rs Rd 5 

PV DA H AFFECTED 

UNAFFECTED 
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Operation 

Dst<O: 7> + Src<O: 7>+ Dst<O: 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 a I tered. 

Flags: 

C: Set to I 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. 



ADD word to register 

R S,NS 

IM S,NS 

IR S,NS 

DA NS 

DA sso 

DA SLO 

x NS 

x sso 

x SLO 

ADD Rd, Rs 

l1 0 0 0 0 0 0 1 Rs Rd 

ADD Rd, IM 

p 0 0 0 0 0 0 1 JooooJ Rd 

OPERAND 

ADD Rd, src 

lo 0 0 0 0 0 0 1 Rs .Y, ol Rd 

ADD Rd....!.. s re 

0 1 0 0 0 0 0 1 Jo o o oJ Rd 

ADDRESS 

ADD Rd. src 

0 I 0 0 0 0 0 I 0 0 o o[ Rd 

oJ SEGMENT OFFSET 

ADD Rd src 

0 0 0 0 0 0 

SEGMENT 

ADD Rd src 

0 l O 0 0 0 0 I I Rs 1' 0 I Rd 

ADDRESS 

ADD Rd, src 

0 l 0 0 0 0 0 I Rs # ol Rd 

oJ SEGMENT OFFSET 

ADD Rd, src 

0 0 0 0 0 0 

SEGMENT 

c z s IPv AFFECTED 

DA H UNAFFECTED 
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4 Ope rat ion 

7 

7 

9 

10 

12 

10 

10 

13 

dst<O:IS> +src<O:l5> + dst<O:l5> 

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
f 1 On/. 



ADD byte to register 

ADDS Rd, Rs 

R S,NS 1100000 0 o I Rs Rd 

ADDB Rd, !M 

IM S,NS 0 0 0 0 0 0 0 0 

OPERAND 

ADDS Rd, src 

IR S,NS looooooo 0 I Rs # 0 Rd 

ADDS Rd, s re 

DA ~!S 0 1 0 0 0 0 0 0 J 0 0 o ol Rd 

ADDRESS 

ADDS Rd, src 

DA sso 0 l 0 0 0 0 0 0 0 0 o oJ Rd· 

al SEGMENT OFFSET 

ADDS Rd, src 

DA SLO 0 1 0 0 0 0 0 

SEGMENT 

ADDS Rd, src 

x NS O 1 0 0 0 0 0 01 Rs # 0 l Rd 

ADDRESS 

ADDS Rd, src 

x sso 0 l 0 0 0 0 0 0 Rs # a I Rd 

oj SEGMENT OFFSET 

ADDS Rd, src 

x SLO Io 1 0 0 0 0 0 0 l Rs # 0 Rd I 

I" SEGMENT 

c z s P/v DA H AFFECTED 

UNAFFECTED 
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4 Operation 

7 

dst<0:7> ~ src<0:7> + dst<0:7> 

Description 

Source operand and destination 
operand bytes are added together 
and the 8-bit result is loaded 
into the destination. The 

7 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 

9 the destination is always a 
general purpose byte register 
designated by the Rd field of 
the instruction. 

10 

12 

10 

10 

13 
Fi ags: 

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

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

S: Set to i if resuit is negative. 
Reset otherwise. 

P/V: Set to I on arithmetic overflow. 
DA: Aiways reset. 

H: Set to l if there is a carry 
from the least significant digit. 



ADD long word to register 

ADDL Rd, Rs 

R S,NS I 1 0 0 1 0 l Rs Rd 

ADDL Rd IM 
' 

IM S,NS 0 0 0 l 0 l l o} o o o oJ Rd 

31 OPERAND 16 

15 OPERAND 0 

ADDL Rd, src 

IR S,NS Io o o l 0 l l o I Rs#O Rd 

ADDL Rd, src 

DA NS 0 l 0 l 0 l l o Io o o o] Rd 

ADDRESS 

ADDL Rd, src 

DA sso 0 l 0 l 0 l l 0 0 0 0 ol Rd 

~I SEGMENT OFFSET 

ADDL Rd, src 

DA SLO 0 l 0 l 0 l l 

SEGMENT 

AODL Rd, src 

x NS 0 l 0 l 0 l 0 T Rs#O I Rd 

ADDRESS 

ADDL Rd, src 

x sso 0 I 0 l 0 l l 0 Rs#O I Rd 

oj SEGMENT OFFSET 

ADDL Rd s re 

x SLO 0 0 l Q 1 I 0 

SEGMENT 

c z s IPv AFFECTED 

DA H UNAFFECTED 
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8 

14 

Operation 

dst<0:3l> + src<0:3l> +dst<0:3l> 

Description 

Source operand and destination 
operand long words are added 
together and the result is 
loaded into the destination. 
The contents of the source 

14 are not altered and the 
original contents of the 
destination are lost. The 
source is determined by the 
applicable addressing mode and 

15 the destination is always a 
general purpose register pair 
designated by the Rd field 

16 

18 

16 

16 

19 

of the instruction. 

Flags: 

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

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

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

P/V: Set to l on arithmetic 
overflO'r'J. 



AND word with register 

R 

IM 

IR 

DA 

DA 

DA 

x 

x 

x 

AND Rd, src 

S,NS I 1 0 0 0 0 I I I Rs Rd 

AND Rd, src 

S,NS 0 0 0 0 0 l liooool Rd 

OPERAND 

AND Rd, src 

S,NS lo o 0 0 0 l 1 1 Rs#O Rd 

AND Rd, src 

NS 0 l 0 0 0 l l l l 0 0 o1 Rd 

ADDRESS 

AND Rd src '"'--

sso 0 l 0 0 0 l 1 J 0 0 0 ol Rd 

oJ SEGMENT OFFSET 

AND Rd, src 

SLO 0 1 0 0 0 l 

NS 

sso 

SLO 

SEGMENT 

AND Rd, src 

0 I 0 0 0 l l 1 J Rs#O l Rd 

ADDRESS 

AND Rd, src 

0 l 0 0 0 I l 1 Rs#O l Rd 

o_l SEGMENT OFFSET 

AND Rd, src 

0 0 0 1 Rd 

SEGMENT 
:;:;:::::::::::::::;:::;:;:::::::::::::::::::{~:~:1~:=:::::;:::::: 

:\~:~{~~~~~~?}:fit(t 

OFFSET 

z s AFFECTED 

c PV DA H 
UNAFFECTED 
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4 Operation 

7 

7 

9 

10 

12 

10 

10 

13 

dst<a: 15> ~ dst<O: 15>Asrc<O: 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 
appi icable 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 1r resuit is 2ero. 
Reset otherwise. 

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



AND byte with register 

ANDB Rd, src 

R S,NS 11000011 0 Rs Rd 

ANDB Rd, src 

IM S,NS 0 0 0 0 0 1 

OPERAND 

ANDB Rd, src 

IR S,NS lo o o o o 1 1 0 RslO Rd 

ANDB Rd, src 

DA NS 0 1 0 0 0 l 1 0 l 0 0 0 0 I Rd 

ADDRESS 

ANDB Rd, src 

DA sso 0 1 0 0 0 1 1 0 0 0 0 o] Rd 

oT SEGMENT OFFSET 

ANDB Rd, src 

DA SLO 0 0 0 0 1 1 

SEGMENT 

OFFSET 

ANDB Rd, src 

x NS 0 1 0 0 0 1 o} Rs#O l Rd 

ADDRESS 

ANDB Rd src 

x sso 0 l 0 0 0 1 1 0 Rs#O ( Rd 

ol SEGMENT OFFSET 

ANDB Rd src 

x SLO 0 000110 

SEGMENT 

z S PV AFFECTED 

c DA H UNAFFECTED 

4 

7 

7 

9 

10 

12 

10 

10 

13 
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Operation 

dst<0:7> + dst<0:7>/\src<0:7> 

Description 

A logical AND operation is 
performed between the corres­
ponding bits of the source and 
destination bytes. The source 
operand is determined by the 
applicable addressing mode, 
while the destination operand 
is always a general purpose byte 
register, designated by the 
Rd field of the instruction. 
The result of the operation is 
loaded into the destination, 
whose original contents are 
lost. The source contents are 
not altered. 

Flags: 

z: Set to 1 if result is 0. 
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. 



BIT test in a word 
(dynamic) 

R S,NS 10 

55 

Operation 

Description 

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

Flags: 

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



BIT test in a word (static) 

BIT dst, b 

R S ,Nsl l 0 l 0 0 l l l Rd b 

BIT dst, b 

IR s,Nslo o l 0 0 l l l Rd"O b 

BIT dst_, b 

DA NS o 1 1 o o l l l]o o o o] b 

ADDRESS 

BIT dst, b 

DA sso 0 l l 0 0 l l I 0 0 0 oJ b 

ol SEGMENT OFFSET 

BIT dst, b 

DA SLO 0 l 1 0 0 l 1 l 

SEGMENT 

BIT dst, b 

x NS 0 l l 0 0 l l I RMO l b 

ADDRESS 

BIT dst b 
' 

x sso 0 l l 0 0 l l l RMO I b 

al SEGMENT OFFSET 

BIT dst, b 

x SLO 0 l l 0 0 l 

SEGMENT 

l 
z AFFECTED 

c s PV DA H UNAFFECTED 

4 

8 

10 

11 

13 

11 

11 

14 
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Operation 

Description 

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

The destination is determined 
by the applicable addressing 
mode, while the bit to be 
tested is specified by the b 
field of the instruction. 
The contents of the desti­
nation are not altered. 

Flags: 

Z: Set to l if specified bit of 
destination word is ~. Reset 
otherwise. 



BIT 

R 

test in a byte 
(dynamic) 

S,NS 

c 

AFFECTED 

UNAFFECTED 

57 

10 Operation 

Descri.ption 

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 d~termined 
from a binary decode of the 
least significant 3 bits 
of a general purpose word 
register. This register 
is designated by the Rs 
field of the instruction. 
The contents of the 
destination are unaltered. 

Flags: 

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



BIT test in a byte (static) 

BITS dst, b 

R S,NS I 1 0 1 0 0 al Rd b 

BITB dst, 

IR S,NS Joo100 ol Rd,&O b 

BITS dst, b 

DA NS o 1 1 o o ol o o o oj b 

ADDRESS 

BITS dst , 

DA sso 0 l 1 0 0 l 1 0 0 0 o al b 

~ SEGMENT OFFSET 

BITB dst, b 

DA SLO 0 l 0 0 

SEGMENT 

BITS dst, b 

x SLO 0 1 l 0 0 1 0 l RMO ] b 

ADDRESS 

BITBdst,b 

x NS 0 l l 0 0 l l 0 RMO l b 

ol SEGMENT OFFSET 

BITB dst b 

x sso 0 l 1 0 0 l 0 

SEGMENT 

z AFFECTED 

c s PV DA H UNAFFECTED 

4 

8 

10 

11 

13 

11 

11 

14 
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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 
are not altered. 

Flags: 

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



CALL subroutine 

IR 

DA 

DA 

DA 

v 
I\ 

x 

x 

CALL dst 

S ,NS (o ·O 0; l l l l l Rd loooof 15,lO 

NS 

sso 

CALL dst 

o l o l l l 1 l Jo o o o 1 o o o o 

ADDRESS 

CALL dst 

0 l 0 I l I 1 l 0 0 oolooo 0 

o] SEGMENT OFFSET 

CALL dst 

SLO 0 l 0 l I l l I 

SEGMENT 

CALL dst 

NS 0 l 0 l l l l l I R'd#O T 0 0 0 0 

ADDRESS 

CALL dst 

sso 0 l 0 l I I I l Rd#O l 0 0 0 0 

o] SEGMENT OFFSET 

CALL dst 

SLO 0 I 0 

SEGMENT 

I I I I I I I AFFECTED 

I c I zls f Pvf D~ H ( UNAFFECTED 
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12 

18 

20 

13 

18 

21 

Operation (segmented) 

Rl5<0:15> + Rl5<0:15>- 2 

(RR14<0:22>) Updated PC offset 

Rl5<0:15> + Rl5<0:15>- 2 

(RR14<0:22>) + PC SEGMENT 

PC SEGMENT 

PC OFFSET 

dst<24:30> 

dst<O: 15> 

Operation (non segmented) 

R15<0:15> + Rl5<0:15>- 2 

(Rl5<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 (Rl5 non 
segmented, RR14 segmented). 
The new program counter 
address is then loaded to 
transfer control to the 
subroutine. The new address 
is determined by the 
applicable addressing mode. 

Flags are not affected. 



CALL subroutine relative 

CALR d 

RA Displacement 

l AFFECTED 

c z s PV DAl H UNAFFECTED 

15, 10 
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Operation (segmented) 

Rl5<0:15> + Rl5<0:15> -2 

(RR14<0:22>) + Updated PC OFFSET 

R15<0:15> + Rl5<0:15> -2 

(RR14<0:22>) + PC Segment 

PC OFFSET + Updated PC OFFSET + 

2x displacement 

Operation {non segmented) 

R15<0:15> + Rl5<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 (R15 
non segmented, RR14 segmented). 
The signed 12 bit displacement 
field of the instruction is 
sign extended and left shifted 
(word aligned) before being 
added to the return address. 
The result is then loaded 
into the program counter to 
produce a jump address. The 
program counter segment number 
remains unaltered. The range 
of the relative call is 
+2047 to -2048 words with 
respect to the updated PC. 

Flags are not affected. 



CLEAR word 

CLR dst 

R S,NS (1 0 0 0 I I 0 1 Rd I 1 0 0 ol 

CLR dst 

IR S,NS b 0 0 0 1 1 0 1 Rd I 1 0 0 of 

CLR dst 

DA NS ~- 1 0 0 1 1 0 1}000 oj 1 o o o 

ADDRESS 

CLR dst 

DA sso p I 0 0 I I 0 1 0 0 o o} o o 0 

~i SEGMENT OFFSET 

CLR dst 

DA SLO 0 I 1 0 

SEGMENT 

CLR dst 

x NS p I 0 0 I 0 I I RdfO 11 0 0 0 

ADDRESS 

CLR ds t 

x sso tJ I 0 0 1 I 0 I RdiO II 0 0 0 

ol SEGMENT OFFSET 

CLR dst 

x SLO 0 0 I I 0 

SEGMENT 

1111111 AFFECTED 

UNAFFECTED 
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7 Ope rat ion 

dst <'1: 15> +- 11 

8 

Description 

The 16 bits of the specified 
11 destination word are replaced 

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

12 

14 

12 

12 

15 

Flags are affected. 



CLEAR byte 

R S,NS 

IR S,NS 

DA NS 

DA sso 

DA SLO 

x NS 

x sso 

x SLO 

CLRB dst 

I 1 0 0 0 1 1 0 of Rd I 1 0 0 ol 

CLRB ds t 

100001 1 0 o I Rd I 1 0 0 of 

CLRB dst 

0 1 0 0 1 o o j o o o oj1 o 0 0 

ADDRESS 

CLRB dst 

0 1 0 0 1 1 0 0 0 0 0 0J1 0 0 0 

o} SEGMENT OFFSET 

CLRB dst 

0 001100 

SEGMENT 

CLRB dst 

0 1 0 0 1 0 0] R#O Ji 0 0 0 

ADDRESS 

CLRB dst 

0 1 0 0 1 1 0 0 R#O 11 0 0 0 

oI SEGMENT OFFSET 

CLRB dst 

0 001100 

SEGMENT 

AFFECTED 

c z s PV DA H UNAFFECTED 
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7 Operation 

dst<\1:7>+ 0 

8 

Description 

The 8 bits of the specified 
11 destination byte are replaced 

with zeros. The original 
contents of the destination 
are lost. 

12 

14 

12 

12 

15 

The destination is determined 
by the applicable addressing 
mode. 

Flags are not affected. 



CLEAR 1 ong word 

R S,NS 

IR S,NS 

DA NS 

DA sso 

DA SLO 

x 

x 

v 
1\ 

NS 

sso 

SLO 

CLRL dst 

I 1 0 0 1 1 1 0 al Rg ~ 0 0 o I 
CLRL dst 

Io o o 1 1 0 al Rd ~ o o o I 
CLRL dst 

0 1 0 1 l 1 o ala o ooloooo 
MDRESS 

CLRL dst 

0 1 0 1 l 1 0 0 0 0 o al o o 0 0 

oj SEGMENT OFFSET 

CLRL dst 

0 0 1 1 1 0 

SEGMENT 

CLRL dst 

0 1 0 1 1 ooj&i_#oJoooo 
ADDRESS 

CLRL dst 

0 0 0 1 1 1 c 0 Rd # 0 Jo 0 0 0 

oJ SEGMENT OFFSET 

CLRL dst 

0 0 1 1 1 0 

SEGMENT 

63 

5 OEerat ion 

dst<0:31> +- ~ 

11 DescriEtion 

The 32 bits of the specified 
destination are replaced 
with zeros. The original 14 contents of the destination 
are lost. 

The destination is determined 
by the applicable addressing 
mode. 

15 

17 

15 

15 

18 

Flags are not affected. 



COMPLEMENT word 

R S,NS 

IR S,NS 

DA NS 

DA sso 

DA SLO 

x NS 

x sso 

x SLO 

COM dst 

I 1 o 0 0 l l 0 l I Rd lo 0 0 ol 

COM dst 

Io o o o l l 0 l I Rd lo 0 0 of 
COM dst 

0 l 0 0 l l 0 lJ 0 0 0 olo o o o 
ADDRESS 

COM dst 

0 l 0 0 l l 0 l 0 0 o o}o o o o 
o( SEGMENT OFFSET 

COM dst 

0 0 0 l l 0 

SEGMENT 

COM dst 

0 l 0 0 I l 0 l] Rd;lO ]o 0 0 0 

ADDRESS 

COM dst 

0 l 0 0 l l 0 l RMO ]o 0 0 0 

o] SEGMENT OFFSET 

COM dst 

0 1 0 0 l l 0 

SEGMENT 

z s AFFECTED 

c PV ~A H UNAFFECTED 
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5 Operation 

dst<O: 15> + d';'t<o: 15> 

12 

Description 

The contents of the destination 
15 word operand are complemented. 

The destination operand is 
determined by the applicable 
addressing mode. 

16 

18 

16 

16 

19 

Flags: 

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

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



COMPLEMENT byte 

COMB dst 

R S,NS II 0 0 0 I I 0 0 Rd lo 0 0 ol 

COMB dst 

IR S,NS 100001 I 0 0 Rd lo o 0 of 

COMB dst 

DA NS ID 1 0 0 1 o o loo o o.lo o o o 

ADDRESS 

COMB dst 

DA sso 0 1 0 0 1 1 0 0 o o o o Jo o o o 

o] SEGMENT OFFSET 

COMB dst 

DA SLO 0 1 0 0 1 

COMB dst 

x NS 0 1 0 0 1 0 0 l Rd;iO loo o o 

ADDRESS 

COMB dst 

x sso 01001100 RMO Jo 0 0 0 

PI SEGMENT OFFSET 

COMB dst 

x SLO 1 0 0 

SEGMENT 
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5 

12 

15 

16 

18 

16 

16 

19 

Oeeration 

dst<O: 7> dst<O: 7> 

Descrietion 

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

Flags: 

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

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

P/V: Set to 1 if parity of result 
is even. Reset otherwise. 



CO~PLEMENT FLAGS 

COMFLG 

S, NS I 1 0 0 0 I I 0 I le Z S PJ 0 1 0 ii 7 

Operation 

Description 

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

Instruction bit if = 0 if 1 

7 no effect complement c flag 

6 no effect complement z flag 

5 no effect complement s flag 

4 no effect complement P/V flag 

Flags: 

See above 

I c z s Pv] ] l AFFECTED J 
I lDA1 H] UNAFFECTED ] 
~ ........................... ...__ __ _. 

66 



COMPARE register with word 

CP Rd,src 

R S,NS I 1 o o 0 l Q l ii Rs Rd 

CP Rd, src 

IM S,NS 0 0 0 0 I 0 I 1}0 0 o o I Rd 

OPERAND 

CP Rd, src 

IR S,NS Io o o 0 I 0 ii Rs;i!O Rd 

CP Rd, src 

DA NS 0 1 0 0 I 0 1 110 0 o oJ Rd 

ADDRESS 

CP Rd, src 

DA sso 0 l 0 0 I 0 1 l 0 0 o ol Rd 

~ SEGMENT OFFSET 

CP Rd, src 

DA SLO 0 0 0 1 0 

SEGMENT 

CP Rd, s re 

x NS 0 1 0 0 1 0 1 1 l Rs#O l Rd 

ADDRESS 

CP Rd, src 

x sso 0 1 0 0 1 0 1 1 Rs;i!O I Rd 

oj SEGMENT OFFSET 

CP Rd, s re 

x SLO 0 0 0 1 0 

SEGMENT 

c z s PV AFFECTED 

DA H UNAFFECTED 

4 

7 

7 

9 

10 

12 

10 

10 

13 

67 

Oeeration 

Use the result of Rd< 0 : 15> - s re< 0 : 1 5> 

to set flags. 

Descrietion 

The source word operand is 
compared by subtraction with 
the contents of a general 
purpose word register designated 
by the Rd field of the instruc-
t ion. 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 signi­
ficant bit of result. Other­
wise set to 1, indicating a 
borrCMr. 

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

5: Set to i if result is negative. 
Reset otherwise. 

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



COMPARE register with byte 

CPB Rd, src 

R S,NS I 1 0 0 0 1 0 0 I Rs Rd 

CPB Rd, s re 

IM S,NS 0 0 0 0 1 0 

OPERAND 

CPB Rd, s re 

IR . S,NS 1 o o 0 0 l 0 0 I Rs~O Rd 

CPB Rd, src 

DA NS 0 1 0 0 1 0 ol o o o al Rd 

ADDRESS 

CPB Rd, s re 

DA sso 0 l 0 0 1 0 1 0 0 0 o oj Rd 

~1 SEGMENT OFFSET 

CPB Rd, src 

DA SLO 0 0 0 1 0 

SEGMENT 

CP,B Rd, src 

x NS 0 1 0 0 1 0 1 0 l Rs~O l Rd 

ADDRESS 

CPB Rd, src 

x sso 0 1 0 0 l 0 1 0 Rs~O 1 Rd 

4 SEGMENT OFFSET 

CPB Rd, src 

x SLO 0 0 0 1 0 0 

SEGMENT 

c z s P\ AFFECTED 

~A H UNAFFECTED 
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CLOCK CYCLES 

4 

7 

7 

9 

10 

12 

10 

10 

13 

Operation 

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

to set flags. 

Description 

The source byte operand is 
compared by subtraction with 
the contents of a general purpose 
byte register designated by the 
Rd fie.Id 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 signi­
ficant 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 1 on arithmetic overf1<7f'I. 
Reset otherwise. 



COMPARE register to memory 
word, autodecrement 

CPD dst, src, Re, CC 

IR S,NS I 0 1 1 1 0 I I Rs 1 0 0 

o o o oJ Re Rd cc 

AFFECTED 

UNAFFECTED 

69 

0 20 Operation 

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

meets CC condition in instruction. 

Z flag 

Rs<O: 15> 

Rc<O:l5> 

Description 

Rs<O: 15>- 2 

Rc<O: 15>-

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 instruction. 
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 
una.-ltered, and the only 
action is to set the flags. 
The contents of the general 
purpose register designated 
by the Re &ield of the instruc­
tion are decremented by 1. 1ne 
contents of Rs are decremented 
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 Re is zero. 
Reset otherwise. 



COMPARE 

IR 

register to memory 
by.te, au todec remen t 

CPDB dst, src, Re, CC 

S,NS 1 0 1 1 1 0 1 0 Rs 1 0 0 0 

0 0 0 oj Re Rd cc 

z P_1 AFFECTED 

c s DA H UNAFFECTED 
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20 Operation 

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

meets CC condition in instruction 

z f 1 ag +-

Rs<O: 15> 

Rc<O: 15> 

Description 

Rs<O: 15>­

Rc<O: 15>-

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-
t ion. 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 Re field of 
the instruction are decremented 
by I. The contents of Rs are 
decremented by I. 

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 Re is zero. 
Reset otherwise. 



COMPARE register to memory 
word, autodecrement 
and repeat 

CPDR dst, src, Re, CC 

IR S,NS I 0 I I I 0 I I 

0 o o oJ Re 

*n is the number of 
iterations 

z 

Rs I l 0 

Rd cc 

AFFECTED 

UNAFFECTED 

71 

0 11 + 9n* Operation 

If dst<O: 15>- src<O: 15>meets 

CC condition in instruction. 

Z flag + 

Rs<O: 15> + Rs<O: 15>- 2 

R0(0: 15> + Rc<O: 15>-

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
~ose 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 Re field of the instruc-
t ion are decremented by l. 
The contents of Rs are decre­
mented by 2, and the operation 
will repeat until termination. 
Termination occurs when either 
the contents of Re are 0 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 Re is zero. 
Reset otherwise, 



COMPARE 

IR 

register to memory 
byte, autodecrement 
and repeat 

CPDRB dst, src, Re, CC 

S,NS l 0 I I I 0 I 0 

o o o oJ Re 

*n is the number of 
iterations 

z PV 

c s DA H 

Rs l I 0 0 

Rd cc 

AFFECTED 

UNAFFECTED 
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11 + 9n* Operation 

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

CC condition in instruction. 

Z flag +-

Rs<O: 15> 

Rc<O: 15> 

Rs<O: 15>­

Rc<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 Re 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 Re are 0 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 Re is zero. 
Reset otherwise. 



COMPARE reg is. te r to memory 
word,. autoincrement 

CPI dst, src, Re, CC 

IR S,NS l 0 l I I 0 1 I Rs 0 0 0 0 

0 0 0 o( Re Rd cc 

AFFECTED 

UNAFFECTED 
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20 Operation 

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

meets CC condition in instruction. 

Z flag +-

Rs<O: 15> 

Rc<0:15> 

Description 

Rs<O: 15>+ 2 

Rc<O: 15;;-

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
t ion. 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 Re field of the instruc­
t ion are decremented by 1. 
The contents of Rs are incre­
mented by 2. 

