TOSHIBA TLCS-870

TLCS-870 SERIES INSTRUCTION SET

TLCS-870 CPU has 412 basic machine instruction of 129 types shown in Table 1. All of the instructions are used
in any derivative of the TLCS-870 Series.

Instructions in the TLCS-870 Series are from 1 byte to a maximum of 4 bytes in length. Instructions having a
high frequency of use have short object codes in order to reduce program size for good memory efficiency.
For example, TLCS-870 CPU has various subroutine call instructions: CALLV, CALLP and CALL. The CALLV is
single byte instruction, while the CALL is 3 bytes instruction. Both CALLV and CALL instructions can reach
anywhere in the program memory space.

The TLCS-870 Series uses the memory mapped I/0 format. All /O registers are mapped to SFR and DBR areas
of memory space. In the TLCS-870 Series, load instructions (LD) are used for input or output. The TLCS-870
instruction set is simple, and there are only 41 types of mnemonic shown in Table 3. 20 types of addressing
modes shown in Table 2 are optimized program steps.

In addition to the basic machine instructions, expansion machine instructions are prepared in relocatable
macro-assembler to upgrade coding efficiency. For more details on the expansion machine instructions, see
the “TLCS-870 Development System Manual”.

8-bit Data Transfer, Exchange 9 types 46 instructions Register-Indirect 3types
Transfer, 16-bit Data Transfer, Exchange 6 16 Indexed 3
Exchange
Register Bank Switching 1 1 Direct 1
Compare 6 30 Register 1
Increment, Decrement 4 18 Implied 1
8-bit Operation | Arithmetic 20 92 Immediate 1
Logical 15 69 Relative 2
Operation Decimal Adjust 2 4 Absolute 1
Compare 2 2 Vector 1
Increment, Decrement 2 2 Page 1
16-bit Operation i i
Arithmetic 8 8 Direct Bit 4
Logical 6 6 Register-Indirect Bit 1
Multiply, Divide 2 4 Total 20types
Shift, Shift 2 4 Table 2. Addressing Mode
Rotate Rotate 2 4
Nibble .
Manioulation Swap, Nibble Rotate 3 14
B
Manip:JtIation Set, Clear, Complement, etc. 17 53
Flag
Manipulation 3 3
Jump 5 18
Branch call 5 9
Return 3 3
Push, P
Others ush, Fop 4 &
Software Interrupt, No Operation 2 2
Total 129 types 412 instructions
Table 1. Instruction Set
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1.1

EXPLANATION OF SYMBOLS
In the following explanation of instructions and addressing modes, symbols shown below and next page
are used.
Symbol Explanation Symbol Explanation
A Aregister (8-bitaccumulator) n 4-bit or 8-bitimmediate data
\ W register mn 16-bit immediate data
B B register d Signed 5-bit or 8-bit displacement
C Cregister (=16~ +15/-128~ +127)
D D register b Bit number (0~7)
E E register X,y 8-bit direct address (0000~00FF)
H H register (XX) Contents of the memory address specified by
L L register effective address XX
WA WA register pair  (16-bit accumulator) (XX +1,XX) |Contents of memory in 2 consecutive bytes
BC BC register pair starting from the address specified by XX
DE DE register pair b Content of bit that is specified by b
HL HL register pair « Transfer
PC Program Counter < Exchange
SP Stack Pointer + Add
PSW Program Status Word - Subtract
RBS Register Bank Selector X Multiply
JF Jump Status Flag - Divide
ZF Zero Flag AN Logical AND of the corresponding bits
CF Carry Flag (1-bit accumulator) \V/ Logical OR of the corresponding bits
HF Half Carry Flag Ve Logical exclusive OR of the corresponding
CF Inversion of Carry Flag Contents null bits
IMF Interrupt Master Enable Flag $ No operation
r,g Register (See Table ®) Header address of instruction (the contents
Ir, gg Register pair (See Table ®) of the program counter, the instructionin
PP Register pair (See Table ©) (sre) which is now under execution, becomes $ + 2)
(dst) Source memory
Destination memory

Object code | Register Object code | Register pair Object code | Register pair

000 A 00 WA 0 DE

001 W 01 BC 1 HL

010 C 10 DE

011 B 11 HL

100 E

101 D

110 L

111 H

Table ® Table ® Table ©
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Flag Setting Condition

* | The data specified by the operation is set.

