	
	
Mnemonics
	I/D Bus
OP Code
Hex & Binary
	
Name
(Execution cycles)
	
Symbolic Equation

	ARITHMETIC INSTRUCTIONS
	AD
	0B
0000 1011
	Add (1)
	C, A ( A + M

	
	ADC
	0A
0000 1010
	Add with carry-in (1)
	C, A ( A + M + C

	
	ADSK
	09
0000 1001
	Add and skip on
carry-out (1)
	C, A ( A + M
Skip if C = 1

	
	ADCSK
	08
0000 1000
	Add with carry-in and skip on carry-out (1)
	C, A ( A + M + C
Skip if C = 1

	
	ADI
	60 – 6E
0110 xxxx
	Add immediate and skip on carry-out (1)
	C, A ( A + [I(4:1)]
Skip if C = 1

	
	DC
	65
0110 0101
	Decimal Correction (1)
	A ( A + 1010

	
	
	
	
	

	LOGICAL INSTRUCTIONS
	AND
	0D
0000 1101
	Logical AND (1)
	A ( A ( M

	
	OR
	0F
0000 1111
	Logical OR (1)
	A ( A ( M

	
	EOR
	0C
0000 1100
	Logical Exclusive-OR (1)
	A ( A ( M

	
	COMP
	0E
0000 1110
	Complement (1)
	A ( ​A

	
	
	
	
	

	DATA TRANSFER INSTRUCTIONS
	SC
	20
0010 0000
	Set Carry flip-flop (1)
	C ( 1

	
	RC
	24
0010 0100
	Reset Carry flip-flop (1)
	C ( 0

	
	SF1
	22
0010 0010
	Set FF1 (1)
	FF1 ( 1

	
	RF1
	26
0010 0110
	Reset FF1 (1)
	FF1 ( 0

	
	SF2
	21
0010 0001
	Set FF2 (1)
	FF2 ( 1

	
	RF2
	25
0010 0101
	Reset FF2 (1)
	FF2 ( 0

	
	LD
	30 – 37
0011 0xxx
	Load Accumulator from Memory (1)
	A ( M
B(7:5) ( B(7:5) ( [I(3:1)]

	
	EX
	38 – 3F
0011 1xxx
	Exchange Accumulator and Memory (1)
	A ( M
B(7:5) ( B(7:5) ( [I(3:1)]

	
	EXD
	28 – 2F
0010 1xxx
	Exchange Accumulator and Memory and decrement BL (1)
	A ( M
B(7:5) ( B(7:5) ( [I(3:1)]
B(4:1) ( B(4:1) - 1
Skip on B(4:1) = 1111

	
	LDI *
	70 – 7F
0111 xxxx
	Load Accumulator Immediate (1)
	A ( [I(4:1)]

	* Only the first occurrence of an LDI in a consecutive string of LDI's will be executed. The program will ignore
   the remaining LDI's and execute the next valid instruction.


	
	
Mnemonics
	I/D Bus
OP Code
Hex & Binary
	
Name
(Execution cycles)
	
Symbolic Equation

	DATA TRANSFER INSTRUCTIONS (cont.)
	LAX
	12
0001 0010
	Load Accumulator from X register (1)
	A ( X

	
	LXA
	1B
0001 1011
	Load X Register from Accumulator (1)
	X ( A

	
	LABL
	11
0001 0001
	Load Accumulator with BL (1)
	A ( B(4:1)

	
	LBMX
	10
0001 0000
	Load BM with X (1)
	B(8:5) ( X

	
	LBUA
	04
0000 0100
	Load BU with A (1)
	B(12:9) ( A

	
	XABL
	19
0001 1001
	Exchange Accumulator and BL (1)
	A ( B(4:1)

	
	XBMX
	18
0001 1000
	Exchange BM and X (1)
	X ( B(8:5)

	
	XAX
	1A
0001 1010
	Exchange Accumulator and X (1)
	A ( X

	
	XS
	06
0000 0110
	Exchange SA and SB (1)
	SA ( SB

	
	CYS
	6F
0110 1111
	Cycle SA register and Accumulator (1)
	A ( SA(4:1)
SA(4:1) ( SA(8:5)
SA(8:5) ( SA(12:9)
SA(12:9) ( A