Flags: 

Z: Set to 1 if a comparison 
matches cond i-t ion speci­
fied in CC field. Reset 
otherwise. 

P/V: Set -to 1 if result of 
~-------~~-- D- :~ Ut:\;.I t:lllCll L 111~ l'\V 1 ~ zero. 
Reset otherwise. 



COMPARE register to memory 

byte, autoincrement. 

CPIB dst, src, Re, CC 

IR S,NS 1 0 1 1 I 0 1 0 Rs 0 0 0 

0 0 0 4· Re Rd cc 

z PV AFFECTED 

c s DA H UNAFFECTED 

74 

0 20 Operation 

If result of dst<0:7>- srC<0:7> 

meets CC conditon in instruction. 

Z f 1 ag +-

Rs<O: 15> 

Rc<O: 15> 

Description 

Rs<O: 15>+ 

Rc<O: 15>-

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 Re 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 Re is zero. 
Reset otherwise. 



COMPARE IMMEDIATE word with 

IR S,NS 

DA NS 

DA sso 

DA SLO 

x NS 

x sso 

x SLO 

memory 

CPdst,)M 

o o o o 1 1 o 1 J Rd Jo o o 1 

OPERAND 

CP dst, IM 

0 1 0 0 1 1 0 ii 0 0 0 olo o o 1 

OPERAND 

ADDRESS 

CP dst, IM 

0 1 0 0 I 1 o- 1 0 0 0 0 0 0 0 1 

0 

CP dst, IM 

0 1 

SEGMENT 

CP dst, IM 

0 I 0 0 1 1 0 I J RMO 1Q: 0 0 1 

OPERAND 

ADDRESS 

CP dst, IM 

0 I 0 0 1 1 0 11 RMO 10 0 0 1 

OPERAND 

ol SEGMENT T OFFSET 

CP dst, IM 

0 I 0 0 1 1 0 I RMO O 0 I 

OPERAND 

SEGMENT 

Z S PV AFFECTED 

DA H UNAFFECTED 
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11 

14 

15 

17 

15 

15 

18 

Operation 

Use result of dst<O: 15>- src<O: 15> 

to set flags (see below). 

Description 

The immediate source word operand 
is compared with the destination 
word operand. The comparison is 
achieved by subtraction, The 
destination operand is determined 
by the applicable addressing mode. 
The contents of the desti'nation 
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 I if result is negative. 
Reset otherwise. 

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



COMPARE IMMEDIATE byte with 

IR 

DA NS 

DA sso 

DA SLO 

x NS 

x sso 

x SLO 

memory 

CP IM, dst 

0 0 0 0 I I 0 0 

OPERAND 

CP IM, dst 

0 I 0 0 l I 0 

OPERAND 

CP IM, dst 

0 I 0 0 I I 0 0 

OPERAND 

0 SEGMENT 

CP IM, dst 

0 0 I 1 O 

OPERAND 

SEGMENT 

CP IM, dst 

01001100 

OPERAND 

CP IM, dst 

0 l 0 0 I l 0 0 

OPERAND 

0 SEGMENT 

CP IM, dst 

0 0 I l 0 0 

OPERAND 

SEGMENT 

c z s PV 

DA 

0 

AFFECTED 

H UNAFFECTED 
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II Operation 

14 

15 

17 

15 

15 

18 

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. 

FI ags: 

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

Z: Set to I if result is 0. 
Reset otherwise. 

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

P/V: Set to I on arithmetic over­
flow. Reset otherwise. 



COMPARE regi~te~ to memory 
word autoincrement 
and repeat 

CPIR dst, src, Re, CC 

IR S,NS 1 0 1 1 1 0 I 1 

0 0 0 1 Re 

*n is the number of 
iterations 

z PV 

c s MH 

Rs 0 1 0 

Rd cc 

AFFECTED 

UNAFFECTED 

n 

0 11 + 9n* Operation 

If dst<O: 15>- src<O: 15>meets 

CC condition in instruction. 

Z flag 

Rs<0:15> 

Rc<0:15> 

Rs<O: 15>+ 2 

Rc<O: 15>-

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 Re field of the instruc-
t ion are decremented by l. 
The contents of Rs are incre­
mented by 2. The operation 
will repeat until termination. 
Termination occurs when either 
the contents of Re are 0 or 
CC condition is met. This 
instruction is interruptible. 

fiags: 

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

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



COMPARE register to memory 
byte autoincrement 
and repeat 

CPIRB dst src Re CC :..z. 

IR S,NS 1 0 1 1 1 0 1 1 

0 0 0 oJ Re 

*n is the number of 
iterations 

z ~v 

c s DA H 

I 
Rs ~ 1 0 

Rd cc 

AFFECTED 

UNAFFECTED 

78 

-
0 11 + 9n* Operation 

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

CC condition in instruction. 

Z flag +-

Rs<O: 15 > 

Rc<O: 15 > 

Rs<O: 15>+ 

Rc<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 
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 
~c 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 Re are 0 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 Re is zero. 
Reset otherwise. 



COMPARE register with 
word. 

long ~ 
CPL Rd, src 

R S,NS I 1 0 0 l 0 0 0 0 Rs Rd 

CPL Rd, s re 

IM S,NS 0 0 0 l 0 0 0 o Jo o o al Rd 

31 OPERAND 

15 OPERAND 

CPL Rd, src 

IR S,NS Jo o 0 l 0 0 0 0 I Rs#O Rd 

CPL Rd, src 

DA NS 0 l 0 l 0 0 0 oJooooj Rd 

ADDRESS 

CPL Rd, s re 

DA sso 0 1 0 I 0 0 0 0 0 0 o oj Rd 

P} SEGMENT OFFSET 

CPL Rd, s re 

DA SLO 

SEGMENT 

CPL Rd, src 

16 

0 

8 Operation 

14 

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 

14 designated by the Rd field 
of the instruction. The 
source operand is determined 
by the applicable addressing 
mode. Both the source 

15 contents and destination 
contents are unaltered. 

16 

18 

NS p l 0 1 0 0 0 0 l Rs#O l Rd x 16 

CPL Rd, src 

sso 0 0 0 0 

SEGMENT 

CPL Rd, src 

x SLO 0 0 0 0 

SEGMENT 

c z s p~ 

DA 

ADDRESS 

Rs#O Rd 

OFFSET 

AFFECTED 

H UNAFFECTED 

79 

19 

Flags: 

C: Reset on carry from most 
significant bit of result. 
Otherwise set to l, indica­
t !ng a borrow .. 

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

S: Set to 1 lf result ls nega­
tive. Reset otherwise. 

P/V: Set to l on arithmetic over­
flo.-1. Reset otherwis~. 



COMPARE word strings in IC PSO I 
memory, autodecrement 

CPSD dst, src, Re, CC 

IR S,NS I 0 I I 1 0 1 1 Rs I 0 I 0 

0 0 ool Re Rd cc 

z PV AFFECTED 

c s DA H UNAFFECTED -

BO 

25 Operation 

If result of dst<O:l5>- src<O: 15> 

meets CC condition in instruction, 

Z flag+ 

Rs<O: 15> +­

Rd<O: 15> 

RC<O: 15> 

Description 

Rs<O: 15>-2 

Rd<O: 15>-2 

Rc<O: 15>- l 

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 Re field of the in­
struct ion are decremented by 
I. The source and destination 
operands are unaltered. The 
contents of the Rs and Rd 
registers are decremented 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 
decrementi.ng Re is zero. 
Reset otherwise. 



COMPARE byte •Hing• in tCPSD~ 
memory, autodecrement 

CPSD dst, src, Pc, CC 

IR S,NS 1 0 1 1 1 0 1 0 Rs 1 0 1 0 

0 0 0 oJ Re Rd cc 

z PV AFFECTED 

c s DA H UNAFFECTED 

81 

25 Operation 

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

meets CC condition, Z flag + 

Rs<0:15> Rs<0:15> -

Rd<O:l5> + Rd<O:l5> -

Rc<O:l5> Rc<0:15> -

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 Re 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 Re is zero. 
Reset otherwise. 



COMPARE wocd ><cing• ;n le PS o3 
memory, autodecremen~ 
and repeat 

IR S,NS 

CPSDR dst, src, Re, CC 

I 0 I I l 0 I 

0 0 0 01 Re 

;~n = number of 
iterations 

z PV 

I 

c s DA H 

Rs I 1 1 

Rd cc 

AFFECTED 

UNAFFECTED 

82 

0 11 + 14n* 
Operation 

If result of dst<O: 15>- src<D: 15> 

meets CC condition in instruction 

Z flag + 

Rs<O: 15> 

Rd<O: 15> 

Rc<O: 15> 

Rs<O: 15>­

Rd<O: 15>­

Rc<O: 15>-

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 Re field of 
the instruction are decremented 
by I. 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 Re are 0 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 Re is zero. 
Reset otherwise. 



COMPARE 

IR 

byte strings in lcPSDRBI 
memory autodecrement • • 
and repeat 

S,NS 

CPSDRB dst, src, Re, CC 

1 0 1 1 1 0 1 0 

0 0 0 o_{ Re. 

'~n = number of 
iterations 

Rs 

Rd 

1 I 1 

cc 

z PV ,\FFECTED 

0 

c s DA H UNAFFECTED 
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11 + 14n* Operation 

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

meets CC condition, Z flag+ i 

Rs<O: 15> 

Rd<0:15> 

Rs<O: 15>­

Rd<O: 15>-

Rc<O:l5> +- Rc<0:15>­

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 ls 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 Re 
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 
Re are ~ (string exhausted) or 
CC condition is met. This in­
struction 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 Re is zero. 
Reset otherwise. 



COMPARE word string!i 
in memory, auto-
increment 

CPSI dst, src, Re, CC 

IR S,NS l 0 1 l l 0 l l Rs p 0 I 0 

0 0 o o] Re Rd cc 

z PV AFFECTED 

c s DA H UNAFFECTED 

84 

25 Oeeration 

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

meets CC condition in instruction. 

z flag 

Rs~: 15> + Rs<O: 15>+ 2 

Rd<O: 15> + Rd<O: 15>+ 2 

Rc<O: 15> Rc<0:15>-l 

Descrietion 

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 Re field of 
the instruction are decremented 
by l. 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 Re is zero. 
Reset otherwise. 



COMPARE byte''''"''·'" I C:PSIBI 
memory, auto1ncrement 

CPSIB dst, src, Re, CC 

IR S,NS 1 0 1 1 1 0 1 0 Rs 0 0 1 0 

0 0 ooJ Re Rd cc 

AFFECTED 

c s H UNAFFECTED 
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25 Operation 

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

meets CC condition in instruction 

Z f I ag +-

Rs<O: 15> Rs<O: 15>+ 

Rd<O: 15> Rd<O: 15>+ 

Rc<O: 15> +-

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 Re 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 Re is zero. 
Reset otherwise. 



COMPARE 

IR 

word strings in 
memory, autoincrement 
and repeat 

CPSIR dst, src, Re, CC 

S,NS l 0 l I I 0 I 

0 0 0 ol Re 

*h = number of 
iterations 

z PV 

c s ~A 

I Rs 0 I I 

Rd cc 

AFFECTED 

H UNAFFECTED 

86 

0 11 + 14n* 
Operation 

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

meets CC conditon in instruction. 

Z flag 

Rs<O: 15> Rs<O: 15>+ 2 

Rd<O: 15> +- Rd<O: 15>+ 

Rc<O: 15> +- Rc<O: 15>-

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 Re 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 Re 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 Re is zero. 
Reset otherwise. 



COMPARE byte ,,,;,9,, 1" lcPSIRB) 
memory autoincrement 
and repeat 

IR S,NS 

c 

CPSIRB dst, src, Re, CC 

I 0 I I I 0 I 0 

0 0 o of Re 

'"n = number of 
iterations 

z p~ 

s DA H 

Rs 0 l 1 

Rd cc 

AFFECTED 

UNAFFECTED 

87 

0 11 + 14n* Operation 

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

CC condition in instruction. 

Z flag 

Rs<O: 15> 

Rd<O: 15> 

Rc<O: 15> 

Rs<O: I 5>+ 

Rd<O: I 5>+ 

Rc<O: 15>-

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 Re field of the instruc­
tion are decremented by I. 
The contents of the Rs and Rd 
registers are both incremented 
by I. The operation wi I I 
repeat until termination. 
Termination occurs when either 
the contents of Re are 0 
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 Re is zero. 
Reset otherwise. 



DECIMAL ADJUST bvte 

DAB Rd 

R S,Nsl I 0 I I 0 0 0 0 Rd ~ 0 0 o I 

PRECEDING C FLAG dst<4:7> H FLAG 
ARITHMETIC BEFORE (HEX) BEFORE 
OPERATION DAB DAB 

0 0-9 0 

0 0-8 0 

ADDB 0 0-9 

ADCB 0 A-F J 

0 9-F 0 

0 A-F 

I 0-2 0 

0-2 0 

0-3 

0 0-9 0 
SUBB 

0 o-8 
SBCB l 7-F 0 

6-F l 

AFFECTED 

UNAFFECTED 
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Operation 

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 
tab le be low. This instruc-
tion converts a byte (binary 
representation) into a two 
digit binary coded decimal 
representation, following an 
arithmetic operation. 

dst<0:3> BCD<0:7> C FLAG 
(HEX) AFTER 

DAB 

0-9 00 0 

A-F 06 0 

0-3 06 0 

0-9 60 

A-F 66 

0-3 66 

0-9 60 

A-F 66 

0-3 66 

0-9 00 0 

6-F FA 0 

0-9 AO 

6-F 9A 

Flags: 

C: Set or reset according to table. 
Z: Set to I if result is zero. 

Reset otherwise. 
S: Set to 1 if the most sig­

nificant bit of the result 
is set. Reset otherwise. 



DECREMENT byte register I DBJNzj 
and jump on nor zero 

DBJNZ Re, d 

RA Re Displacement' ll 

AFFECTED 

H UNAFFECTED 
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Operation 

Rc<0:7> + Rc<0:7> -

If Rc<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 Re 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 
iinto 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. 

Flags are not affected. 



DECREMENT word 

DEC dst, N 

S,NS I 1 0 l 0 l 0 d Rd N 

DEC dst, N 

IR S,NS I o o l 0 l a d Rd N 

DEC dst, N 

DA NS a 1 1 o 1 o l 1 T o o a al N 

ADDRESS 

DEC dst, N 

DA ssa a l l a l 0 l l 0 a o al N 

~ SEGMENT OFFSET 

DEC dst, N 

DA SL a 0 0 l 0 

SEGMENT 

DEC dst, N 

x NS a 1 l a l 0 l l I Rd;ta T N 

ADDRESS 

DEC dst N 

x sso a l l a l 0 l 1 Rd;iO 1 N 

ol SEGMENT OFFSET 

DEC dst, N 

x SLO a 

z s P/~ AFFECTED 

c DA H UNAFFECTED 

4 

ll 

13 

14 

16 

14 

14 

17 
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Operation 

dst<~:l5> + dst<~:l5> - N - 1 

Description 

A value between l 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 l if result is zero. 
Reset otherwise. 

s: Set to l if result is negative. 
Reset otherwise. 

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



DECREMENT byte 

R S,NS 

DECB dst, N 

I 1 0 I 0 1 0 1 o I Rg N 

DECB dst 1 N 

1 o I S,NS I 0 0 I 0 1 0 Rd 
I 

N 
! ) IR 

DECB dst, N 

DA NS O 1 1 0 1 0 1 0 r 0 0 0 oJ .i. Ni .J. 

ADDRESS 

DECB dst, N 

DA sso 0 1 1 0 1 0 1 0 0 0 0 ol _, N. 

oJ SEGMENT OFFSET 

DECB ds, N 

DA SLO 0 

SEGMENT 

DECR dst, N 

x NS 0 I 1 0 1 0 1 0 I Rct!O l N 

ADDRESS 

DECBdst,N 

x sso 0 1 1 0 1 0 I 0 Rd#O ] N 

o} SEGMENT OFFSET 

DECB dst, N 

x SLO 0 1 l 0 l 0 l 0 

SEGMENT 

I I zl slFtvl I I AFFECTED 

UNAFFECTED 
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4 

11 

13 

14 

I 

16 

16 

14 

17 

Ope rat ion 

dst<0:7> + dst<0:7> - N - 1 

Description 

A value between 1 and 16 
is subtracted from the 
destination byte operand and 
the result is loaded back 
into the destination. The 
desired value to be sub­
tracted is specified by 
the N field. N = ~ 
corresponds to value 1 and 
so on, and N = F corresponds 
to value 16. The desti­
nation is determined by the 
applicable addressing mode. 

Flags: 

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

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

P/V: Set to 1 on arithmetic 
overflow. 



DISABLE INTERRUPT 

DI 

s, NS .. I o_..._1 _1_1_1 _o_o__.fu_o_o_o_o_o_v_N_. 6 

AFFECTED 

z H UNAFFECTED 

92 

This is a system instruction. 

Ope rat ion 

FCW<l 1> +- flJ for N=flJ 

FCW<l 1 > +- FCW<l 1> for N=l 

FCW<12> +- Ill for V=flJ 

.FC~<12> +- FCW<12>for V=l 

Description 

The interrupt enables in the 
FCW are reset to flJ dependent 
upon the va(b~s 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 flJ 
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. 



DIVIDE register pair by 

source word 

DIV dst, src 

R S,NS Ii o O l l 0 I 

DIV dst, src 

IM S,NS 0 0 0 I I 0 

DIV dst, src 

IR S,NS E 0 0 l l 0 I 

DIV dst, src 

DA NS 0 I O I I 0 1 

DIV dst src , 

DA sso 0 l 0 I I 0 1 

ol SEGMENT 

DIV dst, src 

DA SLO 0 1 0 1 l 0 I 

SEGMENT 

lilV dst src 

I Rs Rd 

1_1_000} Rd 

OPERAND 

Rs#O I Rd 

do o o oJ Rd 

ADDRESS 

l 0 oooJ Rd 

OFFSET 

x NS 0 I 0 1 I 0 I I l Rs#O l Rd 

" /\ 

x 

sso 

SLO 

DIV dst src 
' 

0 l 0 I I 0 1 

o} SEGMENT 

DIV dst src 

0 0 I 0 I 

SEGMENT 

c l s PV 

DA 

ADDRESS 

1 Rs_to I Rd 

OFFSET 

AFFECTED 

H UNAFFECTED 

93 

I 95 

95 

I 95 

96 

97 

99 

97 

97 

100 

Operation 

dst<O:l5> + dst<0:31> /src<O:l5> 

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: Set to I 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. 

P/V: Set to 1 if division is 
aborted. Reset otherwise. 



DIVIDE register quadruple by 
source long word 

DIVL dst, src 

R s ,NS l1 0 0 I I 0 I Q I Rs 

DIVL dst, src 

IM S,NS t:> 0 0 I I 0 1 o}:oool 
131 OPERAND 

15 OPERAND 

DIVL dst, src 

IR S,NS E 0 0 1 I 0 1 0 Rs~O I 
DIVL dst, src 

DA NS 0 1 0 I 1 0 I o lo o o ol 
ADDRESS 

DIVL dst, src 

DA sso I 1 0 1 0 

SEGMENT 

DIVL dst, src 

DA SLO 0 1 0 

SEGMENT 

DIVL dst, src 

x NS 0 I 0 I I 0 1 0 

DIVL dst src . 
x sso iO I 0 1 I 0 1 0 Rs1'0 T 

Rd 

Rd 

Rd 

Rd 

Rd 

Rd 

iol SEGMENT OFFSET 

DIVL dst, src 

x SLO 1 0 I I 0 I 0. 

SEGMENT 

c z S PV AFFECTED 

16 

_fr 

DA H UNAFFECTED 

94 

723 

723 

723 

724 

725 

Operation 

dst<0:31> + dst<0:63> /src<0:31> 

dst<32:63> + Remainder 

Description 

A 64-bit signed integer 
(dividend) is contained in 
a quadruple destination 
register designated by the 
Rd field of the instruction. 

A 32-bit signed integer 
source operand (divisor) 
is determined by the 
applicable addressing mode. 
Division is performed to 
obtain a 32-bit quotient 
and a 32-bit remainder. 

The quotient is lo~ded into 
the least significant desti­
nation register pair. The 
remainder is loaded into 
the most significant desti­
nation register pair. The 
source operand is not altered. 

The original contents of the 
·destination are lost unless 

the division operation is-
727 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 di'vidend. 

725 

725 

728 

The aborted instruction takes 
a maximum of 60 clock cycles. 

Flags: 

C: Set to 1 if the quotient is 
less than -231 or greater than/ 
equal to 2+3l. Reset otherwise. 

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

S: Set if quotient is negative. 
Reset otherwise. 

P/V; Set to 1 if division is 
aborted. Reset otherwis~. 



DECREMENT word register 

& jump on non zero 
I DJN z I 

DJNZ Re, d 

RA l1 I I I Re l1 I Displacement 11 

AFFECTED 

UNAFFECTED 

95 

Operation 

Rc<O: 15> + Rc<O: 15> -

If Rc<O:l5> ;'O 

Then PC+ Updated PC-2x displacement 

Otherwise PC + Updated PC 

Des er i pt ion 

The contents of the general 
purpose word register desig­
nated by the Re 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-
t ion . The d i s -
placement field is inter-
preted as a 7 bit unsigned 
integer. Thus the range of 
the relative jump is 0 to 
-12i 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. 

Flags are not affected. 



ENABLE INTERRUPT This is a system instruction. 

EI 

s ,NS I 0 (o NI 
Operation 

1 l l I l 0 0 0 0 0 0 1 v 6 
FCW<J l> + I for N=Cll 

FCW<J l> + FCW<l l>for N=l 
FCW<J2> + I for V=Cll 

FCW<J2> + 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. 
Ava1ueof 1 in these bit 
positions causes the relevant 
interrupt enable to be un-
altered, and a value of (II 
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 int.errupt enable 
bit. 

I I 1 1 AFFECTED ] Flags are not affected. 

cJzjsjPv DA Hl UNAFFECTED l 

96 



EXCHANGE source word with 
destinatfon word 

R 

IR 

DA 

DA 

DA 

x 

x 

x 

EX Rd, src 

S,NS l1 0 1 0 1 1 0 1 Rs Rd 

EX Rd, src 

S,NS E o 1 o 1 1 O I Rs Rd 

EX Rd, src 

NS p 1 1 0 1 1 0 I l 0 0 0 ~ Rd 

ADDRESS 

EX Rd, src 

sso 0 I I 0 I 1 0 1 0 0 0 0 l Rd 

o] SEGMENT OFFSET 

EX Rd, src 

SLO 0 I I 0 

SEGMENT 

Ex Rd, src 

NS O 1 I 0 1 1 0 1 T Rs l Rd 

ADDRESS 

EX Rd src 
' 

sso 0 1 1 0 1 1 0 1 Rs 1 Rd 

al SEGMENT OFFSET 

EX Rd, src 

SLO 0 I 1 0 1 1 0 

SEGMENT 

AFFECTED 

H UNAFFECTED 

6 

12 

lS 

16 

18 

16 

16 

19 

97 

Operation 

Src<O: IS> .....+ dst<O: IS> 

Description 

The contents of the source 
operand word are exchanged 
with the contents of the desti­
nation operand word. The 
destination operand is always 
a general purpose word register 
designated by the Rd field 
of the instruction. The 
source operand is determined 
by the appropriate addressing 
mode. 

Fiags are not affected. 



EXCHANGE 

R 

IR 

DA 

DA 

DA 

x 

x 

x 

Source byte with 
destination byte 

EXB Rd, src 

S,NS,10 l 0 l l 

EXB Rd, s re 

0 ol Rs Rd 6 

S,NS I 0 0 l 0 l l 0 a I Rs Rd 12 

EXB Rd, src 

NS 0 l l 0 l l 0 oj 0 0 0 ol Rd 15 

ADDRESS 

EXB Rd, src 

sso 0 l l 0 l l 0 0 0 0 0 ol Rd 16 

ll SEGMENT OFFSET 

EXB Rd, src 

SLO 
0 18 

SEpMENT 

EXB Rd, src 

NS 0 l l 0 l l 0 0] Rs#O l Rd 16 

ADDRESS 

EXB Rd, src 

sso 0 l l 0 l l 0 0 Rs#O l Rd 16 

ol SEGMENT OFFSET 

EXB Rd, src 

SLO 0 0 l l 0 0 19 

SEGMENT 

AFFECTED 

c z S PV DA H UNAFFECTED 

98 

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 ope rand 
is determined by the appropriate 
addressing mode. 

Flags are not affected. 



EXTEND s i gn of a word 

EXT.S Rd 

S,NS I 1 0 I I 0 0 0 I I . Rf I I 1 0 1 0 I 

AFFECTED 

UNAFFECTED 

99 

11 Operation 

!f dst<0:15> ls negatlve 

dst<l6:3l> +l's 

otherwise dst<l6:31> + ~ 

Description 

The destination is a general 
purpose register pair, designated 
by the Rd field of the instruc­
tion. The s•i gn 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. 

Flags are not affected. 



EXTEND sign of a byte 

EXTSB Rd 

R S,NS l1 O l l 0 0 0 I Rd I 0 0 0 0 I 

AFFECTED 
z UNAFFECTED 

100 

11 Operation 

If dst<0:7> is negative 

dst<8:15> +l'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. 

Flags are not affected. 



EXTEND sign of a long word I E}(TSLI 

EXTSL, Rd 

R S,NS f 1 O 1 l O 0 0 1 Rd I 0 1 1 11 11 

UNAFFECTED 

101 

Operation 

If dst<0:31> is negative 

dst<32:63> + 1 's 

Otherwise dst<32:63> + ~ 

Description 

The destination is a general 
purpose register quad 
designated by the Rd field of 
the instruction. The 
sign bit of the less 
significant register pair of 
the quad is copied into 
each bit position of the most 
significant register pair. 
In this manner, the sign of the 
operand is preserved as the 
operand is extended from 32 
to 64 bits. 