Z | Zero detection information is set.

® Transfer When the source datais 00y, “1” is set. When other than 00, “0” is set.

® Exchange When the contents of the g register or (src) before exchange are 00y,
than 00y, “0” is set.

® Operation  When the result of arithmetic/logical operations is 00y (8-bit operation) or 0000y (16-bit
operation), “1” is set. When anything else, “0” is set. However, when the upper 8 bits of the

"

is set. When other

product during multiplication, or the remainder during division, is 00y, “1” is set. When other
than 00y, “0” is set.

® Shiftand When the contents of the register after shift/rotation are 004, “1” is set.

Rotation When other than 004, “0” is set.
® Other Indicates that the data whichis setin ZF is also set into JF.
C | Carryinformation s set.

® Addition The carry from the most significant bit is set .

® Subtraction The borrow to the most significant bit is set.

® Division When the divisor is 00y, or when the quotient is 100y or higher, “1" is set.
When anything else, “0” is set.

® Other Indicates that the data whichissetin CFis also setinto JF.

(@l

The inverted value of the data to be set into CF is set.

H | Half carry information is set.
® Addition The carry from bit 3 is set.
® Subtraction The borrow to bit 3 is set.

S|

The inverted value of the data to be set into JF is set.

”1 ”

1 | Always is set.

0 [Always “0” isset.

U | Undefined datais set.

- | Flagis not affected, the data before the instruction execution is held.
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1.2 MNEMONIC
The TLCS-870’s rules for instruction mnemonics are as follows:
A mnemonic usually consists of an
opcode and some operands (in Example Mnemonic
addition, there are also instructions RET opcode
without operands). At least one
space is left open after the opcode ROLC A opcode operand
and there the operand is placed. —
destination source
If there are two or more operands, APD  A/B opcode | |operand | | operand
the operands are delimited by o AB opcode | [Tstsource Ind source
commas. If there are two operands, d operan , | operand
a source operand and a destination
operand: always place the MCMP (HL,2CH | opcode operand._ |, opemace
destination operand first. If there p— operand ————
are multiple source operands, place &' (b3 opcode ||; address ;i __bit 1
the data that is to be operated on LR D). A y p——— operand ————
first. Note that the MCMP (HD. opeode [|i_address j-i__.bit
instruction is an exception, and the ————-.2nd operand ——
third operand A (accumulator) will P CF.(HL.5 | opcode || 1stoperand| || address 1.[ _ bit 1
be omitted.
If bit specifications are contained in
an operand, delimit the address
specification and the bit specification
with periods.
Mnemonic Operation Mnemonic Operation
ADD Add NOP No Operation
ADDC Add with Carry OR Logical OR
AND Logical AND POP Pop up
CALL Call PUSH Push down
CALLP Page Call RET Return from subroutine
CALLV Vector Call RETI Return from maskable Interrupt service routine
CLR Clear Byte/Bit RETN Return from Non-maskable Interrupt service routine
CMP Compare ROLC Rotate Left through Carry flag
CPL 1's Complement ROLD Rotate Left Digit
DAA Decimal Adjust for Addition RORC Rotate Right through Carry flag
DAS Decimal Adjust for Subtraction RORD Rotate Right Digit
DEC Decrement SET Set Bit
DI* Disable Maskable Interrupt SHLC Logical Shift Left with Carry flag
DIV Divide SHRC Logical Shift Right with Carry flag
EI* Enable Interrupt SUB Subtract
INC Increment SUBB Subtract with Borrow
J* optimized Jump SWAP Swap nibbles
JP Absolute Jump SWI Software Interrupt
JR Relative Jump TEST* Test Bit
JRS Short Relative Jump XCH Exchange Word/Byte
LD Load Word/Byte/Bit XOR Logical Exclusive OR
LDW Load Word
MCMP Masked Compare
MUL Multiply

Note:

*, Assembler expansion machine instruction

Table 3. Mnemonic List
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1.3 OBJECT CODE FORMAT
The TLCS-870 Series has 1-byte opcode instructions and 2-byte opcode instructions.