	
	LB *
	C0 – CF
1100 xxxx

(second word from page 3)
	Load B indirect (2)

(Push PC to stack,
Load indirect address,
Load B,
Pop PC from stack)
	SB ( SA ( P
P(12:5) ( 0000 1100
P(4:1) ( I1(4:1)
B(12:9) ( 0000
B(8:1) ( [I2(8:1)]
P ( SA ( SB

	
	LBL *
	00
0000 0000
xxxx xxxx
	Load B long (2)
	B(12:9) ( 0000
B(8:1) ( [I2(8:1)]

	
	INCB
	17
0001 0111
	Increment BL (1)
	B(4:1) ( B(4:1) + 1
Skip on B(4:1) = 0000

	
	DECB
	1F
0001 1111
	Decrement BL (1)
	B(4:1) ( B(4:1) - 1
Skip on B(4:1) = 1111

	
	
	
	
	

	SPECIAL
	SAG
	13
0001 0011
	Special Address Generation (1)

(Contents of B remain unchanged)
	A/B Bus (12:5) ( 0000 0000
A/B Bus (4:1) ( B(4:1)

	* Only the first occurrence of an LB or LBL instruction in a consecutive string of LB or LBL will be executed.
   The program will ignore the remaining LB or LBL and execute the next valid instruction.


	
	
Mnemonics
	I/D Bus
OP Code
Hex & Binary
	
Name
(Execution cycles)
	
Symbolic Equation

	CONTROL TRANSFER INSTRUCTIONS
	T
	80 – BF
10xx xxxx
	Transfer (1)
	P(6:1) ( I(6:1)

	
	TM
	D0 – FF
11xx xxxx

(second word from page 3)
	Transfer and Mark indirect (2)

(Push PC to stack,
jump to indirect address)
	SB ( SA ( P
P(12:9) ( 0000
P(8:1) ( I1(8:1)
P(12:9) ( 0001
P(8:1) ( I2(8:1)

	
	TL
	50 – 5F
0101 xxxx
xxxx xxxx
	Transfer Long (2)
	P(12:9) ( I1(4:1)
P(8:1) ( I2(8:1)

	
	TML
	01 – 03
0000 00xx
xxxx xxxx
	Transfer and Mark Long (2)
	SB ( SA ( P
P(12:9) ( I1(4:1)
P(8:1) ( I2(8:1)

	
	SKC
	15
0001 0101
	Skip on Carry flip-flop (1)
	Skip if C = 1

	
	SKZ
	1E
0001 1110
	Skip on Accumulator Zero (1)
	Skip if A = 0000

	
	SKBI
	40 – 4F
0100 xxxx
	Skip if BL equal to Immediate (1)
	Skip if B(4:1) = I(4:1)

	
	SKF1
	16
0001 0110
	Skip on FF1 flag (1)
	Skip if FF1 = 1

	
	SKF2
	14
0001 0100
	Skip on FF2 flag (1)
	Skip if FF2 = 1

	
	RTN
	05
0000 0101
	Return (1)
	P ( SA ( SB

	
	RTNSK
	07
0000 0111
	Return and Skip (1)
	P ( SA ( SB
P ( P + 1

	
	
	
	
	

	INPUT / OUTPUT INSTRUCTIONS
	IOL
	1C
0001 1100
xxxx xxxx
	Input / Output Long (2)
	A ( Data Bus (8:5)
A ( Data Bus (4:1)
I2 ( I/O Device
         (8:5 = Device, 4:1 = Data)

	
	DIA
	27
0010 0111
	Discrete Input Group A (1)
	A ( DIA

	
	DIB
	23
0010 0011
	Discrete Input Group B (1)
	A ( DIB

	
	DOA
	1D
0001 1101
	Discrete Output (1)

(enhanced on PPS-4/2)
	DOA ( A
(also DIB ( X on PPS-4/2)

	The word "skip" as used in this instruction set means the following instruction will be read from memory but
not executed. Each skipped word will require one clock cycle time.

Instructions ADI, LD, LDI, EX, EXD, LB and LBL have a numeric value coded as part of the instruction in the immediate field. This numeric value must be in complementary form on the bus. All of these immediate fields which are inverted are shown in brackets [ ].