Flags are not affected. 



HALT This is a system instruction. 

HALT 

I 0 1 1 1 1 0 1 0 I 0 0 0 0 lo 0 0 0 I 8 + 3n* 

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

AFFECTED 

c z UNAFFECTED 

102 

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. 

Flags are not affected. 



INPUT word to register 

from 1/0 port 

IN Rd, s re 

IR S,NS lo 0 I I 1 1 0 1 

i N Rd, s re 

DA S,NS 0 0 1 1 1 0 1 1 l 

Rs Rd 

Rd l 1 0 0 

PORT ADDRESS 

AFFECTED l 
c z s ~v DA H UNAFFECTED ] 
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10 

12 

This is a system instruction. 

Operation 

Rd<0:15> + src<O:l5> 

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. 



INPUT byte to register 

from I /0 port 

IR 

INB Rd, Rs 

s ! NS I 0 0 I I I I 0 0 I -

INB Rd, src 

DA S,NS 0 0 I I I 0 I 0 

Rs Rd J 

Rd i I 0 0 

PORT ADDRESS 

I I I AFFECTED ] 

I clz s UNAFFECTED ] 
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This is a system instruction. 

10 

12 

Operation 

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

Description 

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

Flags are not affected. 



INCREMENT word 

INC dst, N 

R S,Nsl 1 0 1 0 1 0 0 ii Rd N 

iNC dst, N 

IR S,NS I 0 0 1 0 1 0 0 ii Rd N 

INC dst, N 

DA NS 0 1 1 0 1 0 0 11 0 0 0 o] N 

ADDRESS 

INC dst, N 

DA sso 0 1 1 0 1 0 0 1 0 0 o oj N 

~ SEGMENT OFFSET 

INC dst,N 

DA SLO 0 1 0 1 0 0 

SEGMENT 

INC dst,N 

x NS 0 1 1 0 1 0 0 11 Rd l N 

ADDRESS 

INC dst N ._.._ 

x sso 
0 1 1 0 1 0 0 1 Rd ] N 

o] SEGMENT OFFSET 

INC dst N 

x 0 1 0 0 SLO 0 
.,.. _____ _ 

SEGMENT 

AFFECTED 

I cl I I I·+ I UNAFFECTED 

4 

11 

13 

14 

16 

14 

14 

17 

105 

Operation 

dst<O:l5> ~ dst<O:l5> + N + 

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: 

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. 



INCREMENT byte 

INCB dst, N 

R S,NS I 1 0 l 0 l 0 0 o I Rd N 

INCB dst, N 

s ,NS I 0 0 l 0 l 0 0 o I Rd N IR 

INCB dst N 

DA NS o 11o1 ooolooooJ N 

ADDRESS 

INCB dst, N 

DA 0 I l 0 I 0 0 0 0 0 o oj N 

oJ SEGMENT OFFSET 

sso 

INCB dst, N 

DA SLO 0 l 0 I 

INCB dst, N 

x NS 0 l I 0 I 0 0 0 1 Rd 1 N 

ADDRESS 

INCB dst, N 

x sso 0 I I 0 I 0 0 0 Rd l N 

ol SEGMENT OFFSET 

INCB dst, N 

x SLO O I I 0 I 0 0 0 

SEGMENT 

z s PV DA H AFFECTED 

c UNAFFECTED 
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4 

II 

13 

14 

16 

14 

14 

17 

Operation 

dst<0:7> + dst<0:7> + N + 1 

Description 

A value between I and 16 
is added to the destination 
operand byte and the 
result is loaded back into 
the destination. The 
desired value to be added 
is specified by the N 
field. N = ~ corresponds 
to 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. 

DA: Set to 0. 
H: Set on carry from least 

significant digit. Reset 
otherwise. 



INPUT 

IR 

word from 1/0 port to 

memory, autodecrement 

IND dst, src, Re 

S,NS 0 0 1 1 1 0 1 I 

a a a A Re 

H 

Rs I 0 0 0 

Rd I 0 0 0 

AFFECTED 

UNAFFECTED 

107 

This is a system instruction. 

21 Operation 

dst<0:15> + srcdl: 15> 

Rd<O: 15> + Rd<0:15> - 2 

Rc<O: 15> + Rc<O: 15> -

Description 

Data word from the port addressed 
by the contents of the general 
purpose register designated by 
the Rs field of the instruction 
is loaded into a memory desti­
nation. The destination is 
addressed by the contents of 
the general purpose register 
designated by the Rd field of 
the instruction. The original 
contents of the destination 
are lost. The contents of the 
general purpose registers 
designated by Rd are then 
decremented by 2. The contents 
of the general purpose register 
designated by Re are decremented 
by I. 

Flags: 

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



INPUT byte from I /0 port to 

memory; autodecrement 

INDB dst src Re 
' ' 

IR S,NS 0 0 1 1 1 0 1 0 

o o o al Re 

PV 

c z s DA H 

Rs 1 0 0 0 

Rd 1 0 0 0 

AFFECTED 

UNAFFECTED 

108 

This is a system instruction. 

21 

Operation 

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

Rd<0:15> + Rd<0:15> -

Rc<O:l5> + Rc<O:l5> -

Des er i pt ion 

Data byte from the port addressed 
by the contents of the general 
purpose register designated 
by the Rs field of the in­
struct ion 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 Re are then 
decremented by 1 . 

Flags: 

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



INPUT word from I /0 port to 

IR 

memory, autodecrement 

and repeat 

INDR dst, src, Re 

S,NS ~ 0 1 1 1 0 I I 

p 0 0 0 l Re 

Rs I 0 0 0 

Rd Q 0 0 0 

*n is the number of iterations 

AFFECTED 

z UNAFFECTED 
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This is a system instruction. 

11 + 10n* 

Operation 

dst<O: 15> src<O: 15> 

Rd<O:l5> ~ Rd<O:l5> - 2 

Rc<O: 15> ~ Rc<O : 15> -

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 Re are decre­
mented by 1. The instruction 
is terminated when the result 
of this decrementation reaches 
zero. This instruction is 
interruptibie. 

Flags: 

P/V: Set to 1. 



INPUT byte from I /0 port to 

memory, autodecrement 

and repeat 

INORB dst src Re 
' :..z. 

IR S,NS 0 0 l l l 0 l 0 

o o o ol Re 

Rs I 0 0 0 

Rd 0 0- 0 0 

*n is the number of iterations 

PV AFFECTED 

c z s DA H UNAFFECTED 
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This is a system instruction. 

11 + 10n* 

Operation 

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

Rd<O: 15> + Rd<O: 15> -

Rc<O:l5> + Rc<O:l5> -

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
t ion. 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 Re 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. 



INPUT word from 1/0 port ~ 
to memory, autoincrement 

INI dst src, Re 

IR S,NS 0 0 1 l"l 0 l 1 Rs 0 0 

0 0 0 al Re Rd l 0 

I I I IP11 I I I AFFECTED 

JNAFFECTEO 

111 

0 _Q 21 

0 0 

This is system instruction. 

Operation 

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

Rd<0:15> + Rd<O:l5> + 2 

Rc<O:l5> + Rc<O:l5> -

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 Re are decremented 
by 1. 

Flags: 

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



IHPUT byte from I /0 port to 

memory, autoincrement 

I N I B ds t , s re, R c 

IR S,NS 0 0 1 1 1 0 1 0 

o o o o1 Re 

PV 

c z s t;>A H 

Rs 0 0 0 (j 21 

Rd 1 0 0 d 

AFFECTED 

UNAFFECTED 

112 

This is a system instruction 

Operation 

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

Rd<O:lS> + Rd<O;lS> + 

Rc<O:lS> + Rc<O:lS> -

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 Re are decremented 
by 1. 

Flags: 

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



INPUT wo.rd from I /0 port 

IR 

to memory, autoincrement 

and repeat 

INIR dst, src, Re 

S,NS 0 0 1 1 1 0 1 1 

0 0 0 ~ Re 

Rs 0 0 0 0 

Rd 0 0 0 0 

*n is the number of iterations 

iPv AFFECTED 

c z s loA H UNAFFECTED 
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This is a system instruction 

11 + 10n* 

Operation 

dst<O:l5> + src<O:l5> 

Rd<O: 15> 

Rc<O: 15> 

Rd<O: 15> + 2 

Rc<O: 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 Re 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. 



INPUT byte from 1/0 port to 
memory, autoincrement 
and repeat 

INIRB dst, src, Re 

IR S, NS 0 0 1 1 1 0 1 0 

0 0 0 oJ Re 

Rs 0 0 0 0 

Rd 0 0 0 0 

"'n is the number of iterations. 

PV AFFECTED 

c z s DA H UNAFFECTED 
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This is a system instruction 

11 + 10n* 

Operation 

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

Rd<0:15> + Rd<0:15> + 

Rc<O: 15> + Rc<O: 15> -

repeat until termination 

Description 

Data byte from the 
port addressed 
by the contents of the 
general purpose register 
designated by the Rs field 
of the instruction is 
loaded into a memory desti­
nation. The destination 
is addressed by the contents 
of the general purpose register 
designated by the Rd field 
of the instruction. The 
original contents of the 
destination are lost. The 
contents of the general 
purpose register designated 
by Rd are then incremented 
by 1. The contents of the 
general purpose register 
designated by Re are de­
cremented by 1. This instruc­
tion is terminated when the 
result of this decrementation 
reaches zero. This instruc­
tion is interruptible. 

Flags: 

P/V: Set to 1. 



RETURN from interrupt This is a system instruction. 

IRET 

s, NS I o 1 · 1 1 1 o 1 1 I o o o o lo o o o I 16. 13 

Operation 

Non Segmented 

R15<0:15> +- Rl5<0:15>+ 2 

FCW (Rl5<0: 15>) 

R 15 <0 : l 5 > +- R l 5 <0 : l 5 >+ 2 

PC (R15<0:15>) 

R15<0:15> +- R15<0:15> +2 

Description 

Segmented 

Rl5<0:15> +- Rl5<0:15>+ 2 

FCW (RR14<0:22>) 

Rl5<0:15> Rl5<0:15>+ 2 

PC SEGMENT +- (RR14<0:27->) 

Rl5<0:15> +- Rl5<0:15>+ 2 

PC OFFSET +- ~RR 14<0: 22 >) 

R15<0:15> +- R15<0-:15 + 2> 

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. 

c z AFFECTED 

UNAFFECTED 
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Flags: 

The flags will be restored to 
pre-interrupt values. 



JUMP cond it i ona 1 

,,_J_P_c_c ... _d.s t..., _________ cc True/CC Fa I se 

S,Nslooo I 1 I ol Rd cc I 1s,1017,7 Operation IR 

JP CC, dst 

DA NS 0 1 0 1 1 1 o lo o o ol cc 

ADDRESS 

JP CC, dst 

DA sso 0 1 0 1 1 1 1 0 0 0 o o] cc 

~ SEGMENT OFFSET 

JP CC, dst 

DA SLO 0 1 0 1 1 1 1 0 

SEGMENT 

JP CC, dst 

x NS 0 1 0 1 1 1 I 0 l RMO l CC 

ADDRESS 

JP CC, dst 

x sso 0 1 0 I I I 1 0 RMO l cc 

al SEGMENT OFFSET 

JP CC, dst 

x SLO 0 1 0 1 I I O 

SEGMENT 

AFFECTED 

c z s p~ DA H UNAFFECTED 

717 

8/8 

10/10 

8/8 

8/8 

11/11 

116 

PC<0:15> +- dst<O:l5> 

if condition is met. 

PC<O:l5> +- 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 ls 
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. 



JUMP conditional relative 

JR CC, d 

RA I 1 1 1 ol cc 

c z s PV DA H 

Displacement 6 

AFFECTED 

UNAFFECTED I 
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Operation 

PC +- Updated PC + 2x di sp I acement 

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. 



LOAD word register into GJ/~ memory 

LD dst, Ks 

IR s,Nslo o l o l l l I Rd I Rs 

LO dst, Rs 

DA S,NS 0 l l 0 I I l Jo 0 0 oj Rs 

ADDRESS 

LO dst Rs c1_. 

DA sso 0 l l 0 I I 1 I o o o al As 

01 SEGMENT OFFSET 

LO dst, Rs 

DA SLO 0 I 0 I 1 

SEGMENT 

LO dst, Rs 

x NS 0 l l 0 1 I I 1J RMO I Rs 

ADDRESS 

LO dst, Rs 

x sso 0 I I 0 l I l I RMO I Rs 

o} SEGt1f_NT OFFSET 

LO dst, Rs 

x SLO 0 l 1 0 l I 

SEGMENT 

LOR dst, Rs 

RA S,NS 0 0 I 1 0 0 11JooooJ Rs 

DISPLACEMENT 

LO dst, Rs 

BA S,NS 0 0 I I 0 0 1 I 

DISPLACEMENT 

LO dst, Rs 

BX 

AFFECTED 

c z S PV DA H UNAFFECTED 
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8 

11 

12 

14 

12 

12 

15 

14 

14 

14 

Operation 

dst<O: 15> + src<O: 15> 

Description 

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

Flags are not affected. 



LOAD word into register 

R S,NS 

LD Rd, src 

(1010000 1 I Rs I Rd I 
LD Rd, src 

IM S,NS 0 0 I 0 0 001)0000J Rd 

OPERAND 

LD Rd, src 

S,NS 1001000 0 1 I Rs;i!O I Rd I IR 

LD Rd, src 

DA NS 0 I I 0 0 0 0 1}0 0 0 oJ Rd 

ADDRESS 

LD Rd, src 

DA sso 0 I I 0 0 0 0 I 0 0 0 0 1 &!_ 

J SEGMENT OFFSET 

LD Rd src 

DA SLO 0 0 0 0 0 

SEGMENT 

.LD Rd, src 

x NS 0110000 

ADDRESS 

LD Rd, src 

x sso 0 I I 0 0 0 0 I Rs;i!O j Rd 

of SEGMENT OFFSET 

LD Rd, src 

x SLO 0 I 0 0 0 0 

SEGMENT 

LDR Rd, src 

RA S,NS I 0 0 I I 0 0 0 1lo 0 0 al Rd I DISPLACEMENT I I 
LO Rd, src 

BA S,NS 0 0 I I 0 0 0 I Rs 0 Rd 

DISPLACEMENT 

LD Rd, src 

BX S,NS lo 1 1 1 o o o ~~ ~1;;J 
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3 

7 

7 

9 

10 

12 

10 

10 

13 

14 

14 

14 

c 

Operation 

dst<O:l5> src<0:15> 

Description 

The source operand word is 
loaded into the destination 
word 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 

z s PV DA H UNAFFECTED 



LOAD IMMEDIATE word into 

IR S,NS 

DA NS 

DA sso 

DA SLO 

x NS 

x sso 

x SLO 

memory 

LD dst, IM 

0 0 0 0 l l 0 l Rd l 0 l 0 I 

OPERAND 

LD dst, IM 

0 I 0 0 I I oi_loooolo I 0 I 

OPERAND 

ADDRESS 

LO dst, IM 

0 I 0 0 1 1 o 1lo o o ol 0 1 0 I 

OPERAND 

o} SEGMENT l OFFSET 

LD d.st, IM 

0 I 0 0 I I 0 1 

SEGMENT 

LO dst, 1M 

0 l 0 0 1 l 0 1} RMO Jo 1 o 1 

OPERAND 

ADDRESS 

LO dst, IM 

0 l 0 0 I 1 0 I Rd 0 O 1 0 I 

OPERAND 

SEGMENT OFFSET 

0 l Rd'!O 0 1 0 I 

OPERAND 

SEGMENT 

AFFECTED 

c z S PV DA H UNAFFECTED 
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II 

lit 

15 

17 

15 

15 

18 

Operation 

dst<0:15> + IH <0:15> 

Description 

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

Flags are not affected. 



LOAD , constant into a register~ / ~ 

LOK dst, IM 

R S,NS I 1 0 1 1 1 1 0 I Rd I I 
,IH, 5 

LOB dst, IM 

I 1 1 0 ol Rd IM 5 
I I 

R 

AFFECTED 

UNAFFECTED 
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Operation 

dst<0:3> + IM<0:3> 

dst<4: 15>+-~ 

dst<0:7> +- IM<0:7> 

dst<8:15>+-lll 

Description 

4 bits 

} 8 bits 

The inmediate 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 remaininq 
bits of the destination -
register are cleared, 

Flags are not affected 



LOAD address to register 

RA 

BA 

BX 

DA 

DA 

DA 

x 

x 

v 
/\ 

S,NS 

S,NS 

S,NS 

NS 

sso 

SLO 

NS 

sso 

SLO 

LOAR Rd, D 

0 0 l 1 0 1 0 al o 0 0 o} Rd 

Displacement 

LOA Rd, Rs, d 

0 0 1 l 0 1 0 ol Rs#O l Rd 

Displacement 

LDA Rd, Rs, d 

lo ~ ... L .. ttJ 
l 1 1 0 0 0 Rs Rd 

:i:::i::::I:I 
.. 

Rx 

LDA Rd 

0 1 1 1 0 l l oJo 0 0 a I Rd 

ADDRESS 

LOA Rd 

0 1 1 l 0 l 1 0 0 0 0 al Rd 

ol SEGMENT OFFSET 

LDA Rd 

0 1 1 

SEGMENT 

LDA Rs, Rd 

0 1 1 1 0 1 1 0 l Rs#O ] Rd 

ADDRESS 

LDA Rs, Rd 

0 1 1 1 0 1 1 0 Rs#O I Rd 

ol SEGMENT OFFSET 

LOA Rs, Rd 

0 l l 1 0 l 

SEGMENT 

AFFECTED 

c z s rv DA H UNAFFECTED 
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15 Ope rat ion 

Described below. 

Description 
15 

The address of a source 
operand is determined from 
the applicable addressing 
mode. This address is then 
loaded into the general purpose 
destination register designated 

15 by the Rd field of the instruc-
ti on. The original contents 
of the destination are lost. 
Note that the destination will 
be a word operand in the 
non-segmented machine and a 
long word operand in the 

12 segmented machine. 

13 

15 

13 

13 

16 

Flags are not affected. 



LOAD byte register i.n to 
memory 

IR 

DA 

DA 

DA 

x 

x 

x 

RA 

BA 

BX 

LOB dst 
11

Rs 

S,NS lo 0 I 0 I I I 0 Rd Rs 

LOB dst, Rs 

S,NS P I I 0 I I .I oJo 0 0 oJ Rs 

ADDRESS 

LOB dst, Rs 

sso t:> I I 0 I I I 0 0 0 o o} Rs 

p} SEGMENT OFFSET 

LOB dst, Rs 

SLO 0 I I I 0 

SEGMENT 

LOB dst, Rs 

NS Q_ I I 0 I I I 0 1 Rc!f._Q l Rs 

ADDRESS 

LOB dst Rs 
'-'-

sso 0 I I 0 I I I 0 Rdi_O I Rs 

o} SEGMENT OFFSET 

LOB dst 

SLO O I I O 

LDRB dst, Rs 

S,NS 0 0 I I 0 0 o jo o o o l Rs 

DISPLACEMENT 

LOB dst, Rs 

s ,NS I' 0 II 0 OJ 0 ~ "''' I Rs 

DISP ACEMENT 

LOB dst, Rs 

,. ... z S PV DA H 

AFFECTED 

UN1\FFECTED 
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8 

II 

12 

14 

12 

12 

15 

14 

I 14 

!4 

Operation 

dst<0:7> +- src<0:7> 

Description 

The byte contents of the 
source register are loaded 
into the byte destination. 
The source oper?nd is always 
a general purpose byte 
register designated by the 
Rs field of the instruction. 
The destination is determined 
by the applicable addressing 
mode. The contents of the 
source are unaltered. The 
original contents of the 
destination are lost. 

Flags are not affected. 



LOAD byte into 
register 

LOB Rd, src 

R S,NS I I 0 I 0 0 0 O ol Rs I Rd 

LOB Rd, src 

IM S,NS 0 0 I 0 0 0 0 

OPERAND 

LOB Rd, src 

IR S,NS 1 o o I 0 0 0 0 ol Rs#O I Rd 

LOB Rd, src 

DA NS 0 I I 0 0 0 0 0 Rd 

ADDRESS 

LOB Rd, src 

DA sso 0 I I 0 0 0 0 0 0 0 0 ol Rd 

.~ SEGMENT OFFSET 

LOB Rd, src 

DA SLO 01100000 

SEGMENT 

LOB Rd, src 

X NS 0 I 1 0 0 0 0 ol Rs#O l Rd 

ADDRESS 

LOB Rd, src 

x sso 0 I I 0 0 0 0 0 Rs#O J Rd 

J· SEGMENT OFFSET 

DB Rd s re 

X SLO 01 00000 

SEGMENT 

LDRB Rd, src 

RA S,NS 0 0 I I 0 0 0 ol o o o J Rd 

DI SPLACEMElff 

LOB Rd, src 

BA S,NS 0 0 I I 0 0 o oJ Rs#O J Rd 

DISPLACEMENT 

124 

I 

I 

3 Operation 

7 

7 

9 

10 

12 

10 

10 

13 

14 

14 

d st< 0 : 7> +- s r:c< 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 

c· z S PV DP H UNAFFECTED 



LOAD 

IR 

DA 

DA 

DA 

x 

x 

\J 
I\ 

IMMEDIATE byte ~nto 

S,NS 

NS 

sso 

SLO 

NS 

sso 

SLO 

memory 

LDB Rd, IM 

0 0 0 0 l l 0 0 

OPERAND 

LDB Rd, IM 

0 l 0 0 l l 0 

OPERAND 

LOB Rd, IM 

0 1 0 0 l 1 0 0 

OPERAND 

0 SEGMENT 

LOB Rd, IM 

0 0 1 1 0 0 

OPERAND 

SEGMENT 

LDB Rd, IM 

01001100 

OPERAND 

LDB Rd IM 

0 l 0 0 l l 0 0 

OPERAND 

0 SEGMENT 

LDB Rd, IM 

0 l 0 0 

c z S PV DA 

~ 

11 Operation 

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

Description 
14 

The immediate byte operand 
fol lowing the instruction 
in memory is loaded into 
the destination. 
The destination t'S. 
determined by the applicable 
addressing mode. The 
original contents of the 

15 destination are lost. 

17 

15 

15 

18 

AFFECTED 

H UNAFFECTED Flags are not affected. 
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LOAD 

R 

control word i·nto a 
register. 

This is a system instruction. 

S,NS 

LDCTL Rd, CW 

lo l l l l l o Rd 7 

Operation 

Rd<O:l5> + 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, O's 
are loaded into the unused bit positions. 

The CW field decodes are shown below: 

CW Field 

0 0 0 

0 0 1 

0 I 0 

0 l 

l 0 0 

c 

0 1 

l 0 

z s 

Source 

FCW 

Refresh register (bits 1 through 8) 

NPSAP segment 

NPSAP upper offset 

R14 

Rl5 

AFFECTED J 
~ Q8 H UNAFFECTED l Flags are not affected. 
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LOAD control word from a 
register. 

This is a system instruction. 

R 
LDCTL Rs, CW 

S,Nslo I I I I I 0 Rd l1 I CW 7 

c 

Operation 

CW<O: 15> Rs<O: 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 

0 0 0 

0 0 

0 1 0 

0 I I 

0 0 

0 

I 0 

I I 

] 
z s PVj_oA H 

Destination 

FCW 

Refresh register (bits 1 through 15) 

NPSAP segment 

NPSAP upper offset 

R14 

Rl5 

AFFECTED J 
UNAFFECTED ] 
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Flags are affected only if 
the FCW is selected--as-the 
destination. 



LOAD flag byte into a 
register 

LDCTLB Rd 

R I 1 0 0 0 l l 0 0 I Rd 

AFFECTED 

UNAFFECTED 

128 

7 Operation 

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

Description 

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

Flags are not affected. 



LOAD flag byte from a 
register 

LDCTLB Rs 

R I 1 O O 0 1 1 0 0 I Rs l1 0 0 I 

c z S PV ioA H AFFECTED J 
UNAFFECTED J 
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Operation 

FCW<0:7> ~ src<0:7> 

Description 

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

Flags are affected as described 
above. 



LOAD memory word to 
memory autodecrement 

LOO dst, src, Re 

IR S,NS 1 0 1 l l 0 l 1 

o o o o I Re 

PV 

c z s DA H 

Rd 0 0 1 20 

Rs 0 0 0 

AFFECTED 

UNAFFECTED 
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Operation 

dst< 0: 15> src< 0: l 5> 

Rs< 0: 15> Rs<O: 15>- 2 

Rd<O: 15> Rd< 0: 15> - 2 

Rc<O: 15> Rc<O: 15>-

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 Re field of the in­
struction are decremented 
by l. 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. 



LOAD memory byte to memory, 
auto decrement 

LDDB dst, src, Re 

IR S,NS l 0 l l l 0 l 0 

0 0 0] Re 

Rd l 0 0 1 

Rs l o o a 

AFFECTED 

UNAFFECTED 

131 

CLOCK CYCLES 

20 Operation 

dst<0:7> +- src<O :7> 

Rs<0:15> +- Rs<O: 15>-

Rd<0:15>+ Rd<O:l5>-

Rc<O: 15> +- Rc<O:l5>-

Descrietion 

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 Re field 
of the instruction are decre­
mented by 1. The contents 
of Rs and Rd are both decre­
mented by 1. 

Flags: 

"'"· r I V ~ Set to 1 if resuit of 
decrementing Re is zero. 
Reset otherwise. 



LOAD 

IR 

memory word to I l DD RI 
memory autodecrement and 
repeat. 

LDDR dst, src, Re 

S,NS I 0 1 I 1 0 1 I Rd I 0 0 1 

0 0 0 0 l Re Rs 0 0 0 q 

*n is the number of iterations. 

IPv AFFECTED 

c z s !DA H UNAFFECTED 
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11 + 9n* Oeerat ion 

dst<O:l5> +- src<0:15> 

Rs<O: 15> Rs<O: 15>- 2 

Rd<O: 15> Rd<O: 15>- 2 

Rc<O: 15> Rc<0:15>-

repeat unt i 1 termination 

Des c r i pt ion 

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 Re field of the in­
struction. are decremented 
by l. The contents of Rs and 
Rd are both decremented by 
2 and the operation will 
repeat until termination. 
Termination occurs when the 
contents of Re are ~- This 
instruction is interruptible. 

Flags: 

P/V: Set to 1. 



LOAD memory byte to memory, I LI) DR BI 
autodecrement and repeat. 

LDDRB dst, src, Re 

IR S,NS 1 0 1 1 l 0 1 0 Rd 1 0 0 1 

o o o ol Re Rs 0 0 0 0 

*n is the number of iterations 

PV AFFECTED 

H UNAFFECTED 
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11 + 9n* Operation 

ds t<O :7> src< 0 :7> 

Rs<O: 15> Rs<O: 15>-

Rd<O: 15> Rd<O: 15> -

Rc<O: 15> Rc<O: 15>-

repeat unt i 1 termination 

Descr i et ion 

The source byte operand is 
loaded into the byte desti­
nation. Both the source and 
destination operands are 
addressed by the general 
purpose registers designated in 
the Rs and Rd fields of the 
instruction. The contents 
of the source are unaltered, 
and the original destination 
contents are lost. The 
contents of the general 
purpose register designated 
by the Re 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 Re are ~. This 
instruction is interruptible. 

Flags: 

P/V: Set to 1. 



LOAD memory word to memory, ~ 
autoincrement. ~ 

LOI dst, src, Re 

IR S,NS I 0 I I I 0 I I Rd 0 0 

o o o ol Re Rs I 0 

PV AFFECTED 

c z s DA H UNAFFECTED 
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0 1 20 

0 0 

Operation 

dst<O: 15> src< 0: I 5> 

Rs< 0: 15> Rs< 0: 15> + 

Rd<O: I 5> Rd< 0: I 5> + 2 

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

Description 

The source word operand is 
loaded into the word desti­
nation. Both the source and 
destination operands are 
addressed by the general purpose 
registers designated in the 
Rs and Rd fields of the 
instruction . The contents of 
the source are unaltered and 
the original destination 
contents are lost. The 
contents of the general purpose 
register designated by the 
Re field of the instruction 
are decremented by I. The 
contents of Rs and Rd are both 
incremented by 2. 

Flags: 

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



LOAD memorv byte to memory, 
autoinerement. 

LDIB dst, sre, Re 

IR S,NS 1 0 1 1 1 0 1 0 

0 0 o ol Re 

z 

Rd 0 0 0 1 20 

Rs 1 0 0 0 

AFFECTED 

UNAFFECTED 
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Operation 

d s t< 0 : 7> +- s re< 0 : 7> 

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

Rd<O: 15> +- Rd<O: 15>+ 

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

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 purpos 
register designated by the Re 
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 Re is zero. 
Reset otherwise. 



LOAD 

IR 

memory word 
to memory 10 auto .. 
increment and repeat. 

LDIR dst, src, Re, 

S,NS 1 0 1 1 1 0 1 1 

o o o A Re 

Rd 0 0 0 1 

Rs 0 0 0 0 

*n is the number of 
iterations. 

PV AFFECTED 

c z s DA H UNAFFECTED 
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11 + 9n* Operation 

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

Rs<O:l5> Rs<0:15>+ 2 

Rd<O:l5> Rd<0:15>+ 2 

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

repeat until termination 

Description 

The source word operand is 
loaded into the word desti­
nation. Both the source 
and destination operands are 
addressed by the general 
purpose registers designated 
in the Rs and Rd fields of 
the instruction. The contents 
of the source are unaltered, 
and the original destination 
contents are lost. The con­
tents of the general purpose 
register designated by the Re 
field of the instruction are 
decremented by I. 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 Re are ~. This 
instruction is interruptable. 

Flags: 

P /V : Set to 1 • 



LOAD memory byte to memory, IL DI RBI 
auto'i ncrement and repeat. 

LDIRB dst, src, Re 

IR S,NS l 0 l l l 0 l 0 Rd 0 0 0 1 

tloooJ Re Rs 0 0 0 0 

*n is the number of iterations. 

AFFECTED 

UNAFFECTED 
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11 + 9n* Operation 

dst<0:7> 

Rs<O:lS> 

Rd«O:l5> 

Rc<O: 15> 

src<0:7> 

Rs«O: 15>+ 

Rd<O: 15>+ 

Rc<O: 15>-

repeat until termination 

Description 

The source byte operand is 
loaded into the byte destina­
tion. Both the source and 
destination ooerands are 
addressed by the qeneral purpose 
reqisters desiqnated in the Rs 
and Rd fields of the instruction. 
The contents of the source 
are unaltered and the oriqi-
nal destination contents are 
lost. The contents of the 
general purpose register 
designated by the Re field 
of the instruct"ion are decremented 
by I. The contents of Rs and 
Rd are both incremented by I 
and the operation will repeat 
until termination. Termination 
occurs when the contents of Re 
are ~- This instruction is 
interruptible. 

Flags: 

P/V: Set to 1. 



LOAD long word register ~ I ~ to memory 

LDL dst, Rs 

IR s,Nslooo1 1 I 0 1 I Rd I Rs I 11 Operation 

LDL dst, Rs dst<0:31> src<0:31> 

DA NS 0 I 0 I I l 0 11_ 0 0 oj Rs 14 

ADDRESS Description 

The Jong word contents of 
LDL dst, Rs the source register are 

DA loaded into the destination. 
sso 0 I 0 l 1 1 0 0 0 0 0 15 The source operand is always 

a general purpose long word 
SEGMENT register designated by the 

Rs field of the instruction. LDL dst, Rs The long word destination 
is determined from the 

DA SLO l 0 I l l 0 I 7 applicable addressing mode. 
The contents of the source 

SEGMENT are unaffected, and the 
original contents of the 
destination are Jost. 

LDL dst, Rs 

x NS 0 I 0 I l I 0 1 I R<il_O l R~ 15 

ADDRESS 

LDL dst, Rs 

x sso 0 I 0 I I l l 1 Rd:#O 1 Rs IS 

~ SEGMENT OFFSET 

LDL dst, Rs 

x SLO 0 I 0 l I I 18 

SEGMENT 

LDRL dst, Rs 

RA S,NS 0 0 l I 0 lJo o o oJ Rs I 7 

DISPLACEMENT 

LDL dst, Rs 

BA S,NS 
0 0 1 1 0 l l I R 17 

DISPLACEMENT 

LDL dst, Rs 

DX I 7 

AFFECTED Flags are not affected. 

c z s P"J DA H UNAFFECTED 
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LOAD long word into 
register. 

LDL Rd, src 

R s,Nsll o o 1 o 1 o o I Rs 

LDL Rd src 
' 

IM S,NS 0 0 0 1 0 1 o o To o oo} Rd 

31 OPERAND 

15 OPERAND 

LDL Rd, src 

IR S,Nslo 0 0 I 0 1 0 0 Rs#O I Rd 

LDL Rd, src 

DA NS 0 1 0 1 0 1 0 o lo 0 0 oJ Rd 

ADDRESS 

LDL Rd src 
·~-

DA sso 0 1 0 1 0 1 0 0 0 0 0 o] Rd 

oT SEGMENT OFFSET 

LDL Rd, src 

DA SLO 0 1 0 0 I 

SEGMENT 

LDL Rd src 

x NS 0 1 0 1 0 1 o o I Rs#O I Rd 

ADDRESS 

LDL Rd, src 

x sso 0 0 1 0 1 0 0 

0 SEGMENT OFFSET 

LDL Rd, src 

x SLO 1 0 1 0 1 0 0 

SEGMENT 

LDRL Rd, src 

RA S,NSIO 0 1 1 0 1 0 lo 0 0 o I Rd 

I DiSPLACEMENT 

LDL Rd, src 

BA S,NS 0 1 1 0 1 0 I Rd 

DISPLACEMENT 

LDL Rd, src 

BX 

16 

0 

139 

5 

11 

11 

12 

13 

15 

13 

13 

16 

I 17 

I 

17 

17 

Operation 

dst<0:31> src<O :31 > 

Description 

The source operand long word 
is loaded into the destination 
long word 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 

c z S PV DA H UNAFFECTED 



LOAD IMMEDIATE long word 

IR 

DA 

DA 

DA 

x 

v 
I\ 

x 

to memory 

LDL Rd, IM 

S,NS 0 0 0 0 l 1 0 1] Rd fo 1 I I 17 

31 OPERAND 16 

15 OPERAND 0 

LDL Rd, IM 

NS 0 I 0 0 I I 01]000 al 1 I I 20 

31 OPERAND 16 

15 OPERAND 0 

ADDRESS 

LDL Rd, IM 

sso 0 I 0 0 I I o 1 1 o o o ol o I 1 I 21 

31 OPERAND 16 

15 OPERAND 0 

al SEGMENT 1 OFFSET 

LDL Rd, IM 

SLO 0 I 0 0 I I 0 I 000001 23 

31 OPERAND 16 

.. 1 ... 5 _____ ..,oP.ERAND 

SEGMENT 

LDL Rd, IM 

NS ~I 0 0 I I o I l RMO ]o 11 1 21 

131 OPERAND 16 

15 OPERAND 0 

ADDRESS 

LDL Rd IM 
' 

sso fa I 0 0 1 1 0 l J RMO Jo 1 I 1 21 

31 OPERAND 16 

15 OPERAND 0 

al SEGMENT l OFFSET 

LDL Rd IM 

SLO 0 0 I I 0 Rd;#O 0 1 I I 24 

OPERAND 16 

0 

SEGMENT 

140 

Ope rat ion 

dst <0:31> ~ IM <0:31> 

Description 

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

Flags are not affected. 

AFFECTED 

c z s PV DA H UNAFFECTED 



LOAD multiple registers 

into memory 

LDM dst, Rs, N 

IR S,NS 

LDM dst, Rs, n 

DA NS 

ADDRESS 

LDM dst, Rs, n 

DA sso 

DA SLO 

LDM 

x NS 

LDM dst, Rs, n 

x sso 

LDM dst, Rs, n 

x SLO 

OFFSET · 

0 0 

N 

0 0 

N 

0 0 

N 

11 + 3n Operation 

14 + 3n 

15 + 3n 

17 + 3n 

Description 

A specified number of 16-bit 
general purpose registers 
are loaded into memory. 
Loading will take place into 
consecutive memory locations 
with ascending addresses. 
The first register to be 
saved is specified in the Rs 
field of the instruction and 
registers will be accessed 
in ascending order, with R~ 
following R15. The number of 
registers to be saved is 
specified in the N field of 
the instruction. A~ in this 
field represents 1 register, 
etc. The destination address 
is determined by the applicable 
addressing mode using the Rd 
field of the instruction. 
The first register will be 
saved at this address. 
Succeeding registers will be 
saved at successive memory 
locations. The contents of 

_o_o..,. JS+ 3n 

the general purpose registers 
are not altered. This instruc­
tion is not interruptible. 

N 

0 0 15 + 3n 

N 

18 + 3n 

Flags are not affected. 
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LOAD multiple registers 
from memory 

IR 

DA 

DA 

DA 

x 

" I\ 

x 

S,NS 

NS 

sso 

SLO 

NS 

sso 

SLO 

LDM Rd, src, N 

src, N 

c z S PV DA H 

0 0 0 

N 

N 

0 0 

N 

0 9 0 

N 

0 0 

N 

AFFECTED 

UNAFFECTED 
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11 + 3n Operation 

14 + 3n 
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 

15 + 3n the Rd field of the instruction. 
The registers will be addressed 
in ascending order for loading, 
with R0 following R15. The 
number of registers to be 
loaded is specified in the 'N' 
field of the instruction. A 0 
in this field represents 1 

17 + 3n 
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 wi 11 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. 

15 + 3n 

15 + 3n 

18 + 3n 

Flags are not affected. 



LOAD p-rogram status 
This is a system instruction. 

LDPS src 

IR s,NS lo ·o l 1 1 o o l I Rs lo o o al 12, 16 Operation 

vA 

DA 

DA 

x 

x 

x 

NS 

sso 

LDPS src 

01111001Tooo1_0000 

ADDRESS 

LDPS src 

0 1 1 1 I 0 0 l 0 0 0 olo o o 0 

oJ SEGMENT OFFSET 

LDPS src 

SLO 0 1 1 1 1 0 0 1 

NS 

sso 

SEGMENT 

LDPS src 

0 1 I l 1 0 0 1 l Rs#O 1 0 0 0 0 

ADDRESS 

LDPS src 

0 1 I 1 1 0 0 I Rs#O }o o o 0 

al SEGMENT OFFSET 

LDPS src 

SLO 0 1 1 1 I 0 0 

SEGMENT 

AFFECTED 

UNAFFECTED 
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16 

20 

22 

17 

20 

23 

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. 



ftULTl-MICRO TEST This is a system instruction. 

MBIT 

s ,NS I 0 1 1 1 1 0 1 1 to o o o 11 0 1 o I 7 

Oeeration 

s FLAG + _){I 

z FLAG + ia 

Description 

The multi-micro input line 
ftl is tested. 

Flags: 

s: Set to 1 if.J'\1 is active. 
Reset otherwise. 

l ls 1 I AFFECTED ] Z: Undefined. 

c lz] lPv DA HI UNAFFECTED l 
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MULTI m CRO REQUEST This is a system instruction. 

MREQ Re 

S,NS lo I I I I 0 I I Re 12 + 7n* 

*n is the number.of decrementations. 

(n = 0 if initial state of }(.1 was 1) 

Description 

There is an external input called Micro-in (}J-1) and an output 
called Micro-out (j)JJ). The MREQ instruction tests the state of 
the }I.I input. If the fol input is 1, the instruction terminates 
If the}ll input is zero, thefoO output is activateci anci the gent::ral 
purpose register designated by the Re field of the instruction is 
decremented by 1. The state of the.Joli line is tested, and the contents 
of Re are repeatedly decremented until they reach zero, The instruction 
then terminates with the,....0 line active if )A.I is set, or with the)A.O 
1 ine inactive if fol is not set. 

Flags: 

s 
0 

0 

I 

z s 

c 

z 
0 Instruction terminated after initial test of ~I 

Instruction terminated due to contents of Re reaching zero. 

Instruction terminated due to~ input being I after ~O 
input was activated. 

AFFECTED 

UNAFFECTED 
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MULTI MICRO RESET 

MRES 

s 'NS I 0 l l l l 0 l 1 I 0 0 0 0I1 0 0 l I 

AFFECTED 

UNAFFECTED 

146 

7 

This is a system instruction 

Operation 

Description 

The multi-micro out line 
__)( 0 is reset. 

Flags are not affected. 



MULTI MICRO SET 

MSET 

s ,Nsl o l l l l o l 1 lo o o o I 1 o o of 

i AFFECTED 
I UNAFFECTED c z s PV DA H 

147 

7 

This is a system instruction. 

Operation 

Description 

The multi-micro out line 
~O is set. Note that this 
operation performs an 
unconditional setting of 
the A 0 l i ne, independent 
of the state of the multi­
micro in 1 ine /A'· 

Flags are not affected. 



MULTIPLY resister 1.ith 1-1ord 

R 

IM 

rn 

DA 

DA 

DA 

x 

v 
i\ 

x 

MUL T Rd, s re 

s 'NS Ii 0 0 1 I 0 0 Rs Rd 

MULT Rd, src 

S,NS lo 0 0 1 1 0 0 1 Io o o ol Rd 

OPERAND 

MULT Rd, src 

s,NsE 0 0 l 1 0 0 Rs;!O Rd 

MULT Rd, s re 

NS p l O l I 0 0 I l 0 0 0 o] Rd 

ADDRESS 

MULT Rd, src 

sso 0 1 0 I 1 0 0 I 0 0 0 o} Rd 

oJ SEGMENT OFFSET 

MULT Rd, src 

SLO 0 1 0 I 1 0 0 

SEGMENT 

MULT Rd_,_ src 

NS 0 I 0 1 I 0 0 I J Rs~O I Rd 

ADDRESS 

MUL T Rd, src 

sso 0 I 0 l 1 0 0 I RsiO 1 Rd 

ol SEGMENT OFFSET 

MULT Rd, src 

SLO 0 I 0 I l 0 0 

SEGMENT 

c z S PV AFFECTED 

DA H UNAFFECTED 

70 

70 

70 

71 

72 

74 

72 

72 

75 
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Operation 

dst<0:31> + dst<O:IS>X src<O:IS> 

Description 

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

Flags: 

C: Set to I if product is less than 
-2~5 or greater than/equal to 
2 1 ~. Reset otherwise. 

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

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

P/V: Reset 



MULTIPLY 

R S,NS 

S,NS 

IR S,NS 

DA NS 

DA sso 

DA SLO 

x NS 

x sso 

x SLO 

lMUtnf 
register with 
long word 

MULTL Rd, src 

I 1 0 0 1 1 0 0 ol Rs "-------.._ _____ R_d_l 282 + 7n* Operation 

dst<0:63> + dst<0:3l>X src<0:31> 
MULTL Rd src 

' 
0 0 0 1 1 0 0 o} o o o oJ Rd 282 + 7n* Des er i pt ion 

31 OPERAND 16 

15 OPERAND 0 

MULTL Rd I src 

Io o a 1 1 0 0 0 I Rs Rd 

MULTL Rd, src 

0 1 0 1 1 0 0 0 l 0 0 o oJ Rd 

ADDRESS 

MUL TL Rd, s re 

0 1 0 1 l 0 0 0 0 0 o oj Rd 

oJ SEGMENT OFFSET 

MUL TL Rd, s re 

0 1 0 1 1 0 0 

SEGMENT 

MUL TL Rd, s re 

0 1 0 1 1 0 0 0 J Rs#O } Rd 

ADDRESS 

MU LT L Rd , s re 

0 1 0 1 1 0 0 0 Rs#O I Rd 

o1 SEGMENT OFFSET 

MUL TL Rd, s re 

01011000 Rs#O l Rd 

J 282 + 7n* 

283 + 7n* 

286 + 7n* 

286 + 7n* 

284 + 7n* 

286 + 7n* 

The least significant long word 
of a destination register quadruple 
(multiplicand) is multiplied by 
the contents of a source long word 
operand (multiplier). The result 
is loaded into the destination, 
which is a general purpose register 
quadruple designated by the Rd field 
of the instruction. The source 
operand is determined from the 
applicable addressing mode. Both 
the multiplicand and multiplier 
are treated as signed two's com­
plement 32 bit integers. The 
original contents of the desti­
nation are lost. The source 
contents are unaltered. 

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

287 + 7n* Flags: 

SEGMENT 0 FF SET ··:·:·.·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:-:-:-:·:·:·:·:·:·:·:·····:·:·1 
C: Set to 1 if product is less than 

- j31, or greater than/equal to 
2 1 . 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 z s rv AFFECTED 

D1\ H UNAFFECTED 
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NEGATE word 

R S,NS 

IR S,NS 

DA NS 

DA sso 

DA SLO 

x NS 

x sso 

x SLO 

NEG dst 

I 1 0 0 0 1 1 0 ii Rd lo 0 1 ol 
NEG dst 

Io o 0 0 1 1 0 ii Rd lo o of 
NEG dst 

0 1 0 0 1 1 o 1 J o o o o}o o 1 o 
ADDRESS 

NEG dst 

0 1 0 0 1 1 0 1 0000-fOI 0 

oJ SEGMENT OFFSET 

NEG dst 

0 l 0 0 l l 0 l 

SEGMENT 

NEG dst 

0 l 0 0 I l 0 I T Rs#O r 0 l 0 

ADDRESS 

NEG dst 

0 l 0 0 l l 0 l Rs#O p 0 l 0 

oJ SEGMENT OFFSET 

NEG dst 

0 0 0 l I 0 

SEGMENT 

c z s PV AFFECTED 

DA H UNAFFECTED 
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7 Operation 

12 

15 

16 

18 

16 

16 

19 

dst<O:l5> + dSt<0:15> + I 

Description 

The contents of the destination 
word operand are replaced by 
its two's complement. The 
destination operand is 
obtained by using the applicable 
addressing mode. The negation 
is achieved by complementing 
the destination operand and 
adding 1. 

Flags: 

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

Z: Set to l 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 8000 (HEX) 
Reset otherwise. 



NEGATE byte 

NEGB dst 

R S,NS f 1 0 0 0 I I 0 al Rd lo 0 I al 

NEGS dst 

IR S,NS 100001 I 0 al Rd lo 0 I of 

NEGB dst 

DA NS 0 I 0 0 I o o}o o o o Jo o 1 o 

ADDRESS 

NEGB dst 

DA sso 0 I 0 0 I I 0 o~ooo]oo I 0 

~ SEGMENT OFFSET 

NEGB dst 

DA SLO 0 001100 

SEGMENT 

NEGB dst 

x NS 0 I 0 0 I 0 0 l Rdf Q f 0 1 0 

ADDRESS 

NEGB dst 

x sso 0 l 0 0 I I 0 0 ~dfQ f 0 I 0 

ol SEGMENT OFFSET 

NEGB dst 

x SLO 0 001100 

AFFECTED 

UNAFFECTED 
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7 Operation 

12 

15 

16 

18 

16 

16 

19 

dst<0:7> +"d5t<0:7> + I 

Description 

The contents of the destination 
byte operand. are replaced by 
its two's complement. The 
destination operand is obtained 
by using the apolicable 
addressing mode. The negation 
is achieved by complementing 
the destination operand and 
adding 1. 

Flags: 

C; Reset on cariy from des 
nation. Set to 1 otherw se. 

Z: Set to I if the result s zero. 
Reset otherwise. 

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

P/V: Set to l if the operand value 
is 80 (HEX) a Reset otherwise. 



NO OPERATION 

NOP 

s.Ns (1 o o o 1 1 o 1 Io o o o ( o 1 1 1( 7 

152 

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

Flags are not affected. 



OR word with register 

R S,NS 

IM S,NS 

IR S,NS 

DA NS 

DA sso 

DA SLO 

x NS 

x sso 

x SLO 

OR Rd, Rs 

l1 0 0 0 0 1 0 l Rs Rd 

OR Rd, IM 

p 0 0 0 0 l 0 l Io o o oJ Rd 

OPERAND 

OR Rd, src 

E o o 0 0 l 0 1 Rs;lO Rd 

OR Rd, src 

1 0 0 0 l 0 l 0 0 0 0 Rd 

ADDRESS 

OR Rd, src 

p l 0 0 0 I 0 l 0 0 o oj Rd 

1J SEGMENT OFFSET 

OR Rd, src 

SEGMENT 

OR Rd, src 

lo l 0 0 0 I 0 1 I Rs + 0 j Rd 

ADDRESS 

OR Rd, src 

0 l 0 0 0 l 0 I Rs f: o} Rd 

oJ SEGMENT OFFSET 

OR Rd, src 

0 1 0 0 0 I 0 

SEGMENT 

z s AFFECTED 

c PV DA H UNAFFECTED 
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l+ Operation 

7 

7 

9 

10 

12 

10 

10 

13 

dst<O;l5> +src<Q;l5>V dst<O:J5> 

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. 
Dr..--.+- -""L..-- .~ -­
l'\¥;:t'll;;;L Vf..llCI Wl:::t.t::• 

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



OR byte with register 

R S,NS 

IM S,NS 

IR S,NS 

DA NS 

DA sso 

DA SLO 

x NS 

x sso 

x SLO 

ORB Rd, Rs 

I 1 0 0 0 0 1 0 al Rs. Rd 

ORB Rd, IM 

0 0 0 0 0 1 

OPERAND 

ORB Rd, src 

[ 0 0 0 0 0 1 0 al Rs#O Rd 

ORB Rd, src 

0 1 0 0 O I 0 oJoooo_l Rd 

ADDRESS 

ORB Rd, src 

0 1 0 0 0 1 0 0 

ol SEGMENT 

ORB Rd, src 

0 0 0 0 1 0 0 

SEGMENT 

ORB Rd, src 

0 0 o o I Rd 

OFFSET 

O 1 O 0 0 1 O 0 I Rs 1' 0 I Rd 

ADDRESS 

ORB Rd src :.a.. 

0 1 0 0 0 1 0 0 Rs 1' 01 Rd 

oJ SEGMENT OFFSET 

ORB Rd, src 

0 1 0 0 0 1 0 0 

SEGMENT 

z s Pf} AFFECTED 

c DA H UNAFFECTED 

4 

7 

7 

9 

10 

12 

10 

10 

13 

154 

Operation 

dst<0:7> !l-src<0:7>V dst<0:7> 

Description 

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

flags: 

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

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

P/V: Set to 1 if parity of result 
is even. Reset otherwise, 



OUTPUT word from memory to I 0 TD RI 
1/0 port, autodecrement 
and repeat. 

OTDR dst, src, Re 

IR S,NS 0 0 I I I 0 1 I Rs I 0 I 0 

0 0 o ol Re Rd 0 0 0 0 

*n is the number of iterations 

PV AFFECTED 

c z s ~A H UNAFFECTED 
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11 

This is a system instruction. 

+ 10n* Oeeration 

dst<O: 15> src<O: 15> 

Rs<0:15> R"s<O: 15>- 2 

Rc<O: 15> Rc<O: 15>-

repeat until termination 

Descrietion 

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 Re are decre­
mented by I. The instruc­
tion is terminated when the 
result of this decrementa­
tion reaches zero. This 
lnstruction is inter­
ruptible. 

Flags: 

P/V: Set to 1. 



OUTPUT byte to I /0 port, 

from memory, autodecrement 

and repeat 

OTDRB dst src Re ., ._,_ 

IR S,NS 0 0 l l l 0 l 0 

o o o ol Re 

This is a system instruction. 

Rs l 0 l 0 11 + 10n* Operation 

Rd 0 0 0 q 

*n is the number of iterations 

dst<0:7> 

Rs<O: 15> 

Rc<O: 15> 

src<0:7> 

Rs<O: 15>­

Rc<O: 15>-

PV AFFECTED 

c z s Dt H UNAFFECTED 
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~epeat unti1 termination 

Description 

A Data byte in memory, addres.sed 
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 I. 
The contents of the general 
purpose register designated 
by the Re field is decre­
mented by I. The instruction 
is terminated when the result 
of this decrementation 
reaches zero. This instruction 
is interruptible. 

Flags: 

P /V : Set to 1 . 



OUTPUT word to I /0 port, 

from memory, autoincrement 

and repeat 

OT IR ds t s re Re 
' 

.,,_ 

IR S,NS 0 0 1 1 I 0 I 1 

0 0 o oj Re 

Rs p 0 I 0 

Rd b 0 0 0 

*n is the number of iterations 

PV AFFECTED 

c z s joA H UNAFFECTED 
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Jhis is a system instruction. 

11 + 10n* Operation 

dst<0:15> 

Rs<O:l5> +­

Rc<O: 15> 

Description 

src<D: 15> 

Rs<O: 15>+ 2 

Rc<O: 15>-

A data word in memory, addressed 
by the contents of the general 
purpose register designated 
by the Rs field of the 
instruction, is loaded into 
the destination port. The 
destination is addressed by 
the contents of the general 
purpose register designated 
by the Rd field of the in­
struction. The source con­
tents are unaltered. The 
contents of the general pur­
pose register designated by 
Rs are then incremented 
by 2. The contents of the 
general purpose register de­
signated by Re are dec·remented 
by l. This instructicn 
terminates when the result of 
this decrementation reaches 
zero. This instruction is 
interruptible. · 

Flags~ 

P/V: Set to 1. 



OUTPUT byte to 1 /0 Port from 

memory autoincrement and repeat. 

IR S,NS 

OTIRB dst src Re ., 

0 0 1 1 1 0 1 0 

0 0 0 J Re 

*n is the number of 
iterations. 

PV 

c z s DA H 

Rs 0 0 l 0 

Rd 0 o.o 0 

AFFECTED 

UNAFFECTED 
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This is a system instruction. 

11 + 10n* Operation 

dst<0:7> 

Rs<O: 15> 

Rc<O: 15> 

Description 

src<0:7> 

Rs<O: 15>+ 

Rc<O: 15>-

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 Re 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 I /0 port 

from register. 

OUT Rs, dst 

IR S,NS 10 0 I I I 1 

OUT Rs, dst 

DA S,NS 0 0 I I I 0 

c z S PV 

1 I Rd Rs I 

I I] Rs ]o 1 I 0 

PORT ADDRESS 

AFFECTED l 
DA H UNAFFECTED ] 
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This is a system instruction 

10 Operation 

dst<O:l5> + Rs<O:l5> 

12 
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 t~e applicable addressing 
RlOde. The source contents 
are una 1 tered. 

Flags are not affected. 



OUTPUT byte to I /0 port 
from regi·ster 

OUTS Rs, dst 

IR s,Nslo o 1 1 1 1 1 o 

OUTS Rs, dst 

Rd Rs 

DA S , NS 0 0 I 1 1 0 1 0 l Rs l 0 I I 0 

PORT ADDRESS 

I AFFECTED ] 
c z s PV DA H UNAFFECTED ] 
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10 

12 

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. 



OtfTPUT word to I /0 Port 

from memory autodecrement. 

OUTD dst, src, Re 

IR S,NS 0 0 1 1 1 0 1 1 Rs 1 0 1 0 

o o o ol Re Rd 1 0 0 0 

PV AFFECTED 

c z s DA H UNAFFECTED 
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This is a system instruction. 

21 Oeeration 

dst<O :15> -+-- src<O: 15> 

Rs<O: 15> -+-- Rs<O:l5>- 2 

Rd<O: 15> +-. Rd<O: 15>- 2 

Rc<O: 15> +- Rc<O: 15>-

Descrietion 

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 Re are decremented 
by 1. 

Flags: 

P/V: Set to t if result of 
decrementing Re is zero. 
Reset otherwise. 



OUTPUT byte to I /O port 

from memory,autodecrement 

louroal 

OUTDB dst, src, Re 

IR S,NS 0 0 I I 1 0 I 0 Rs I 0 I 0 

o o o ol Re Rd I 0 0 0 

PV AFFECTED 

c z s DA H UNAFFECTED 
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This is a system instruction 

21 Operation 

dst<O: 7> 

Rs<O: 15> 

Rc<O: 15> 

Description 

s rc<O: 7> 

Rs<0:15>­

Rc<O: 15>-

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 Re are decre­
mented by I. 

Flags: 

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



OUTPUT word to I /0 port 

from memory autoincrement 

CUTI dst, src, Re 

IR 0 0 I I J. 0 I I 

0 0 0 ~ Re 

PV 

c z s DA H 

Rs 0 0 I 0 21 

Rd I 0 0 0 

AFFECIEO 

UNAFFECTED 
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This is a system instruction 

Operation 

dst<O: 15> src<O: 15> 

Rs <0: 15> ~ Rs<O: 15>+ 2 

Re <0: I 5> Rc<O: 15>-

Description 

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

Flags: 

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



OUTPUT byte to I /0 port 

from memory, autoincrernent 

OUTIB dst src Re 
' ' 

IR S,NS 0 0 1 1 1 0 1 0 

looooJ Re 

PV 

c z s DA H 

Rs 0 0 1 0 

Rd 1 0 0 0 

AFFECTED 

UNAFFECTED 
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This is a system instruction 

21 Operation 

dst<0:7> 

Rs<O: 15> 

Rc<O: 15> + 

Description 

src<0:7> 

Rs<O: 15>+ 

Rc<0:15>-

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 l. The 
contents of the general purpose 
register designated by Re are 
decremented by l. 

Flags: 

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



POP word 

R 

IR 

DA 

DA 

DA 

x 

v 
/\ 

x 

S,NS 

S,NS 

NS 

sso 

SLO 

NS 

sso 

SLO 

POP dst, src 

I 1 0 0 1 0 1 1 ii Rs#O Rd 

POP dst, src 

I o o 0 1 0 1 1 1 I Rs#O Rd 

POP dst, src 

o 1 o l o 1 1 11 Rs#O lo o o o 

ADDRESS 

POP dst, src 

0 1 0 1 0 1 1 1 Rs#O J?. 0 {) 0 

oj SEGMENT OFFSET 

POP dst, src 

0 1 0 1 0 1 1 

SEGMENT 

POP dst, src 

0 1 0 1 0 1 1 1 Rs#O l Rd#O 

ADDRESS 

POP dst src 
' 

0 1 0 1 0 1 1 1 Rs#O 1 R#O 

al SEGMENT OFFSET 

POP dst, src 

0 0 1 0 1 1 

SEGMENT 

I I I I I I I AFFECTED 

UNAFFECTED 
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I 8 

12 

15 

16 

18 

16 

16 

19 

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 
R~ may be utilized as a stack 
pointer. The destination is 
determined by the applicable 
addressing mode. 

Flags are not affected. 



POP long word 

R S,NS 

IR S,NS 

DA NS 

DA sso 

DA SLO 

x NS 

x sso 

x SLO 

POPL dst, src 

I 1 0 0 l 0 l 0 1 I RS#O Rd 

POPL dst, src 

I o o o l o l 0 1 I Rs#O Rd 

POPL ds t, s re 

o l o l o l o 1J Rs#O lo o o o 

ADDRESS 

POPL dst, src 

0 l 0 l 0 l 0 l Rs#O lo o o o 

1 SEGMENT OFFSET 

POPL dst, src 

0 0 l 0 l 0 

SEGMENT 

POPL dst, src 

O l O l O O i l Rs#O J Rd#O 

ADDRESS 

POPL dst s re 

0 l 0 I O I O l Rs;i!O l Rd;i!O 

al SEGMENT OFFSET 

POPL dst src 

0 0 l 0 l 0 

SEGMENT 

AFFECTED 

c z S PV DA H UNAFFECTED 
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12 

19 

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 word 

R 

IM 

IR 

DA 

DA 

DA 

x 

x 

x 

PUSH IR, src 

S ,NS l1 0 0 1 0 0 l 

PUSH IR, src 

S,NS 0 0 0 0 l I 0 

PUSH IR, src 

s,Nslooo1001 

PUSH IR, src 

NS 0 1 0 1 0 0 

H I re 

sso 0 1 0 0 0 1 

0 SEGMENT 

PUSH IR, src 

SLO 1 0 1 0 0 1 

SEGMENT 

PUSH IR, src 

NS 0 1 0 1 0 0 

PUSH IR, src 

sso 0 1 0 1 0 0 l 

o] SEGMENT 

PUSH IR src 

RMO Rs 

l I Rd10 }1 0 0 1 

OPERAND 

Rd10 Rs 

1 I RMO Joo o o 

ADDRESS 

RMO 0 0 0 0 

OFFSET 

11 RMO l RsiO 

ADDRESS 

1 Rd10 1 RsiO 

OFFSET 

SLO O O 1 0 0 1 

SEGME~JT 

AFFECTED 

c z s PV DA H UNAFFECTED 
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9 Operation 

12 

Description 

The contents of the register 
designated by the Rd field of 

13 the instruction are decre-
mented by 2. The source word 
operand is then loaded into the 
the memory location addressed 
by the general purpose register 

13 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 

14 general purpose register 
except RO can be utilized as 
a stack pointer. The source 
operand is determined by the 
applicable addressing mode. 

16 

14 

14 

17 

Flags are not affected. 



PUSH long wocd I PUSHLI 

R 

IM 

IR 

DA 

DA 

DA 

x 

x 

x 

PUSHL IR, src 

s' N s I 1 0 0 l 0 0 0 l I Rd:#O Rs 

S,NS 

S,NS 

NS 

sso 

SLO 

NS 

sso 

SLO 

PUSHL IR src 

0 0 0 0 l l 0 11 Rd=FO 11 0 0 l 

31 OPERAND 16 

15 OPERAND 0 

PUSHL I R
1 

src 

I o 0 0 l 0 0 0 ii Rd=FO Rs 

PUSHL IR, src 

0 l 0 l 0 0 0 11 RMO Jo o o o 
ADDRESS 

PUSHL IR src .. 
0 l 0 l 0 0 0 l Rd=FO Jo 0 0 0 

ol SEGMENT OFFSET 

PUSHL IR src 

0 0 l 0 0 0 

SEGMENT 

PUSHL IR, src 

0 l 0 1 0 0 0 il Rd=FO T Rs:#O 

ADDRESS 

PUSHL IR src 
' 

0 1 0 1 0 0 0 l Rd:#O I Rs:#O 

1 SEGMENT OFFSET 

PUSHL IR, src 

0 0 1 0 0 0 

SEGMENT 

AFFECTED 

c z s PV DA H UNAFFECTED 

I 
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12 

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 

R 

IR 

DA 

DA 

DA 

x 

x 

x 

RES dst b 

S,Nsl1 0 1 0 0 0 1 1 Rd b 

RES dst, b 

s,Nslo o 1 o o o 1 1 Rd b 

RES dst, b 

NS 0 1 1 0 0 0 1 1 ] 0 0 0 0] b 

ADDRESS 

RES dst, b 

sso 0 1 1 0 0 0 1 l o o o oj b 

o] SEGMENT OFFSET 

RES dst, b 

SLO 0 1 1 0 0 0 1 1 

SEGMENT 

RES dst, b 

NS 0 1 1 0 0 0 1 1 1 Rd#O J b 

ADDRESS 

RES dst b .. 
sso 0 1 1 0 0 0 1 1 Rd#Ol b 

ol SEGMENT OFFSET 

RES dst, b 

SLO 0 1 1 0 0 0 

SEGMENT 

I 11 I I I I AFFECTED I 
I c I zl s IPv IDA I H I UNAFFECTED I 
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4 

11 

13 

14 

16 

14 

14 

17 

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) 

R S,NS 

AFFECTED 

~ z s IPv loA H UNAFFECTED 
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10 Operation 

Description 

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



RESET bit in byte (static) 

R 

IR 

DA 

DA 

IlA 

x 

x 

x 

RESB dst, b 

S,NS I 1 0 I 0 0 0 0 I Rd b 

RESB dst, b 

S,NS lo 0 1 0 0 0 o I Rd b 

RESB dst, b 

NS 0 1 I 0 0 0 0] 0 0 0 oJ b 

ADDRESS 

RESB dst, b 

sso 0 1 1 0 0 0 I 0 o o o ol b 

ol SEGMENT OFFSET 

RESB dst, 

SLO O 1 1 0 0 0 

SEGMENT 

RESB dst b 

NS 0 I I 0 0 0 1 0 T Rd#O I 
ADDRESS 

RESB dst, b 

0 1 1 0 0 0 1 0 Rd#O I b sso 
oJ SEGMENT OFFSET 

RESB dst, b 

SLO 0 I I 0 0 0 0 

SEGMENT 

I I [ I I I I AFFECTED 

le I zls tv IDA I H I UNAFFECTED 

4 

11 

13 

14 

16 

14 

14 

17 

171 

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) I RESB I 

R S,NS 

AFFECTED 

c z s PV Oil H UNAFFECTED 
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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 

s. NS f 1 o o o 1 1 o l [ z s Pvf o o 1 1 J 

Instruction bit if= ~ 

7 no effect 

6 no effect 

5 no effect 

4 no effect 

c z s PV AFFECTED 

PA H UNAFFECTED 
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7 Operation 

Description 

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

if I 

reset c flag 

reset z flag 

reset S flag 

reset P/V flag 

Flags: 

See above 



RETURN cond it i ona 1 

from subroutine 

..,R.E.T .. cc .......... .,.. .... ________ ..,.cc True/CC false 

s 'NS I 1 0 0 1 1 1 1 0 E 0 0 0 I cc I 10' 13 I .7 '7 

I 
I c z s PV DA H 

Non segmented 

if cc condition met 

PC + (R15 <0:15>) 

Ope rat ion 

Segmented 

if CC condition met 

PC segment + (RR14<0:22>) 

R15<0:15>+-R15<0:15>+ 2 Rl5<0:15> + R15<0:15>+ 2 

PC OFFSET + (RRl4<0:22>) 

R15<0:15> + R15<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. If 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. 

UNAFFECTED 
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ROT ATE word 1 eft. 

RL Rd, n 

R S ,NS l1 0 1 1 0 0 l l Rd (1 o b o J 

AFFECTED 

DA H UNAFFECTED 
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6 (one place) 
7 (two places) -

Operation 

~-5 --t---t;J 

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 t if result ls zero. 
Reset otherwise. 

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

P/V: Set to 1 if signofdestination 
register changed during 
rotation. Reset otherwise. 



ROTATE byte left 

RLB Rd, n 

R S,NS l1 0 1 l 0 0 l 0 Rd I l ab. o I 

AFFECTED 

UNAFFECTED 
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6 (one pl ace) 
7 (two places) 

Operation 

~-7 -.... -QkJ 

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 I 
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 othe rw I se. 

S: Set to I if result is negative. 
Reset otherwl se. 

P/V: Set to l if sign of register 
changed during rotation. 
Reset otherwise. 



ROTATE word left through ~ 
carry 

RLC Rd, n 

R S,NS l1 0 1 I 0 0 1 1 Rd lo o b o 

AFFECTED 

UNAFFECTED 

177 

6 (one place) 
7 (two places) 

Ope rat ion 

~1""'1_5 ___ +-_ .. ____ ;i 
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 l 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 I if result is zero. 
Reset otherwise. 

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

P/V: Set to 1 if sign of destihd­
tion contents changed during 
rotation. Reset otherwise. 



ROTATE byte left through 
carry 

RLCB dst, n 

R S, NS l 1 0 I I 0 0 I 0 Rd 
! I 

to 0 n of 6 (one place) 

7 (two places) 

AFFECTED 

~-7 -..--otJ 
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 I 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 I if result is zero. 
Reset otherwise. 

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

P/V: Set to I if sign of destina­
tion changed during rotation. 
Reset otherwise. 

DA H UNAFFECTED 

178 



ROTATE DIGIT LEFT, byte 

RLDB Rs, Rd 

R S,NS I O I I I I 1 0 I Rs Rd 

I z s AFFECTED ] 
I c PV DA H UNAFFECTED ] 
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9 Operation 

dst tjm p _ol 
I 

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 I 1 0 I I 0 0 I I Rd 

AFFECTED 

H UNAFFECTED 
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6 (one place) 
7 (two places) 

Ope rat ion 

~-,-5------~--E-------o~~ 

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 l 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 I if result is iero. 
Reset otherwise. 

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

P/V: Set to I if sign of destina­
tion register changed during 
rotation. Reset otherwise. 



ROTATE BYTE right 

RRB Rd, n 

R S,NS Ii 0 1 1 0 0 l 0 Rd I 1 1 b ol 

AFFECTED 

H UNAFFECTED 

181 

6 (one place) 
7 (two places) 

Ope rat ion 

c;, 

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 l 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 l if result is 0. 
Reset otherwise. 

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

P/V: Set to l if siqn of desti­
nation register changed 
during rotation. Reset 
otherwise. 



ROTATE word right through 
carry 

RRC Rd, n 

R S ,NS l1 0 1 1 0 0 1 1 Rd 
I I 

bOl 6 (one place) 

AFFECTED 

UNAFFECTED 

182 

7 (two places) 
Operation 

l;~1·5-----__.--<------~o~ 
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 one 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 I if result is nega­
tive. Reset otherwise. 

P/V: Set to 1 if sign of register 
changed during rotation. 
Reset otherwise. 



ROTATE 

R 

byte right through 
carry 

RRCB Rd, n 

S,NS Ii 0 1 1 0 0 1 0 R,d , I 0 l b Of 6 (one place) 

7 (two places) 

AFFECTED 

UNAFFECTED 

183 

Operation 

~7 
Description 

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

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

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

Flags: 

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

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

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

P/V: Set to 1 if sign of dest~ation 
contents changes during 
rotation. Reset otherwise. 



ROTATE DIGIT RIGHT , byte I RRDB I 

RRDB Rs. Rd 

R S,NS I 1 0 I I I I 0 0 I Rs J Rd 9 

z s AFFECTED 

c UNAFFECTED 

184 

Operation 

dst 

l~m 
110 I 

Description 

The contents of the source 
and destination byte register 
areexchanged as shown in the 
operation. Both the source 
and destination are general 
purpose byte registers desig­
nated by the Rs and Rd fields 
of the instruct on respectively. 
The most sign if cant four bits 
of the destinat on 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 wtth carry 

SBC Rs, Rd 

R S,NS l1 0 1 1 0 I I I Rs I Rd 

c z s PV AFFECTED 

DA R UNAFFECTED 
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5 Operation 

dst<O:IS> +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 I if result is zero. 
Reset otherwise. 

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

?/V: Set to i if there is arith­
metic overflON. Reset 
otherwise. 



SUBTRACT byte with carry 

SBCB Rs, Rd 

Rs 
I I 

Rd 
I 1 

R S,NS l1 O 1 1 0 I l 0 5 

AFFECTED 

UNAFFECTED 
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Operation 

dst<0:7> +dst<0:7>- src<0:7>- C 

Description 

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

Both the source and destina­
tion are general purpose 
byte registers designated 
by the Rs and Rd fields of 
the instruction respectively. 
The 8-bit result is loaded 
into the destination re­
gister, whose original con­
tents are lost. The contents 
of the source are not 
a I tered. 

Flags: 

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

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

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

P/V: Set to I if there is arith­
metic overflow. Reset other­
wise. 

DA: Set to I always 
H: Reset tog if there is a 

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



SYSTEM CALL 

SC N 

S,NS .l.o ..... 1 .. 1.1 .. 1 .. 1_.111111 ... N ........... 39, 33 

Operation 

Non Segmented Segmented 

R15<0:15> Rl5<0:15>- 2 R15<0: 15> + R15<0: I 5>- 2 

(R15<0:15>) + PC<O:l5>+ 2 (RRl4<0:22>) PC OFFSET + 2 

R15<0:J5> + R15<0:15>- 2 

(RI 5<0: I 5>)+ FCW 

Rl 5<0: I 5> + Rl5<0:15>- 2 

(Rl5<0: I 5>) + Identifier 

FCW + (NPSAP<O: I 5>+ 4) 

PC (NPSAP<O: I 5>+ 6) 

Oescript ion 

Rl5<0:15> + R15<0:15>- 2 

(RRJ4<0:22>) + PC SEGMENT 

RI 5 <o : 1 s> R 1 5 <o : I 5 >- 2 

(RR14<0:22>) + FCW 

Rl5<0:15> + Rl5<0:15>- 2 

(RRl4<0:22>) + Identifier 

FCW + (NPSAP<0:22>+ 10) 

PC SEGMENT + (NPSAP<0:22> + 

PC OFFSET (NPSAP<0:22> + 

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. 

12) 

14) 

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

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

c z s P\ DA H AFFECTED 

UNAFFECTED 
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Flags: 

As speci_fied by the 
new FCW. 



SHIFT word arithmetic 
(dynamic) 

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

*n is the number of places shifted. 

c z s IPv AFFECTED 

DA H UNAFFECTED 

Flags: 

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 SOL 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. 

C: Loaded from bit 15 shifted out of destination register (left shift) 
or from bit~ shifted out of the destination register (right shift). 

Z: Set to 1 if the result is zero. Reset otherwise. 
S: Set to 1 if most significant bit of resultant destination register 

is 1. Reset otherwise. 
P/V: Set to I if sign of destination register is changed during shift. 

Reset otherwise. 
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SHIFT byte arithmetic 

(dynamic) 

15 + 3n* 

*n is the number of places shifted. 

c z s pj{j ,.;Ft'ECTED 

D~ H JNAFFECTED 

Flags 

Ope rat ion 

d st< 0 : 7> ~ d st< 0 : 7> sh i f t.ed 

Description 

The contents of a general 
purpose byte register desfg­
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. 

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 I if the result is iero. 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 Jong word arithmetic lsDAL I 
(dynamic) 

15 + 3n* 

*n is the number of places shifted. 

c z s PV AFFECTED 

DA H UNAFFECTED 

Flags : 

Ope rat ion. 

dst<0:31>+-dst<0:31> 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 SOLL 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. 

C; Loaded from bit 31 shifted out of destination register (left shift) 
or from bit~ shifted out of the destination register (right shift). 

Z: Set to l if the result is zero. Reset otherwi6e. 
S: Set to l if most significant bit of resultant destination register 

is 1. Reset otherwise. 
P/V: Set to l if sign of destination register is changed during shift. 

Reset otherwise. 
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SHIFT word logical 
(dynamic) 

R 

*n is the number of places shifted 

c z s AFFECTED 

PV DE H UNAFFECTED 
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15 + 3n* Operation 

dst<0:15> +- dst<0:15>shifted 

Description 

The contents of a general 
purpose word register desig­
nated by the Rd field of 
the instruction are shifted. 
The magnitude and direction 
of the shift are determined 
from the contents of the 
general purpose word register 
designated by the Rs field 
of the instruction. The register 
contains a signed 2's comple­
ment integer, which is used to 
determine the shift value. A 
positive number indicates a 
left shift, and a negative 
number indicates a right shift. 
The magnitude of the shift must 
be in the range -16 to +16. 

FI ag s:. 

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

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

S: Set to I if. re·sult is 
negative. 
R'eset otherwise. 

P /V: Undefined. 



SHIFT byte logical 
(dynamic) 

SOLS dst, Rs 

*n is the numl~r of places shifted 

c z s AFFECTED 

PV DA H UNAFFECTED 
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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 l if the result is 
~- Reset otherwise. 

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

P/V: Undefined. 



SHIFT long word log i ca.l 
(dynamic) 

15 + 3n* Operation 

dst<0:31 > +- dst<0:31> (shifted) 

*n is the number of places shifted. 

c z s AFFECTED 

PV DA H UNAFFECTED 
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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 I if the result is 
zero. 
Reset otherwise. 

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

P/V: Undefined. 



SET bit in word (static) 

R 

IR 

DA 

DA 

x 

v 
I\ 

x 

S ,N.S 

S,NS 

NS 

sso 

SLO 

NS 

sso 

SLO 

SET dst, b 

I I 0 I O 0 I 0 ii Rd b 

SET dst, b 

Io o 1 0 0 1 0 ii Rd b 

SET dst, b 

0 I 1 0 0 1 0 I j 0 0 0 o_( b 

ADDRESS 

SET dst, b 

0 I l 0 0 I 0 l 0 0 0 o} b 

o[ SEGMENT OFFSET 

SET dst, b 

0 0 0 l 0 

SEGMENT 

SET dst, b 

0 I l 0 0 l 0 I 1 RdlO 1 b 

ADDRESS 

SET dst b 

0 I I 0 0 I 0 l RdlO I b 

ol SEGMENT OFFSET 

SET dst b 

O l l 0 0 l 0 I 

SEGMENT 

AFFECTtD 

c z s PV DA H UNAFFECTED 

4 

11 

13 

14 

16 

14 

14 

17 
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Operation 

Description 

The selected bit of 
the word destination ls 
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. 



SET bit in word (dynamic) 

SET dst, Rs 

R S,NSIOO I 00 I 0 

- Rd 

c z s .,v ~A 

10 

AFFECTED 

H 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 
resister 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 
una 1 tered. 

Flags are not affected. 



SET bit in byte (static) 

SETB dst, b 

R S, NS I 1 0 l 0 0 l 0 ol Rd b 

SETB dst, b 

IR s ,NS I 0 0 l 0 0 1 0 ol Rd#O b 

SETB dst_,_ b 

DA NS o l 1 o o o o]o o o o l b 

ADDRESS 

SETB dst, b 

DA sso 0 1 l 0 0 l 0 0 0 0 0 oJ b 

J SEGMENT OFFSET 

SETB dst, b 

DA SLO 
0 1 0 0 l 0 

SEGMENT 

SETB dst b 

x NS 0 1 1 0 0 l 0 o] Rd#O ] b 

ADDRESS 

SETB dst, b 

x sso 0 l 1 0 0 1 0 0 RMO ] b 

ol SEGMENT OFFSET 

SETS dst, b 

x SLO 0 l 1 0 0 l 0 0 

SEGMENT 

AFFECTED 

c z S PV DA H UNAFFECTED 

4 

11 

13 

14 

16 

14 

14 

17 
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Operation 

Description 

The selected bit qf the 
byte destination is set 
to l. The remaining 7 
bits are unaltered. The 
destination is determined 
by the applicable addressing 
mode, while the bit to 
be set to l is determined 
by the binary value of 
the b field of the instruc­
t ion. 

Flags are not affected. 



SET bit in byte (dynamic} 

R S,NS 

c z S PV DA H 

10 

AFFECTED 

UNAFFECTED 
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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. 

Flags are not affected. 



SET FLAGS 

SElfLG 
( S , NS) I 1 0 0 0 I I 0 I le Z S PJ 0 0 0 1 I 

Instruction bit If fij 

7 no effect 

6 no effect 

5 no effect 

4 ' no effect 

c z S PV AFFECTED 

DA H UNAFFECTED 
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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. 

If 1 

set c flag 

set z flag 

set S flag 

set P/V flag 

Flags: 

See above. 



SPECIAL INPUT byte to 

register from 1/0 port 

SINB Rd, src 

DA ~ 0 I I 1 0 0 I Rd I 0 I 0 I 

PORT ADDRESS 

AFFECTED 

c z s PV ~H UNAFFECTED 
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This is a system instruction 

12 Operation 

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

Description 

A general purpose byte desti­
nation register designated by 
the Rd field of the instruction 
is loaded from an input port. 

The port address is determined 
directly from the instruction. 
The original contents of the 
destination are lost. 

The instruction is similar 
in operation to the corres­
ponding standard 1/0 instruc­
tion. The significant difference 
is that the data byte is trans­
ferred on the most significant 
eight bus I ines. For standard 
1/0 instructions, transfers 
take place on the least 
significant eight 1 ines. 

Flags are not affected. 



SPECIAL INPUT byte from 
1/0 port to memory, 

autodecrement. 

SINDB dst src Re i 

IR S,NS 0 0 1 1 1 0 1 0 

o o o al Re 

PV 

c z s D~ H 

Rs 1 0 0 1 

Rd 1 0 0 0 

AFFECTED 

UNAFFECTED 

200 

This is a system instruction. 

21 Ope rat ion 

dst<0:7> 

Rd<O: 15> 

src<0:7> 

Rd<O: 15> -

Rc<O:l5> + Rc<O:l5> -

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 Re are then 
decremented by I. 

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 Re register 
is zero. Reset otherwise. 



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

SINDRB dst,src.Rc 

IR S,NS lo 0 I l l 0 l 0 

~ a a a I Re 

Rs l 0 0 l 

Rd 0 0 0 0 

* n is the number of iterations. 

PV AFFECTED 

c z s IDA H UNAFFECTED 
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This is a system instruction. 

11 + 10n* Operation 

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

Rd<O:l5> + Rd<0:15> -

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

repeat until termination 

Description 

Data byte from the port· addressed 
by the contents of the general 
purpose register designated 
by the Rs field of the instruc­
t ion 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
t ion. 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 Re are decremented by 1. 
The instruction is terminated 
when the re~ult 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 INPUT byte from 

1/0 port to memory, 
autolncrement. 

SINIB dst, src, Re 

IR S,NS 0 0 I I 1 0 1 0 

0 0 0 o} Re 

PV 

c z s ~H 

Rs 0 0 0 I 

Rd l 0 0 0 

AFFECTED 

UNAFFECTED 

202 

This is a system instruction 

21 Operation 

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

Rd<O:JS> + Rd<O:l5> + 

Rc<O:IS> + Rc<O:IS> -

Des c r i p t i on 

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 Re 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 Re register 
is zero. Reset otherwise. 



SPECIAL INPUT byte from I /0 I~ IN IR el 
port to memory, auto- • ~ 
increment and repeat 

SINIRB dst src Re 
' 

, 
' 

IR S,NS 0 0 I 1 I 0 1 0 Rs 0 0 0 

o o o oJ Re Rd 0 0 0 

*n is the number of iterations. 

PV AFFECTED 

c z s DA H UNAFFECTED 
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1 

0 

This is a system instruction. 

11 + lOn* Operation 

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

Rd<O:IS> + Rd<O:l5> + 

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

repeat until term_ination 

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 increrr~nted 

by I. The contents of the 
general purpose register 
designated by Re are de­
cremented by 1. This instruc­
tion is terminated when the 
result of this decrementation 
reaches zero. This instruc-
t ion 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 arithmetic left 

SLA Rd, n 

R S,NS I 0 I I . 0 0 I 1 l Rd l 1 0 0 I 

n 

*n is the number of places shifted. 

c z s PV AFFECTED 

D~ H UNAFFECTED 
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13 + 3n* 

Operation 

15 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:: 

0 

C: Loaded from the most signi­
ficant bit shifted out of 
the register. 

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

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

P/V: Set the I if sign of register 
· changed during shift oper­

ation. Reset otherwise. 



SHIFT 

R 

byte arithmetic left 

SLAB Rd, n 

S,NS l 0 I 1 0 0 ol Rd 11 0 0 I 13 + 3n* Operation 

n 

*n is the number of places shifted. 

c z s ~v AFFECTED 

DA H UNAFFECTED 
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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 1 s 
complement notation. 

Flags: 

C: Loaded from the most signi­
ficant bit shifted out of 
the register. 

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

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

P}Vs Set to l if sign of register 
chanced dul"inq shrft oper­
ation. Reset- otherwise. 



SH I FT 1 ong word 1 eft 
arithmetic 

SLAL Rd, n 

R S,NS I' 0 II 0 0 II ! Rd 

*n is the number of places shifted 

c z S IPv AFFECTED 

DA H UNAFFECTED 

206 

13 + 3n* Operation 

~-'.-'.----~--. --------1-:~. 
Description 

The contents of the long word 
destination register are shifted 
left. The destination is a 
general purpose Jong 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 i 

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 I. Reset other­
wise. 

P/V1 Set to 1 tf sign of register 
changedduring shift oper­
ation. Reset otherwise. 



SHIFT word logical left. 

SLL Rd~ n 

R S,NS 1 0 1 1 0 0 1 1 I Rd loo o 1 

n 

*n is the number of places shifted. 

c z s AFFECTED 

PV DA H UNAFFECTED 
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13 + 3n* Operation 

1 5 +- 0 

Description 

The contents of the word 
destination register are 
shifted left. The destination 
is a general purpose word 
register designated by the Rd 
field of the instruction. The 
number of places to be shifted 
is determined from the value of 
the n field of the instruction. 
The magnitude of the shift must 
be in the range 0 to 16. The n 
field is a 16 bit positive 
integer in 2's complement 
notation. 

Flags: 

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

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

0 

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

P/V: Undefined. 



SHIFT byte logical left. 

SLL5 Rd_,_ n 

R S, NS 1 0 l l 0 0 0 J Rd loool 13+3n* Operation 

n 

*n is the number of places shifted 

c z s AFFECTED 

PJl.. DA H UNAFFECTED 
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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 
register. 

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

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

P/V: Undefined. 



SHIFT long word logical ~ft 

SLL Rd. n 

R S ,NS t 0 I I 0 0 I I n Rd 

*n is the number of places shifted 

c z s AFFECTED 

PIJ DA H UNAFFECTED 
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13 + 3n* Operation 

dst<0:31> +- dst<0:31>shifted 

Description 

The contents of the register 
pair are shifted Jeft. The 
register pair is designated 
by the Rd field of the 
instruction. The magnitude 
of the shift is determined 
from the va1ue 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 1 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 other­
wise. 

P iv: undefined. 



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

lsotoRel 

IR S,NS 

SOTDRB dst, src, Re 

0 0 l l l 0 1 0 

0 0 0 oJ Re 

*n is the number of 
iterations. 

PV 

c z s DA H 

Rs l 0 l 1 

Rd 0 0 0 0 

AFFECTED 

UNAFFECTED 
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This is a system instruction. 

11 + 10n* Operation 

dst<0:7> 

Rs<O: 15> 

Rc<O:l5> 

src<0:7> 

Rs<O:l5>­

Rc<O: 15>-

~epeat until terminat{on 

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 Re field is decre­
mented by I. 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 significanr eight bus 
lines. For standard 1/0 
instructions transfers take 
place on the least significant 
eight Jines. 

Flags; 

P/V: Set to 1. 



SPECIAL OUTPUT byte from 
memory to 1/0 port, 
autoincrement and repeat. 

I SOTIRBl 

STIT I RB d st , s re , Re 

IR S,NS ~ 0 1 1 1 0 1 0 Rs 0 0 1 1 

p 0 0 oJ Re Re 0 0 0 0 

*n is the number of iterations. 

PV AFFECTED 

c z s D.ll H UNAFFECTED 
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This is a system instruction. 

11 + 10n* Operation 

dst<0:7> 

Rs<0:15> 

Rc<0:15> 

Description 

src<O: 7> 

Rs<O: 15>+ 

Rc<0:15>-

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 Re are decre­
mented by 1. This instruction 
terminates when the result 
of this decrernentation reaches 
zero. This instruction is 
interrupt i'2 I e. 

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 signi~icant 
eight lines. 

Flags: 

P/V: Set to 1. 



SPECIAL OUTPUT byte from I sou TB I 
register to 1/0 port 

SOUTB dst, Rs 

DA S,Ns...,o.o;;..,;1;,..,;,1•.•1•0...;.1•0•]._.,;,;;Rs._.l&o;;...;1...;.1.-.1 
PORT ADDRESS 

AFFECTED 

c z s P\i DA H UNAFFECTED 
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12 

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 
line~for standard 1/0 
instructions transfers take 
place on the least significant 
eight lines. 

Flags are not affected. 



SPECIAL ClITPUT byte from 

memory to 1/0 port, 

autodecrement. 

lsoutoel 

SOUTDB dst, src, Re 

IR S,NS 0 0 I I I 0 1 0 Rs I 0 I I 

0 0 0 ~ Re Rd l 0 0 0 

PV AFFECTED 

,C z s DA H UNAFFECTED 

213 

This is a system instruction. 

CLOCK CYCLES 

21 Operation 

dst<0:7> s rc<O: 7> 

Rs<O: 15> Rs<O: 15>-

Rc<O: 15> Rc<O: 15>-

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 I. The contents of the 
general purpose register 
designated by Re are decre­
mented by 1. 

This instruction is similar 
in operation to the corres­
ponding standard 1/0 instruc­
tion. The significant 
difference is that the data 
byte is transferred on the 
most significant eight bus 
lines. For standard 1/0 
instructions transfers take 
place on the least significant 
eight lines. 

Flags: 

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



SPECIAL OUTPUT lsounal byte from memory to 

1/0 port, autoincrement. 

SOUTIB dst, src, Re 

IR S,NS 0 0 I l l 0 I 0 Rs 0 0 1 1 

0 0 0 o] Re Rd I 0 0 -~ 

PV AFFECTED 

c z s DA H UNAFFECTED 
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This is a system instruction. 

21 
O~eration 

dst<O:]> s rc<O: 7> 

Rs<0:15> Rs<O: 15>+ 

Rc<O: 15> Rc<O: 15>-

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 Re are 
decremented by I . 

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 Re is zero. 
Reset otherwise. 



SHIFT word arithmetic 

·right 

SRA Rd, n 

R S,NS 
I ... 1.0_1_1_0_0_1 .1..,n __ Rd_.,.l .. 1_0_0_1 ... 113 + Jn' :i:::p:e:r:a:t:i o:~:::::::::::: 

*n is the number of places shifted. 

c z s PV AFFECTED 

D~ H UNAFFECTED 
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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 i6. The n field 
is a 16 bit negative integer 
in 2's complement notation. 

This operation is identical 
to the operation SRL apart 
from the treatment of the 
most significant bit of the 
word, bit 15. This bit is 
unaltered during the shift 
operation, and shifts into 
the adjacent bit, bit 14. 
Thus a signed operand has 
the sign preserved during 
the shifting operation. 

Flags: 

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

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

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

P/V: Reset. 



SHIFT 

R 

byte arithmetic 

right 

Rd 12 + 3n* 

*n is the number of places shifted. 

c z s PV AFFECTED 

PA H UNAFFECTED 

216 

Operation 

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 bi t is 
unaltered during the shift 
operation, and shifts into 
the adjacent bit, ~it 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. 

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

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

P/V: Reset. 



SHIFT long word right 
arithmetic 

SRAL Rd, n 

R S, NSI t•I _0_1_1_0_0_1_1 _n.__R_d_ .. l _1_1 _0...,.112 + Jo* 

~ - ~~3~1-----~--------,-6~ 

Operation 

*n is the number of places shifted. 

c z s PV .AFFECTED 

M H UNAFFECTED 
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l;1s - o~ 
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. Thu 
a signed operand has its s gn 
preserved during the shift ng 
operation. 

Flags: 

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

Z: Set to 1 if result ls "· 
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 

SRL Rd, n 

R S,NS 
1· 0 

1 1 0 0 1 1 

n 

*n is the number of 

c z s 

PV DA H 

Rd lo 0 0 

·1 
places shifted. 

AFFECTED 

UNAFFECTED 

218 

13 + 3n* 

0 

Operation 

Description 

The contents of the word 
destination register are 
shift~d 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: S~t to l if result is zero. 
Reset otherwise. 

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

P/V: Undefined. 



SHIFT byte logical right 

·SRLB.1 Rd, n 

R Rd 

*n is the number of places shifted. 

c z s AFFECTED 

PV DA H UNAFFECTED 
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13 + 3n* Operation 

o~ 

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 th.e n field of the 
instruction. The magnitude of 
the shift must be in the range 
0 to 8. The n field is a 16 bit 
negative integer in 2's comple­
ment notation. 

Flags: 

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

Z: Set to i if resuit is zero. 
Reset otherwise. 

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

P/V: Undefined. 



SHIFT 

R 

Joog wocd logical ,;ght ~ 
(static) 

SRLL Rd, n 

s , NS I' o 1 1 o· o I I n lo 1 0 1113 + Jo• Operation 

*n is the number of places shifted 

. o~-'.-:-----~--------1-"'6"~ 

c z s AFFECTED 

PV DA H UNAFFECTED 
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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 1 if result is 1/lero. 
Reset otherwise. 

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

P/V: Undefined. 



SUBTRACT word from 

R 

IM 

IR 

DA 

DA 

DA 

x 

v 
I\ 

v 
I\ 

register 

SUB Rd1 src 

s ,NS I 1 0 0 0 0 0 I I Rs Rd 

SUB Rd, src 

S,NS 0 0 0 0 0 0 110 0 0 al Rd 

OPERAND 

SUB Rd, src 

s,Nslo 0 0 0 0 0 I I Rs;i!O Rd 

SUB Rd, src 

NS 0 I 0 0 0 0 I 1J 0 0 o oJ Rd 

ADDRESS 

SUB Rd src 

sso 0 I 0 0 0 0 I I 0 0 o al Rd 

~ SEGMENT OFFSET 

SUB Rd, src 

SLO 0 0 0 0 

SEGMENT 

SUB Rd 1 src 

NS 0 I 0 0 0 0 I 1} Rs#O l Rd 

ADDRESS 

SUB Rd, src 

sso 0 I 0 0 0 0 I I Rs#O T Rd 

~ SEGMENT OFFSET 

SUB Rd, src 

c z s PV AFFECTED 

DA H UNAFFECTED 
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4 Operation 

7 

dst<O:l5> ~dst<0:15> -. src<O:l5> 

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 

9 contents of the destination 
register are lost while those 
of the source operand are 
unaltered. 

10 

12 

10 

10 

13 

Fiags: 

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 l if result is negative. 
Reset otherwise. 

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



SUBTRACT 

R 

IM 

IR 

x 

x 

byte from 
register 

SUBB Rd, src 

S,NS l1 0 0 0 0 0 I 0 Rs Rd 

SUBB Rd, s re 

S,NS 0 0 0 0 0 0 l 0 

OPERAND 

SUBB Rd, src 

S, NS lo 0 0 0 0 0 l 0 Rs"'O Rd 

NS 

sso 

SLO 

NS 

sso 

SUBB Rd, src 

0 l 0 0 0 0 I o Io o o ol Rd 

ADDRESS 

SUBB Rd 
' 

src 

~ l 0 0 0 0 l 0 0 0 o ol Rd 

PI SEGMENT OFFSET 

SUBB Rd, src 

p I 0 0 0 0 I 0 I Rs#O I Rd 

ADDRESS 

SUBB Rd, src 

0 I 0 0 0 0 1 0 Rs#O l Rd 

o} SEGMENT OFFSET 

SUBB Rd, src 

X SLO 0 I 0 0 0 O I O 

SEGMENT 

c z s PV DA H · AFFECTED 

UNAFFECTED 

6 

7 

7 

9 

10 

12 

10 

10 

13 
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Ope rat ion 

dst<0:7> ~dst<0:7> - src<0:7> 

Description 

The source byte operand contents 
are subtracted from the contents 
of the general purpose byte 
register designated by the Rd 
field of the instruction. The 
result is loaded into the desti-
nation. The source operand 
is obtained using the applicable 
addressing mode. The original 
contents of the destination 
register are lost and those 
of the source operand are unaltered. 

Flags: 

C: 

Z: 

S: 

P/V: 

DA: 
H: 

Reset on carry from most signifi­
cant bit of result. Set to 1 
otherwise (i.e •• borrow). 
Set to 1 if result is 'zero. 
Reset otherwise. 
Set to 1 if result is negative. 
Reset otherwise. 
Set to 1 on arithmetic overflow. 
Reset otherwise. 
Set to 1 always. 
Reset on carry from most signi­
ficant bit of lower 4 bits of 
result. Set otherwise (I.e •• 
borrow). 



SUBTRACT 1 ong word from 
register 

R 

IM 

IR 

DA 

DA 

DA 

x 

x 

v 
/\ 

SUBL Rd, s re 

S, NS I 1 O O 1 O O 1 0 I Rs Rd 

SUBL Rd, s re 

S,NS 0 0 0 1 0 0 1 0 l 0 0 0 ol Rd 

31 OPERAND 

15 OPERAND 

SUBL Rd, src 

S,NS IO o o 1 O O 1 O I Rs#O Rd 

SUBL Rd, s re 

NS o 1 o 1 o o o Jo o o o] Rd 

ADDRESS 

SUBL Rd, src 

sso 0 1 0 1 0 0 l 0 0 0 0 ol Rd 

4 SEGMENT OFFSET 

SUBL Rd, s re 

SLO 0 0 l 0 0 1 0 

SEGMENT 

SUBL Rd, src 

NS 0 1 0 1 0 0 0] Rs#O l Rd 

ADDRESS 

SUBL Rd, s re 

sso 0 1 0 1 0 0 l 0 Rs;/0 l Rd 

A SEGMENT OFFSET 

SUBL Rd, src 

SLO 0 0 1 0 0 I 0 

SEGMENT 

c z s PV AFFECTED 

16 

0 

DA H UNAFFECTED 
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8 

14 

I 14 

15 

16 

18 

16 

16 

19 

Operation 

dst<0:31> +dst<0:31>- src<0:31> 

Description 

The source long word operand 
contents are subtracted from 
the contents of the general 
purpose register pair 
designated by the Rd field 
of the instruction. The 
result is loaded into the 
destination. The source 
operand is obtained using 
the applicable addressing 
mode. The original contents 
of the destination register 
are lost while those of the 
source operand are unaltered. 

Flags: 

C: Reset on carry from most 
significant bit of result. 
Set to 1 otherwise (i.e., 
borrow). 

Z: Set to l if result is ~­
Reset otherwise. 

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

P/V: Set to l on arithmetic over­
flow. Reset otherwise. 



lEST condition codes and 
set a bit in word 

TCC Rd, CC 

R S,NS l1 0 I 0 I I I I Rd cc 

AFFECTED 

UNAFFECTED 

224 

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. 

Flags are not affected. 



TEST condition codes, 
and set a bit in byte 

TCCB Rd, CC 

R S, NS f 1 0 1 0 1 l 0 

c 

Rd cc 

AFFECTED 

UNAFFECTED 

225 

5 Operation 

Ost <~> + 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. 

Flags are not affected. 



TEST word 

R S,NS 

IR S,NS 

DA NS 

DA sso 

DA SLO 

x NS 

x sso 

x SLO 

TEST dst 

I 1 0 0 0 l l 0 1 I Rd lo l 0 ol 

TEST dst 

loooo l l 0 l I Rd lo l 0 ol 

TEST dst 

o 1 o o 1 o 1 ( o o o olo 1 o o 

ADDRESS 

TEST dst 

0 1 0 0 1 1 0 1 o o o oJo 1 o o 

J SEGMENT OFFSET 

0 0 0 1 1 0 

TEST dst 

o l o o l o 1] RMo Jo 1 o o 

ADDRESS 

TEST dst 

0 1 0 0 1 I 0 1 RMO lo I 0 0 

oJ SEGMENT OFFSET 

TEST dst 

0 0 0 I 1 0 

SEGMENT 

z s AFFECTED 

c PV D~ H UNAFFECTED 
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7 

8 

11 

12 

14 

12 

12 

15 

Operatioo 

dst<O:l5> + dst<O:l5> 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 

R S,NS 

IR S,NS 

DA NS 

DA sso 

DA SLO 

x NS 

x sso 

x SLO 

TESTS dst 

11 0 0 0 1 0 0 I Rd lo oo I 
TESTS dst 

lo o o 0 1 1 0 0 Rd lo 1 0 of 

TESTS dst 

o 1 o o 1 o o Jo o o o To 1 o o 

ADDRESS 

TESTS dst 

0 l 0 0 1 1 0 o o o ~o 1 o o 

a] SEGMENT OFFSET 

TESTB dst 

0 0 1 1 0 0 

SEGMENT 

TESTB dst 

p 1 o o 1 o o J RMo To 1 o o 

ADDRESS 

TESTS dst 

p 1 0 0 1 1 0 0 R#O To 1 o o 

lI SEGMENT OFFSET 

TESTB dst 

0 0 1 1 0 0 

SEGMENT 

AFFECTED 

UNAFFECTED 
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7 

8 

11 

12 

14 

12 

l~ 

15 

Operation 

dst<0:7> +dst<0:7> v fa 

Description 

The contents of the destination 
byte operand destination are 
tested to set the appropriate 
flags. Testing is done by 
performing a logical OR operation 
between destination byte 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 operand is zero. 
Reset otherwise. 

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

P/V: Set to 1 if parity of operand 
is even. Reset otherwise. 



TEST long word 

R 

IR 

DA 

DA 

DA 

x 

x 

v 
I\ 

S,NS 

S,NS 

NS 

sso 

SLO 

NS 

sso 

SLO 

TESTL ds t 

11 0 0 1 I I 0 0 Rd Io o 0 ol 

TES TL dst 

f o o o l I l 0 0 Rd 1 o o o ol 

TESTL dst 

o 1 o 1 1 o o }o o o o Jo o o o 

ADDRESS 

TESTL dst 

0 l 0 l l I 0 0 0 0 0 0 l 0 0 0 0 

oJ SEGMENT OFFSET 

TESTL dst 

0 I 0 I I l 0 0 

SEGMENT 

TESTL dst 

0 I 0 I 1 0 0 ] Rd>10 ] 0 0 0 0 

ADDRESS 

TESTL dst 

0 I 0 1 I I 0 0 RMO I 0 0 0 0 

o} SEGMENT OFFSET 

TESTL dst 

0 I 0 I I 1 0 0 

SEGMENT 

z s AFFECTED 

c PV DA H UNAFFECTED 
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13 

13 

16 

17 

19 

17 

17 

20 

Operation 

dst<0:31> +dst<0:31> v 16 

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( TRDB I 

TRDB dst, src, Re 

IR S,NS 1 0 1 1 1 0 0 0 Rd 1 0 0 0 

0 0 o al Re Rs 0 0 0 0 

PV AFFECTED 

c z s DA 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 Re 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 ls 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 Re 
field of the instruction are 
decremented by 1, to indicate the 
remaining length of the string 
to be translated. This completes 
'one iteration. 

This instruction terminates after 
1 iteration. It is a special 
case of the instruction TRDRB. 

Flags: 

Z: Undefined. 
P/V: Set to 1 if result of 

decrementing Re is zero. 
Reset otherwise. 



TRANSLATE byte , 

autodecrement 

and repeat. 

TRDRB dst src, R~ 
' 

IR S,NS 1 0 1 I I 0 0 0 

o o o al Re 

Rd 1 1 0 0 

Rs 0 0 0 0 

*n is the number of iterations 

PV AFFECTED 

c z s DA H UNAFFECTED 
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11 + 14n* 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 Re field 
of the instruction contains 
the length (in bytes) of the 
string remaining to be 
tr .. t1slated. 

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 reg i s te r i s dee remen ted by 
1 to point to the next byte 
of the string. The contents 
of the register designated by 
the Re 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 Re register 
reach zero, indicating that 
the string has been exhausted. 
This instruction is inter­
ruptible at the end of each 
iteration. 

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



TRANSLATE byte. 

auto increment 

TRIS dst src Re 
' ' 

IR S,NS 1 0 1 1 1 0 0 0 

0001 Re 

r I 
PV 

.c z s DA H 

Rd 0 0 0 0 25 

Rs 0 0 0 0 

AFFECTED 

UNAFFECTED 
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Operation 

Description 

The general purpose register 
(register pair in AmZ800l) 
designated by the Rs field 
of the instruction contains 
the starting address of a 
byte table. 

The general purpose register 
(register pair i.n 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 Re 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 
I to point to the next byte of 
the string. The contents of the 
register designated by the Re 
field of the instruction are 
dee remen ted by 1 , to i nd.i cate 
the remaining length of the 
string to be translated. This 
completes one iteration. 

This instruction terminates after 
l iteration. It is a special 
case of the instruction TRIRB. 

Flags: 

Z: Undefined. 
P/V: Set to l if result of 

decrementing Re is zero. 
Reset otherwise. 



TRANSLATE byte string, 

.auto increment 
and repeat 

TRIRB dst src Re 
' 

IR S,NS l 0 1 l l 0 0 0 

o o oA Re 

Rd 0 l 0 0 

Rs 0 0 0 0 

*n is the number of ite·rations. 

PV AFFECTED 

c z s !DA H UNAFFECTED 
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11 + 14n* Operation 

Description 

The general purpose register 
(register pair in AmZ800l) 
designated by the Rs field of 
the instruction contains the 
starting address of a byte table. 

The general purpose register 
(register pair in AmZ800I) 
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 Re 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 I 
to point to the next byte of 
the string. The contents of 
the register designated by the 
Re field of the instr~ction 
are decremented by l, to indi­
cate the remaining length of the 
string to be translated. This 
completes one iteration. 

The instruction repeat~ until 
the Gontents of the Re 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. 



Trt-'\NSLATE AND TEST byte, 

~.utodecrement 

TRTDB, dst src, Re 
' 

IR S,NS I 0 I I 1 0 0 0 

0 0 o oJ Re 

z IE_v 

c s ~A H 

Rd I 0 l 0 25 

Rs 0 0 0 0 

AFFECTED 

UNAFFECTED 
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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 AmZ800I) 
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 Re field of 
the instruction contains the 
length (in bytes) of the string 
remaining to be translated 
and tested. 

A byte is read from the address 
specified by the Rd register. 
This byte is used as a table 
index and is added to the 
starting address of the table. 
The translated byte is read 
from this address and is loaded 
into the general purpose byte 
register R~ for testing. 

The address specified by the 
Rd register is decremented by 
to point to the next byte of the 
string. The contents of the 
register designated by the Re 
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 
bvte is zero. Reset otherwise. 

P/V: S~t to 1 if result of 
decrementing Re is zero. 
Reset otherwl se. 



TRANSLATE AND TEST byte , 

autodecrement and repeat. 

IR S,NS 

TRTDRB dst src, Re 
' 

I 0 I I I 0 0 0 

0 0 0 oJ Re 

*n is the number of 
iterations. 

z PV 

c s DA H 

Rd I 1 I 0 

Rs IL_] J..Q. 

AFFECTED 

UNAFFECTED 

234 

11 + 14n* Operation 

Description 

The general purpose register 
(register pair in AmZ8001) de­
signated by the Rs field of the 
instruction contains the starting 
address of a byte table. 

The general purpose register 
(register pair in AmZ8001) de­
signated by the Rd field of the 
instruction contains the 
address of a byte string to be 
translated and tested. 

The general purpose register 
designated by the Re 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 R0 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 Re 
field of the instruction are 
decremented by I, 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 R0 register 
is non zero or until the 
contents of the Re register reach 
zero, indicating that the string 
has been exhausted. This instruc­
tion is interruptible at the end 
of each iterat1on. 

Flags: 

Z: Set to I if the translated 
byte is zero. Reset otherwise. 

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



TRANSLATE AND TEST byte , 

auto increment 

T·RTIB dst, src, Re 

IR S,NS 1 0 1 I 1 0 0 0 

Q.OooJ Re 

z PV 
c s PA H 

Rd 0 0 I 0 25 

Rs 0 0 0 0 

AFFECTED 

UNAFFECTED 
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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 Re 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 tab 1 e 
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 Re 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 Iteration. It is a 
special case of the instruc­
t ion TRT I RB . 

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. 



TRANSLATE AND TEST byte ITRTIRBI 
string, autoincrement, and repeat 

IR S,NS 

TRTIRB dst, src, Re 

l 0 1 l I .Q 0 0 Rd 0 l 

lo 0 0 oJ Re Rs l I 

*n is the number of translate 

iterations. 

z PV .'.\FFECTED 

s PA H :JNAFF::CTED 
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l 0 

I C 

Operation 

11 + 14n* 

Des er i pt ion 

The general purpose register 
(register pair in AmZ800l) de­
signated by the Rs field of 
the instruction contains the 
starting address of a byte table. 

The general purpose register 
(register pair in AmZ8001) 
designated by the Rd field of 
the instruction contains the 
address of a byte string to be 
translated and tested. 

The general purpose register 
designated by the Re 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 registerRll!.for testing. 

The address specified by the 
Rd field is incremented by l 
to point to the next byte of 
the string. The contents of the 
register designated by the Re 
field of the instruction are 
decremented by l, 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~ 
register is non zero or until 
the contents of the Re register 
reach zero, indicating that the 
string has been exhausted. This 
instruction is interruptible at 
the end of each iteration. 

Flags: 

Z: Set to l if the table entry 
is zero. Reset otherwise. 

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



TEST word and set 

R 

IR 

DA 

DA 

DA 

v 
i\ 

x 

x 

TSET dst 

S,NS l1 0 0 0 1 1 0 Rd Io 1 l J 
TSET dst 

S,NS lo o o o l l 0 l Rd Io l l of 

TSET dst 

NS 0 l 0 0 l l a l la a a a Io l l a 
ADDRESS 

TSET dst 

sso 0 l 0 0 l l 0 l 0 ooolo1 l 0 

oJ SEGMENT OFFSET 

TSET dst 

SLO 0 0 0 l l 0 

SEGMENT 

NS 

sso 

SLO 

TSET dst 

0 l 0 0 l 0 l 1 RMO T 0 l l 0 

ADDRESS 

TSET dst 

0 l 0 0 l 1 0 1 RMO lo l l 0 

al SEGMENT OFFSET 

TSET dst 

0 0 0 l 1 0 

SEGMENT 

lllJI 11 AFFECTED 

UNAFFECTED 
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7 

11 

14 

15 

17 

15 

15 

18 

Ope rat ion 

If dst<0:15> + is negative 

then S Flag + 

otherwise S flag +- 0 

dst<O:l5> +- 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 1 s. The destination is 
determined by the applicable 
addressing mode. 

Flags: 

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



TEST byte and set 

R 

IR 

DA 

DA 

DA 

x 

x 

\I 
/\ 

TSETB dst 

S,NS l1 0 0 0 1 1 0 0 Rd lo l l ol 

TSETB dst 

S,NS lo o o 0 1 1 0 0 Rd lo I 1 ol 
TSETB dst 

NS 0 1 0 0 l o o Joo o o}o l l 0 

ADDRESS 

TSETB dst 

sso 0 1 0 0 1 1 0 0 0 0 0 o Jo 1 I 0 

ol SEGMENT OFFSET 

TSETB dst 

SLO 0 0 0 I 

TSETB dst 

NS 0 1 0 0 I 0 0 I RMO l 0 I 1 0 

ADDRESS 

TSETB dst 

sso 0 1 0 0 1 1 0 0 Rd;':O lo 1 1 0 

o} SEGMENT OFFSET 

TSETB dst 

SLO 0 0 0 l 1 0 0 

SEGMENT 

s AFFECTED 

c z 1Pv DA H UNAFFECTED 
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7 

11 

14 

15 

17 

15 

15 

18 

Ope rat ion 

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 l if the most signifi­
cant bit of the destination 
is l. Reset otherwise. 



EXCLUSIVE OR word vJi th 
register. 

XOR Rd, src 

R S,NS l1 0 0 0 l 0 0 Rs Rd 

XOR Rd, src 

IM S,NS 0 0 0 0 1 0 0 1 l 0 0 0 J Rd 

OPERAND 

XOR Rd, src 

IR S,NS lo 0 0 0 1 0 0 Rs#O Rd 

XOR Rd, src 

DA NS O 1 0 0 1 0 0 1 1 0 0 0 1 Rd 

ADDRESS 

XOR Rd, src 

DA sso 0 1 0 0 1 0 0 1 0 0 0 ol Rd 

o I SEGMENT OFFSET 

XOR Rd, src 

DA 

XOR Rd, src 

x NS 0 1 0 0 1 0 0 1 1 Rs#O l Rd 

ADDRESS 

XOR Rd, src 

x sso 0 I 0 0 I 0 0 1 Rs#O I Rd 

o] SEGMENT OFFSET 

XOR Rd, src 

x SLO 0 0 1 0 0 

SEGMENT 

z s I, AFFECTED 

c PV DA H UNAFFECTED 
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7 

7 

10 

11 

13 

11 

11 

14 

Operation 

dst <0:15> + src <0:15>Qldst<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 I if result Is iero, 
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 sso 

DA SLO 

x NS 

x sso 

x SLO 

byte with 
register. 

XORB Rd, si:-c 

I 1 0 0 0 I 0 0 

XORB Rd, src 

o I 

0 0 0 0 l 0 0 0 

OPERAND 

XORB R?, src 

Io o o o I 0 0 o I 
XORB Rd, src 

Rs Rd 

Rs#O Rd 

0 I 0 0 I 0 0 o]ooooj Rd 

ADDRESS 

XORB R~, src 

0 I 0 0 I 0 0 0 0 0 o oJ Rd 

~ SEGMENT OFFSET 

XORB Rd, src 

0 I 0 0 I 0 0 0 

SEGMENT 

XORB Rd, src 

0 I 0 0 I o o al Rs#O l Rd 

ADDRESS 

XORB Rd, src 

0 I 0 0 I 0 0 0 Rs#O J Rd 

l SEGMENT OFFSET 

XORB Rc:J, src 

0 0 O I O O 0 

SEGMENT 

z s PVl AFFECTED 

c DA H UNAFFECTED 

4 

7 

7 

9 

10 

12 

10 

10 

13 

240 

Ope rat ion 

dst<0:7> ~src<0:7>('jdst<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: 

Z: Set to I 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. 



INSTRUCTIONS ARRANGED BY MNEMONIC 

MNEMONIC OPERANDS NAME ADDRESSING MODES PAGE 
FOR THE GROUP FOR THE GROUP 

ADC Rd .'Rs ADD words with carry R 48 
ADCB ADD bytes with carry 49_ 

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 , I R , DA , X , I M 53 
ANDB AND byte with register 54 

BIT dst ,Rs BIT test in a word (dynamic R 55 
BITB BIT test in a byte (dynamic) 57 

BIT BIT test in a word (static) R,IR,DA,X 56 
BITB dst BIT test in a byte (static) 58 

CALL dst CALL subroutine IR,DA,X 59 

CALR d CALL subroutine relative RA 60 

CLR dst CLEAR word R,IR,DA,X 61 
CLRB CLEAR byte 62 
CLRL CLEAR long word 63 

COM dst COMPLEMENT word R, IR,DA,X 64 
COMB COMPLEMENT byte 65 

COMFLG COMPLEMENT flags 66 

CP Rd, src COMPARE register with word R, I M , I R , DA , X 67 
CPB COMPARE regtster 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,Rc,CC COMPARE register to memory word, IR 71 
autodecrement and repeat 

CPD RB COMPARE register to memory byte, 72 
autodecrement and repeat 

CPI dst,src,Rc COMPARE register to memory word, IR 73 
dutoincrement 

CPIB COMPARE register to memory byte, IR 74 
autoincrement 

241 



MNEMONIC 

CPIR 

CPIRB 

CPSD 

CPS DB 

CPS DR 

CPS ORB 

CPSI 

CPSIB 

CPSIR 

CPS I RB 

DAB 

DEC 
DECB 

DI 

DIV 
DIVL 

DJNZ 

OBJ NZ 

El 

EX 

EXB 

EXTS 
EXTSB 
EXTSL 

HALT 

INSTRUCTIONS ARRANGED BY MNEMONIC 

OPERANDS 
FOR THE GROUP 

dst,src,Rc,CC 

dst ,s re, Re 

dst,src,Rc,CC 

dst ,src,Rc 

dst,src,Rc,CC 

Rd 

dst,N 

dst,src 

Rc,d 

Rd, src 

Rd 

NAME AODRESSING MODES 
FOR THE GROUP 

COMPARE register to memory word, IR 
autoincrement and repeat 
COMPARE register to memory byte IR 
autoincrement and repeat 

COMPARE word stings in memory, IR 
autodecrement 
COMPARE byte strings in memory, IR 
autodecrement 

COMPARE word strings in memory, IR 
autodecrement and repeat 
COMPARE byte strings in memory, IR 
autodecrement and repeat 

COMPARE byte strings in memory, IR 
auto increment 
COMPARE byte strings in memory, IR 
autoi ncrement 

COMPARE word strings in memory, IR 
autoincrement and repeat 
COMPARE byte strings in memory, 
autoincrement and repeat 

DECIMAL adjust byte R 

DECREMENT word R,IR,DA,X 
DECREMENT byte 

DISABLE Interrupt 

DIVIDE register pair by source word R,IM,IR,DA,X 
DIVIDE register quadruple by source 
long word 

DECREMENT word register & jump on RA 
non-zero 
DECREMENT byte register & jump on 
non-zero 

ENABLE Interrupt 

EXCHANGE source word with 
destination word 
EXCHANGE source byte with 
destination byte 

EXTEND sign of word 
EXTEND sign of byte 
EXTEND sign of long word 

HALT 
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RA 

R,IR,DA,X 

R 

PAGE 

77 

78 

80 

81 

82 

83 

84 

85 

86 

87 

88 

90 
91 

92 

93 
94 

95 

89 

96 

97 

98 

99 
100 
101 

102 



MNEMONIC 

IN 

INB 

INC 
INCB 

IND 

INOB 

INDR 

INDRB 

INI 

INIB 

INIR 

INIRB 

IRET 

JP 

JR 

LO/LOR 
LDB/LDRB 
LDL/LDRL 

LO/LOR 
LOB/LO RB 
LOL/LORL 

LO 
LOB 
LDL 

LDB/LDK 

LOA/LOAR 

INSTRUCTIONS ARRANGED BY MNEMONIC 

OPERANDS NAME ADDRESSING MODES 
FOR THE GROUP FOR T~E GROUP 

Rd,src INPUT word to register from IR,OA 
1/0 port 
INPUT byte to register from 
1/0 port 

dst,N IACREMENT word R,IR,OA,X 
INCREMENT byte 

dst,stc,Rc INPUT word from 1/0 port to IR 
memory, autodecrement 
INPUT byte from 1/0 port to 
memory, autodecrement 

dst,src,Rc INPUT word from 1/0 port to IR 
memory, autodecrement and repeat 
INPUT byte from 1/0 port to IR 
memory, autodecrement and repeat 

dst,src,Rc INPUT word from 1/0 port to IR 
memory, autoincrement 
INPUT byte from 1/0 port to IR 
memory, autoincrement 

dst,src,Rc INPUT word from 1/0 port to IR 
memory, autoi"ncrement and repeat 

Re INPUT byte from I /0 port to IR 
memory, autoincrement and repeat 

CC,dst 

CC,d 

dst,Rs 

Src, Rd 

Rd, IM 

dst, !M 

Rd,d 

RETURN from interrupt 

JUMP conditional 

JUMP conditional relative 

LOAD word register into memory 
LOAD byte register into memory 
LOADlong word register to memory 

LOAD word into register 
LOAD byte into register 
LOAD long word into register 

LOAD immediate word into memory 
LOAD immediate byte into memory 
LOAD immediate long word into memory 

LOAD constant into register 

LOAD address to register 

243 

!R,DA.X 

RA 

IR,DA,X,RA 
,BA,BX 

R, IM, IR 
DA,X,RA 
BA,BX 

IR,DA,X 

R, IM 

RA,BA,BX,OA,X 

PAGE 

103 

104 

105 
106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 
123 
138 

119 
124 
139 

120 
125 
140 

121 

122 



MNEMONIC 

LDC TL 

LDCTL 

LDCTLB 

LDCTLB 

LDD 

LDDB 

LDDR 

LDDRB 

LDI 

LDIB 

LDIR 

LDIRB 

LDM 

LDM 

LOPS 

MBIT 

MREQ 

MRES 

MSET 

MULT 
MULTL 

NEG 
NEGB 

NOP 

INSTRUCTIONS ARRANGED BY MNEMONIC 

OPERANDS 
FOR THE GROUP 

Rd,CW 

Rs,CW 

Rd 

Rs 

dst,sre 

Re 

dst,sre ,Re 

dst ,sre ,Re 

Re 

dst,sre 

Rd, s re, N 

sre 

Rd,src 

dst 

NAME ADDRESSING MODES 
FOR THE GROUP 

PAGE 

LOAD control word into a register 

LOAD control word from register 

LOAD flag byte into register 

LOAD flag byte from register 

LOAD memory word to memory, 
autodecrement 
LOAD memory byte to memory, 
autodecrement 

LOAD memory word to memory, 
autodecrement and repeat 
LOAD memory byte to memory, 
autodeerement and repeat 

LOAD memory word to memory, 
autoinerement 

LOAD memory byte to memory, 
au·to increment 

LOAD memory word to memory, 
autoincrement and repeat 
LOAD memory byte to memory, 
autoi ncremen·t and repeat 

LOAD multiple registers from 
memory 
LOAD multiple registers into 
memory 

LOAD program status 

MULTl~MICRO test 

MULTI-MICRO request 

MULTI-MICRO reset 

MULTI-MICRO set 

MULTIPLY register with word 
MULTIPLY register with long word 

NEGATE word 
NEGATE byte 

NO Operation 
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R 

R 

R 

R 

IR 

IR 

IR 

lR 

IR,DA,X 

IR,DA,X 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

142 

141 

143 

144 

145 

146 

147 

R, IM , I R, DA l 48 
x 149 

R,IR DA,X 150 
151 

I 52 



INSTRUCTIONS ARRANGED BY MNEMONIC 

MNEMONIC OPERANDS NAME ADDRESSING MODES PAGE 
FOR THE GROUP FOR THE GROUP 

OR Rd, src OR word with register R, IM, IR, DA, X 153 
ORB OR byte with register 154 

OTDR dst,src,Rc OUTPUT word from memory to IR 155 
1/0 port, autodecrement and 
repeat 

156 OTDRB OUTPUT byte from memory to 
1/0 port, autodecrement and 
repeat 

OTIR dst,src,Rc OUTPUT word to 1/0 port from IR 157 
memory, autoincrement and 
repeat 

OTIRB dst,src,Rc OUTPUT byte to 1/0 port from 158 
memory, autoincrement and 
repeat 

OUT Rs,dst OUTPUT word to 1/0 port from IR,DA 159 
register 

OUTB OUTPUT byte to 1/0 port from 160 
register 

OUTD dst,src,Rc OUTPUT word to 1/0 port from IR 161 
memory, autodecrement 

162 OUTDB dst,src,Rc OUTPUT byte to 1/0 port from 
memory, autodecrement 

OUTI dst,src Re OUTPUT word to 1/0 port from IR 163 
memory, autoincrement 

164 OUTIB dst,src,Rc OUTPUT byte to 1/0 port from 
memory, autoincrement 

POP dst src POP word R IR,DA X 165 
POPL POP long word 166 

PUSH dst,src PUSH word R , I M , I R , DA , X I 6 7 
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 L: .._ in byte (dynamic) 1""7"') 

UI l. I I£. 

RESFLG RESET flags 173 

RET cc RETURN cond i t'i ona 1 174 
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MNEMONIC 

RL 
RLB 

RLC 
RLCB 

RLDB 
RRDB 

RR 
RRB 

RRC 
RRCB 

SBC 
SBCB 

SC 

SDA 
SDAB 
SDAL 

SOL 
SDLB 
SOLL 

SET 
SETB 

SET 
SETB 

SETFLG 

SINB 

SINDB 

SINDRB 

SINIB 

SINIRB 

INSTRUCTIONS ARRANGED BY MNEMONIC 

OPERANDS 
FOR THE GROUP 

Rd,n 

Rd ,n 

Rs,Rd 

Rd ,n 

Rd,n 

Rs, Rd 

N 

dst,Rs 

dst,b 

dst,Rs 

Rd ,src 

dst src, Re 

dst,src,Rc 

dst,src,Rc 

dst,src,Rc 

NAME ADDRESSING MODES 
FOR THE GROUP 

ROTATE word left R 
ROTATE byte left 

ROTATE word left through carry R 
ROTATE byte left through carry 

ROTATE digit left, byte R 
ROTATE digit right, byte 

ROTATE word right R 
ROTATE BYTE right 

ROTATE word right through carry R 
ROTATE byte right through carry 

SUBTRACT word with carry R 
SUBTRACT byte with carry 

SYSTEM ca 11 

SHIFT word arithmetic (dynamic) 
SHIFT byte arithmetic (dynamic) 
SHIFT long word arithmetic (dynamic) 

SHIFT word logical (dynamic) 
SHIFT byte logical (dynamic) 
SHIFT long word logical (dynamic) 

SET bit in word (static) 
SET bit in byte (static) 

SET bit in word (dynamic) 
SET bit in byte (dynamic) 

SET flags 

SPECIAL input byte to register from 
1/0 port 

SPECIAL input byte from 1/0 port to 
memory, autodecrement 

SPECIAL input byte from 1/0 port to 
memory, autodecrement and repeat 

SPECIAL input byte from 1/0 port to 
memory, autoincrement 

SPECIAL input byte from 1/0 port to 
memory, autoincrement and repeat 
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R 

R, IR,DA,X 

R 

DA 

IR 

IR 

IR 

IR 

PAGE 

175 
176 

177 
178 

179 
184 

180 
181 

182 
183 

185 
186 

187 

188 
189 
190 

191 
192 
193 

19~ 
196 

195 
197 

198 

199 

200 

201 

202 

203 



MNEMONIC 

SLA 
SLAB 
SLAL 

SLL 
SLLB 
SLLL 

SRA 
SRAB 
SRAL 

SRL 
SRLB 
SRLL 

SOTO RB 

SOT I RB 

SOUTB 

SOUTDB 

SOUTIB 

SUB 
SUBB 
SUBL 

TCC 

TCCB 

TEST 
TESTS 
TEST(. 

TRDB 

TRDRB 

TRIB 

INSTRUCTIONS ARRANGED BY MNEMONIC 

OPERANDS 
FOR THE GROUP 

Rd,n 

Rd,n 

Rd,n 

Rd,n 

dst,src,Rc 

dst,src,Rc 

dst,Rs 

dst ,src, Re 

dst,src,Rc 

Rd ,src 

Rd,CC 

dst 

dst ,src, Re 

dst,src,Rc 

dst,src,Rc 

NAME ADDRESSING MODES 
FOR THE GROUP 

SHIFT word arithmetic left (static) R 
SHIFT byte arithmetic left (static) 
SHIFT long word arithmentic left (static) 

SHIFT word logical left 
SHIFT byte logical left 
SHtGT long word logi"cal left 

R 

SHIFT word arithme-tic right (static} R 
SHIFT byte arithmetic riqht (static) 
SHIFT long word right arithmetic (static) 

SHIFT word logical right (static) R 
SHIFT byte logical right (static) 
SHIFT long word logical right (static) 

SPECIAL output byte from memory to 1/0 IR 
port, autodecrement and repeat 

SPECIAL output byte to 1/0 port, IR 
autoincrement and repeat 

SPECIAL output byte from register 
to 1/0 port DA 

SPECIAL output byte from memory to IR 
1/0 port, autodecrement 

SPECIAL output byte from memory to 
I /0 port, auto rnc remen t IR 

SUBTRACT word from register 
SUBTRACT byte from register 
SUBTRACT long word from register 

TEST condition codes and set bit 
in word 
TEST condition codes and set bit 
in byte 

TEST word 
TEST byte 
TEST long v~ord 

TRANSLATE byte, autodecrement 

TRANSLATE bute, autodecrement 
and repeat 

TRANSLATE byte,autoincrement 
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R, IM, IR 
DA,X 

R 

R,IR,DA,X 

IR 

IR 

PAGE 

204 
205 
206 

207 
208 
209 

215 
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217 

218 
219 
220 

210 

211 

212 

213 

214 

221 
222 
223 

224 

225 

226 
227 
228 

229 

230 

231 



INSTRUCTIONS ARRANGED BY MNEMONIC 

MNEMONIC OPERANDS NAME ADDRESSING MODES PAGE 
FOR THE GROUP FOR THE GROUP 

TRIRB dst,src,Rc TRANSLATE byte, autoincrement IR 232 
and repeat 

TRTDB dst,src,Rc TRANSLATE & TEST byte,autodecrement IR 233 

TRTDRB dst,src,Rc TRANSLATE & .TEST byte. autodecrement 234 
and repeat 

TRTIB dst,src,Rc TRANSLATE & TEST byte, auto increment IR 235 

TRTIRB dst,src,Rc TRANSLATE & TEST byte, auto increment 236 
and repeat 

TSET dst tEST word and set R,IR,DA,X 237 
TSETB dst TEST byte and set 238 

XOR Rd, src EXCLUSIVE OR word with register R , I M , DA , X , I R 239 
XORB EXCLUSIVE OR byte with register 240 
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U.S. AND CANADIAN STOCKING DISTRIBUTORS 

ALABAMA 
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 
Tei: (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 
Sunnyvale. California 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 Blvd. 
Culver 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 Complex 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 Gillette 
Irvine, California 92714 
Tel: (213) 537-4320 
TWX: 910-595-1720 

Liberty Electronics 
124 Maryland Avenue 

~~F(~~~~~2~-~19cit545 
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 

Hamilton/Avnet Electronics 
6291-16 Dorman Road 
Mississauga, Ontario, Canada L4V1 H2 
Tel: (416) 677-7432 
TWX: 610-492-8867 

Hamilton/Avnet Electronics 
1735 Courtwood Crescent 
Ottawa, Ontario, Canada K2C3J2 
Tel: (613) 226-1700 
TWX: 610-562-1906 

RAE Electronics 
1629 Main Street 
Vancouver, British Columbia, 

Canada V6A2W5 
Tel: (604) 687-2621 
TELEX: 0454550 

Future Electronics 
5647 Ferrier Street 
Montreal, Quebec, Canada H4P2K5 
Tel: (5141735-5775 
TWX' 610/421-3251 

05-827789 

Future Electronics 
4800 Duflerin Street 
Downsview, Ontario 
Canada M3H 5S9 
Tel: (416) 663-5563 

Future Electronics 
Baxter Centre 
1050 Bax1er Rd. 
Ottawa, Ontario 
Canada K2C 3P2 
Tel: (613) 820-9471 

COLORADO 
Elmar Electronics 
6777 E. 50th Avenue 
Commerce City, Colorado 80022 
Tel: (303) 287-9611 
TWX: 910-936-0770 

Hamilton/Avnet Electronics 
5921 N. Broadway 
Denver, Colorado 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 
643 Danbury Road 
Georgetown, Connecticut 06829 
Tel: (203) 762-0361 

Schweber Electronics 
Finance Drive 
Commerce Industrial Park 
Danbury, Connecticut 06810 
Tel: (203) 792-3500 

Arrow Electronics 
295 Treadwell Street 
Hamden, 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 
Tel: (305) 855-4020 
TWX: 810-850-0183 

Hall-Mark Electronics 
1302 West McNabb Road 
Ft. Lauderdale. Florida 33309 
Tel: (305) 971-9280 
TWX: 510-956-9720 

Hamilton/Avnet Electronics 
6800 N.W. 20th Ave. 
Ft. Lauderdale. Florida 33309 
Tel: (305) 971-2900 

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

Schweber Electronics 
2830 North 28 Terrace 
Hollywood, Florida 33020 
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 
P..t!an!a, Georgia 30340 
Tel: (404) 449-9170 

ILLINOIS 
Arrow Electronics 
492 Lunt Avenue 
Schaumburg, Illinois 60193 
Tel: (312) 893-9420 

Hamilton/Avnet Electronics 
3901 North 25th Avenue 
~hillor P~rit llliinni~ AA17R 
r01~-i:Ji2i-s?a:ro10 -- · · -
TWX: 910-227-0060 

Schweber Electronics 
1275 Brummet Avenue 
Elk Grove Village, Illinois 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 
Baltimore, Maryland 21227 
Tel: (301) 247-5200 

Hall-Mark Electronics 
665 Amberton Drive 
Baltimore, Maryland 21227 
Tel: (301) 796-9300 
TWX: 710-862-1942 

Hamilton/Avnet Electronics 
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 

Hamilton/Avnet Electronics 
50 Tower Office Park 
Woburn, Massachusetts 01801 
Tel: (617) 935-9700 
TWX: 710-393-0382 

Schweber Electronics 
25 Wiggins 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 
Arraw 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 
Livonia, Michigan 48150 
Tel: (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 

Hamilton/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 
Hall-Mark Electronics 
13789 Rider Trail 
Earth City, Missouri 63045 
Tel: (314) 29~·5350 
TWX: 910-760-0671 

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

NEW JERSEY 
Arrow Electronics 
PliP:::a~~nt V:::allAV Rn::ui 

MOO"~esio..;,~: N"e~-.Jersey osos7 
Tel: (609) 235-1900 

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

Hamilton/Avnet Electronics 
10 Industrial Road 
Fairfield, NJ 07006 
Tel: (201) 575-3390 

Hamilton/Avnet Electronics 
113 Gaither Drive 
East Gate Industrial Park 
Mt. 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 

Hamilton/Avnet 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 Electronics 
70 State Street 
Westbury L.I., New York 11590 
Tel: (516) 333-5800 
TWX: 510-222-8237 

Hamilton/ Avnet Electronics 
6500 Joy Road 
E. Syracuse, New York 13057 
Tel: (315) 437-2642 
TWX: 710-541-0959 

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

Schweber Electronics 
Jericho Turnpike 
Westbury, New York 11590 
Tel: (516) 334-7474 
T'vVX: 510-222-9470 

510-222-3660 

Summit Distributors, Inc. 
916 Main Street 
Buffalo, NY 14202 
Tel: (716) 884-3450 
TWX: 710-522-1692 

Wilshire Electronics 
11 O Parkway South 
Hauppauge 
Long Island, NY 11787 
Tel: (516) 543-5599 

Wilshire Electronics 
1260 Scottsville Road 
Rochester, NY 14623 
Te1: (716) 235-7620 
TWX: 510-253-5226 

Wilshire Electronics 
10 Hooper Road 
Endwell, NY 13760 
Tel: (607) 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/AllTlel Electronics 
2803 Industrial Drive 
Raleigh, NC 27609 
Te:: {gm) 82S-303C 

OHIO 
Arrow Electronics 
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 

Hamil1on/Avnet 
761 Beta Drive, Suite E 
Cleveland, Ohio 44143 
Tel: (216) 461-1400 

Schweber Electronics 
23880 Commerce Park Road 
Beachwood, Ohio 44122 
Tel: (216) 484-2970 

Sheridan/Cincinnati 
1 O 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 
Huntingdon Valley, 
Pennsylvania 19006 
Tel: (215) 355-7300 
TWX: 510-667-1750 

Schweber Electronics 
101 Rock Road 
Horsham, Pennsylvania 19044 
Tel: (215) 441-0600 

TEXAS 
Hall-Mark Electronics 
9333 Forest Lane 
Dallas, Texas 75231 
Tef: (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 
Suite F 
Austin, Texas 78758 
Tel: (512) 837-2814 
TWX: 910-874-2010 

Hamilton/Avnet Electronics 
4445 Sigma Road 
Dallas, Texas 75240 
Tel: (214) 661-8661 
TELEX: 73-05-11 

Ham!lton/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 N.E. 21st Street 
Beiievue, Washington 96005 
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 
4~ W R:::awc:.nn AuPOllP 

oak c;eek: 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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SALES OFFICES AND REPRESENTATIVES 

SOUTHWEST AREA ---9595Wilshil9BouleYald 
Suila<I01 
8-1y Hils, Califo<nia 90212 
Tel: (213) 278-9700 

(213) 278-9701 
lWX: 910-490-2143 ----1414 WOS1 Broadway Road 
$uile239 
Tempe, Arizona 85282 
Tel: (602) 244-9511 
TELEX: 668-325 
TWX: 910-951-4216 ----1201DoveStree! 
Suile 250 
Newport8each,CA92660 
Tel: (714)752-6262 ---13771 No. Central Expy 
Suile 1008 
OaHas, Te:icas75243 
Tel: (214) 234-5886 
TWX. 91o-B67-4795 

NORTH110cST AREA 
--Do•lc:H 
3350S<:olt­
Suila 1002 
Santa Qara, CA 95051 
Tel: (:'Oil) 727-1300 ----7100 Broadway 

~~~Penthouse 
Demer, C080221 
Tel: (303)427-3307 
TWX: 910-931-2562 ----6443 s.w. - Highway 
Suite410 
Portiand,OR97221 
Tel: (503) 292-2666 
TWX· 910-464-4792 

Advanced Micro Devices International Sales Offices 

BELGIUM FRANCE 
Advanced Micro Devices Advan<:E<I MCro Oevoces, S.A 
Avenue de TeMJeren, 412, bte9 Silic 314, lmmeuble Helsinki 
B-1150Brussels 74, RueO'An:ueil 
Tel: (02) 771 9993 94588- Rungts Cedex 
TELEX: 61028 Tel: (11 666.91.86 

TELEX: 202053 

International Sales Representatives and Distributors 

AllSTllALIA BRAZIL 
A.J. F81!JUS011Pty. Lid. lcolronS.A. 
44Pn>spec1Rd Incl. de Componentes Eletronicos 
Pn>specl, SA 5082 ~~~v.:_ ~aUk,365CMi.O Andar 
Tel: (8) 269-1244 
TELEX: 82635 Gaixa Postal 1375 

lnstantCompooeolService Tel: (011) 26Hl211 

248 Wickham Road TELEX: (011) 22274 

-.V-"'3189 
Tel· 959566 DENMARK 
TELEX. AA3Dl!J77 Advan<:E<I Eiectronoc of Deomarl< ApS 
1ns1an1 Component Se<voce Godthabsvej 7 
147WaldStreet OK-2000~F 

North-SA5006 Tel: (1) 19 44 33 
Tel: 267-2393 TELEX: 224 31 
TELEX: 88095 

IMtant Component Service EIRE 
343 UonlagJO Road ITTElectronic Services 
Westencf, Brisbane 4104 142~Rd 
~ ~ 
Tel: (07) 446667 Oublin 
TELEX: AA43025 Tel: Oublin307522 

-·~-
TELEX: 8288 

16Ge<1Nde5net 
AmcltHe, N.S.W. 2205 FINLAllD 
Tel: 597-1444 Komde!Oy 
TELEX: 26304 Box32 

AandOEtearomc:s 02211Espoo21 

P.0.-206 Tel: 10) 88 50 11 

&.wood 3125 5rnpping: 
Voctoria Maapalonkatu 8 
Tel: (031 266-8232162 02210 Espoo 21 
TELEX: AA33288 

RandDEtearomc:s FRANCE 
P.O. Boic 57 A2M 
CrowsNes{NSW 2065 18.AvenueOutartre 
5'/dnOy F-78150 Le-O'lesnay 
Tel 439-5488 Tel· (1) 955.32.49 
TELEX. 1790125468 TELEX: 698 376 

RadioTe4evisionFrancaise 
73, Av. Chanes 0e Gaulle 

AUSTlltA 
F-92202 NoUlly-SW"-Sen! 
Tel: 747.1.01 

Elbatex Ges.m.b H TELEX: 611965 
E-....54 
A·1238Wien 
Tel: 102221 88 56 11 GERllANY 
TELEX (01) 3128 Cosmos Etel<tro<Wk GmbH 

Hege'5trasse 16 
0-8000Muenchen83 
Tei· (089) 602088 

BELGIUll TELEX· 0-522545 

MCATrontx EBV-Elektronik 
62RouteDuCondroz Gabriet-Max-Str. 72 
B-4200 Ougree 0-8000 Muenchen 90 
Tel. 041-362780 Tel 1089) 644055 
TELEX: 42052 TELEX. 0-524535 

U.S. and Canadian Sales Repeewltatlves 
ALAllAllA CANADA (Weslilm) 

=~=~~~.rs VentureEkK:tronics 
P.O. -3034 

- ... Alabama 35801 Belevue, Washiiglon 98009 
Tel:l205)~ Tel: (2061454-4594 
TWX: 810-726-2110 TLX: 32-0051 

SNpp;ng: 

CAUFORNA =~Bl04 r::: .. ed COLORADO 
3350Sooll-ard R2 Marketing SantaC!ara,CaJ;fomia 95050 
Tel: (408) 988-3400 10018 No. Regency Ptaoe 
TWX: 910-338-0192 P.O. Boic554 

Parker. COOrado 80134 
Shipping: Tel: (303) 841-5822 
3641 Edwatd AYenue 
Santa Clara, Gaiifomia 95050 CONNECTICUT 

Scoentilic Components 
(Southeml 350SoulhManSll9el 
Beslronicslnc. Cheshire, Connecticut 06410 
7827 Convoy Court Tel: (203) 272·2160 
Suite407 
San Diego. Cahlomia 92111 FLORIDA 
Tel: 1714) 278-2150 Conley & Associates. Inc 
TWX: 910-335-1267 P.O. Box 309 

235SoulhCentralAve. 
(Medo, Florida 32765 

CANAOA(EH1em) Tel: (305) 365-3283 
V1relE'8ctronics TWX: 810-856-3520 
3300 Cote Vertu. Suite 203 Conley&Associates, Inc St Laurent Quebec. 
Canada H4A 287 1612 N.W. Second Ave. 
Tel: (514) 331-7393 P.O. Box700 

TWX: 61o-42t -3124 Boca Raton, Florida 33432 

TLX: 05-821762 Tel: (305) 395-6108 
TWX: 510-~7548 

VitelEleclronics 
1 Vuk:anSI .. Suile203 Contey&Associa1os.lnc 

Aexdale,Ontano. 7515 North Armenia Avenue 

CanadaM9W1L3 Tampa, Florida 33604 

Tel: 1416) 675-2977 Tel: 1813) 933-1759 

TWX: 610-491-3728 
TLX: 06-967881 GEORGIA 

E)e(;tronic Manufaclurers Agenls 
Slwpp;og 2800 Fores! V8'e Lane 
Vite! Electronics Sutle VI 
84MainStreet Norcross. Georgia 30093 
Champlain, New Yori< 12919 Tel: (404)448·2921 

llllD-AllERICAAREA ----2625~Road 
Suile225N 
Oak Brook, lllinoO. 60521 
Tel: (312)323-9600 

(312)323-9601 
TWX: 910-254-2295 ----8009 341h Ave. S. 

~~55420 
(612)~ -llllcro--~~-

COUnbus, Ohio 43213 
Tel: (614)457-7766 ----33150 Schoolcraft 
LM>nla, Michigan48150 
Tel: (313) 425-3440 
TWX: 810.242..S7n 

GERMANY 
Advan<:E<I M;cro Devices 
Mikro-ElektronikGmbH 
RooenheWnerStr.139 
D-8000 Muenchen 80 

~l_J~~= 

EBV-Elektrontk 
Oststr.129 
D-40000tJesseldorf 

~1_~~~1 
EBV-Elek1ronik 
lndef-.....ortt19A 
0-3006 Burgwedel 1 
Tel: (05139)4570 

ESV-Elektr-
Myliusstr.54 
D-6000 Frankfurt 1 
Tel: (0611) 720416 
TELEX: Q-413590 

EBV-Eiel<trornk 
Alexanderstr. 42 
D-7000Sluttgart 1 

~l_J~:1~tik~1 
Elbatex GrrbH 
Cicilienstrasse24 
D-7100Heilbronn 
Tel: (07131)89001 
TELEX: 0-728362 

--V-GmbH 
-.14 
D-2301Kiel--
Tel: (04307) 5483 

Nonletel<tro<WkVeMeboGmbH 
Harkshei<lerweg238-240 
0-2085 Ouickbom 
Tel: (04106) <I031 
TELEX: 0-214299 

HOLLAND 
AroobelBV 
VanAtrnc;n:iestraa6 
P.O. Box344 
Oss 
Tel: (04120) 24200 

~04120) 27574 
TEL X: 50835 

HONGKONG 
""'8EntefpnS05 
Suile 1212 
363 Nalhan Road 
Kowloon 
Tel: 3-302925/27 

llDIA 
SRI RAM Associates 

~.= .. ~~ 
Tel: 14081 969-5829 
TELEX. 348369 

E-Manufacturers Agenls 
6755-tndus1ria!Btvd .. N.E 
Sutte 103 
Atlanta, Georg;a 30060 

ILUNOIS 
Oasis Sales. toe. 
22SOK L.andme;er Road 
Elk Grow Village. ltOnois 60007 
Tel: (312164o-1850 
TWX: 910-222-2170 -C-5 Electronic Soles. Inc 
2122-AMiamiStreet 
South Bene!, kldiana 46613 
Tel: (219)291-6256 
TWX: 810-299-2535 

C-S E'6ctromc Sales, Int 
1157-B South Jackson 
Frankfort. hidiana 46041 
Tel: (317}659-1874 

IOWA 
Lorenz sales, Inc 
5270 No. Parl< Pl .• N.E. 
COO.r Rapids, Iowa 52402 
Tel: 1319) 393-6912 

KAHSAS 
Kebco Manufacturers 
7070WOS11071h"Street 
Suite 160 
Overtand Park, Kansas 66212 
Tel: (913) 649-1051 
TWX: 910-749-4077 

Kebco Manufacturers 

~,.;~.Kansas66211 
llARYLANO 
Burgtn-Kreh Associates. Inc 
6100 Baltimore National Pike 
BalllfT'IOl'e. Maryland 21228 
Tel: (301) 788·5200 
TWX· 710..862·1450 

IMD-ATL.\HTICAREA -llleto--~%.':.~:l:i1797 
Tel: (516) 364-8020 
TWX: 510-223-0649 ----6806 Newbrook Ava. 

~~i~~w3057 ----2 Kilmer Road 
Ectson, New Jersey 08817 
Tel: (201)985-6800 -llllcro--1 GiJrallerPlaza, Suite 219 
110 GibrallerAoad 
Horsham, Pennsylvania 19044 
Tel: (215) 441-8210 

Advanced Micro Devices 
Mit<ro-Elektronil< GmbH 
BUro Siidwest 
Robert-L.etc:ht-Strasse 128 
0-7000 Stuttgart 80 
Tel: (0711) 681001 

Hindustan Semiconductor 
24SayedAbdulle 
llreM Road 

~105/812772 
TELEX: 011-2726 APAR tN BOMBAY 

ISRAEL 
TalvitonE5eclronics 
P.O. Sox 21104 
9, Blil:mor Street 
Tel-Aviv 
Tel: 444572 
TELEX: VITKO 33400 

ITALY 
AUD-Elettronica, S.R L 
Via Pasooli. 70/4 
Ground Floor 
1-20133 Milan 
Tel·. (02) 2364284 
TELEX:AMOEJettronK:a 

Via Pasco&i 70-TF2364284 
via Milan P.O. TELEX 311250 PPMI 

tndek::o, S.RL - Rome 
Via C Cobmbo, 134 
l-00147Rome 
Tel: (06) 5140722 
TELEX: 611517 

lndeklo. S.R.L - MNan 
ViaS. $mptlctan0.2 
1-20121 Milan 
Tel: 102) 862963 

JAPAN 
Advan<:E<ITechnologyec.po.ation 

of Japan 
Tasl>Bldg.,3'dFloor 
No.8.-Molomaclli 
Shinjuku-ku, Tokyo 160 
Tel: (03) 265-9416 

Oaindti ElecirOnics 
Kohrakulluilding 
1-8, 1-Chome, Koraku 
Bunkyo-lw. Tokyo 
Tel: (03)813-6876 

O-Eiec1ronlcs 
K-·Takama BWking 
38-3 Takama-cho 
Narasho630 

ISILld. 
8'3. 4-Chome. Lidabasho 
Ciloyoda-ku, Tokyo 102 
Tel: (03) 264·3301 

Kanematsu-OensrnJ<.K. 
Takanawa Bldg .. 2nd Floor 
19-26. 3-Chome, Takanawa 
Minatoku. Tokyo 108 

lllC .. GAN 
S.A.I. Marketing Corp. 
P.O. BoxN 
Brighton.Michrgan40116 
Tel: (313) 227-1766 
TWX: 810-242-1518 

Shippong 
FirSI Federal Bank Building 
Suda 109 
9880 E. Grand River Avenue 
Brighton,Michogan48116 

lllSSOURI 
Kebco Manufacturers 
75Worthingtoo0rive 
Meriland Heights. "5souri 63043 
Tel: (314) 576-4111 

NEWllEXICO 
The Thorson Company 
1101 Cardenas. N.E 
Suite 109 
At>uquerque. New Mexico 87110 
Tel: (505) 265-5655 
TWX: 910-989-1174 

NEW YORK 
Ossmann Component Sales Corp 
280 Mefro Park 
AocheslBf,NewYork 14623 
Tel: (716) 424-4460 
TWX: 510-253-7685 

Ossmann Component Sales Corp 
154Pd<ard Building · 
Syracuse. New York 13211 
Tel: (315! •55-6611 
TWX: 710-541-1522 

NORTH CAROLINA 
BurQHl·Kreh Associates. Inc 
P.O. Bex 19510 
Raleigh. North Caroltna 27609 
Tel: (919) 781-1100 
Shipping 
3901 Barren Onve 
Raleigh. North Carolina 27609 

NORTHEAST AREA 
Advoncedlllc:ro--
300Now8osU>nP"'1< 
Wobum, Massachusetts 10801 
Tel. (617) 933-1234 

Adv-llicroDovlc:H 
B2WashinglonSlreet 
Poughkeepsie, New York 12601 

JAPAN 
Advanced Micro Devices. K.K 
Dao-san Hoya BWlding 
1-8-17, Kamitakaido 
Suginami-ku. Tokyo 168 
Tel: (03) 329-2751 
TELEX: 2324064 

Mic:rotek, Inc 
Naito~~l"IQ 
7-2:-~ N1shishinjuku 
Shtn1uku-ku, Tokyo 100 
Tel: (03) 363-2317 
TELEX: J26497 

NORWAY 
A/S Kjel Bakke 
Nyga1a ... 
P.O. Sox 143 
N-2011 Stroemmen 
Tel: (02) 715350/51 
TELEX. 19407 

SOUTHAAllCA 
Pace Electronics Components. Lid 
P.O. Box75239 
Gardenview2047, Tvl 
Tel: 616-1824/516 
TELEX: 8-9679SA 

South Contnenlal Oevoces (Pty.) Ltd 
Sui1a 516, Slh Floor --Cor. Hendrie Verwoerd 
Dover Rd., Ranburg, Tvl 

Mail Address: P.O. Box 56420 
Pinegowrie2123 

·Tel: 48-0515 
TELEX· 83324 

SOUTH AllEIUCA 
lnlectra 
2349 Charleslon Road 
Mountain VIEIW, CA 94043 
Tel: (415) 967-11818125 
TELEX: 345 545 

SPAIN 
AegulaS.A 
Avda. de Aam6n y Caial. 5 
Madnd-16 
Tel: 4593300/04108 
TELEX: 42 207 

SWEDEN 
SvenskTe~l'ldustri AB 
Box 502 
S-162 05Vallingby 
Tel: 108) 890435 
TELEX: 13033 

SWrTZERlAHD 
KurtHirtA/3 
Thurgauerstr. !4 
CH-8050 Zuerich 
Tel. (004111512121 
TELEX 0045-53461 

OHIO 
Dolfuss-Root & Co 
13477 Prospect Road 
Strongsvtlle,Ohio 44136 
Tel: 1216) 238-0300 
TWX: 810-427-9148 

OoUuss-Aoot&Co 
354SilveftreeLane 
Cenlervllle. Ohio 45459 
Tel· (513)433·6776 

PENNSYLVANIA 
(W"""') 
Bacon Electromc Sales 
115SouthH1ghStreet 
Water'lord. PeMsylvama 16441 
Tel. (814) 796-2381 

IEH1emJ 
GCMAssoc1ates 
1014 Bethlehem Pike 
Erdenhetm. Pennsytvania 19118 
Tel: {215) 646·7535 
TWX: 51o-661-0607 

TENNESSEE 
(Western) 
Burgrn-Kreh Associates Inc 
350E AaceStreet 
Kingston. Tennessee 37763 

EMA 
11701 Fo)( Ford Dnve 
Knoxville. Tennessee 37922 

(Eoslem) 
Burgin-KrehAssoc1a1es. tnc 
P.O. Box268 
12Skyhne0r 
Kingston Heights 
K1ngs1on. Tennessee 37763 
Tel (615)690·6100 

TEXAS 
Bonser-Phi~er Sales 
13777N.Central Expressway 
Suite 212 
Dallas. Texas 75243 
Tel 12141234-8438 

SOUTHEAST AREA 
-lllc:roDovlc:H 
6100 Baltimore National P*e 
Baltimore, M021228 
Tel: (301) 744·8233 

Adv-llic:rollevlCM 
1001 N.W. 62nd Stl9el 
Suile409 
Ftl.auderdale, FL33309 
Tel: 13051771-6510 
TWX: 510-955-9490 

Advanced Ilk«> DevlcH 
6755 Peachtree Industrial Boulevard 
Suite104 

~:o.~9~ 

UNITED KINGOOll 
Advanced Micro Devices (U.K.) lid 
16, Grosvenorf>tace 
London SW1 X7HH 
Tel (01) 235-0380/88189 
TELEX: 886833 

TAIWAN 
Multitechtmemationa1Corp 
2nd Floor 
977 Min Shen E. Road 
Taipei, 105. R.O.C 
Tel: 768--1232 
CABLE: MULTllC 

UNITED KINOOM 
Candy Elecironic Components 
Eden House 
32Wel Road 
Maidslone.KentME141XL 
Tel: (0622) 5A051 
TELEX: 965633 

Eurosem International. Ltd 
Haywood House 
64 High S1reet 
Pinner.Middlesex 
Tel: (01) 866-0029 
TELEX: 24506 

Cramer Components Lid. 
Hawke House 
GreenSlreel 
SIRlury-on-Thames 
Middlesex 
Tel: Sunbury (09327) 85577 
TELEX: 923592 

ITTEtectronic:Services 
Edinburgh Way 
Harlooo. Essex CM20 2DF 
Tel:Hal1ow(0279)26777 
TELEX: 81146 

Memec. Lo:!. 
Thame Park Industrial Estate 
Thame 
OxonOX93RS 
Tet: Tharne (084 421) 3146 
TELEX: 837508 

Quamdon Micro Devices. Lid 
Sleci< L;ne 
OertJy DE33EO 
Tel: Oelby 103321 32651 
TELEX 37163 

Bonser-Philhower 
3300 Chimneyrock. Sui1e 208 
Houston, Texas 77056 
Tel.(713)783-0063 

Bonser-Philhower Sak!'s 
8330 Burnet! Rd 
Suite 133 
Austin. Texas 78758 

UTAH 
R' 
3688 w. 2100 So 
Salt Lake City. Utah 84120 
Tel (801)972-5646 
TWX· 910·925-5607 

VIRGINIA 
Burgm·Kreti Associates. Inc 
PO Box4254 
5521 Fort Avenue 
Lynchburg. V1rgin1a 24502 
Tel. (8041239-2626 

WASHINGTON 
Venlure Electromcs 
PO Box 3034 
BeRevue. Washmg1on 98009 
Tel. (206)454-4594 
TELEX 32-8951 

Shipping 
1645RambilngLane 
BeHevue. Washmgton 98004 

AA.E lnclustnalElectronics. Lid 
3455GardnerCourt 
Burnaby. Bnllsh Colombia 
Canada VSG 4J7 

~~x 16041 291·8866 
610-929-3065 

TLX 04·356533 

Sh1pp1ng 
Mend1an Sl•)rage Park 
4653 Gu1deMend1an Read 
Be!!1ngliam.Wash1ngton 98225 



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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