(1) Code format of 1-byte opcode instructions:

The opcode is placed in the first byte Example 1st byte 2ndbyte  3rd byte 4th byte
and the operands are placed in the
second and subsequent bytes. Lo AB
If the operand is 2-byte data, the LD An | opcode | n |
lower byte.ls placed first and the LD WA, mn[ opcode | n [ m ]
upper byte is placed second. When
there are two operands (the source LD Gn [ opode | x | n |
and the destination), and if the source LDW (Xhmn [ opcode [ x | n | m
is immedi itis pl fter th
3 . ed .ate data, t.sp aced aftert .e D (0.4 [ opcode | 7 | - |
destination, and if the source is
address information, it is placed Notes: n,m; immediatedata
before the destination. X ; destination memory address
y , source memory address
(2) Code format of 2-byte opcode instructions:

The first opcode is placed in the first Example 1st byte 2ndbyte  3rdbyte  4thbyte
bytg .followed .by the operands ) gegister prefix
specified by the first opcode, then the 5 C 1 -
second opcode and the operands ‘P * [ st opcode [2nd opcode |
specified by the second opcode are ADD B.n | 1st opcode [2nd opcode|  n
placef:{. . . @ Source memory prefix
The first opcode is used for specifying b B (L [Tst opcode Jond 5]
the addressing mode, and it is also +(HL) P fic opcoce
called the prefix code. The prefixes LD B.(x) | 1st opcode | X |2nd opcode |
consist of the register prefix which |p B, (HL+d) [ 1st opcode | d [2nd opcode |
specifies register, and the source or
pecities reg : . LD (HL+d),n[f1stopcode [ d  [2ndopcode| n
destination memory prefix which
specifies the source or the destination @ Distination memory prefix
memory address. LD (HL,B  [1stopcode [2nd opcode]

LD (x),B [ 1st opcode | x [2nd opcode |

LD  (HL+d),B [ 1st opcode | d |2nd opcode |

LD  (HL+d),n [ 1stopcode | d [2nd opcode | n

Notes: n ; immediate data
X ,; source ordestination memory address
d ; displacement

4-5



TOSHIBA

TLCS-870

1.4 ADDRESSING MODES
There are 20 types of addressing modes (effective address specification methods) in the TLCS-870 Series.
Note that multiple addressing modes may be combined depending on the instruction.

(1) Register-Indirect

0

Register-Indirect (HL) or (DE)

Effective address is specified by the contents of the register pair (HL or DE) in the current
register bank.

Example: LD A, (HL) m
The contents (5Fy) of the
memory address specified by

HL _, 0123, s | 5F |A the HL register pair contents
' (0123y) are loaded into the

accumulator.

N

Register-Indirect with Auto-post-increment (HL +)

Effective address is specified by the contents of the HL register pair. After transfer, the HL

register pair is automatically incremented by one. Note that there is no flag change due to

increment of the HL register pair. Consequently, this is convenient for arithmetic and logical

operations on multiple digits.

Note: Do not give the address of the H or L register in the current register bank to the
effective address. For example, if the current bank is bank 0, do not make the HL
contents 0046 or 0047y in this addressing mode.

Example: LD A, (HL+) memory The contents (75H) of the

(1 memory address (0123R)

specified by the HL register
pair contents are loaded into

HL (Before execution) 01 23 —> 01234 75 ——>| 75 |A the accumulator. After that,
1

the HL register pair are
incremented to become

\U,+

HL (After execution) 01 24 L~ 01244.

®

Example: LD A, (- HL)

Register-Indirect with Auto-pre-decrement (-HL)

First, the HL register pair is automatically decremented by one. Effective address is specified
by the contents of the decremented HL register pair.

Note that there is no flag change due to decrement of the HL register pair. A software LIFO
(Last-In First-Out) can be formed by combination with the addressing mode in @ above.

memory The HL register pair is

decremented, and become
0122H4. The contents (9By) of

specified by the contents of

Y -1

HL(Beforeexecution)m j 0122y 98 ——>| 9B | A the memory address (0122p)

HL (After execution) | 01 22

the decremented HL register
L~ pair are loaded into the
accumulator.

(2) Indexed

®

8-bit displacement Offset Indexed (HL + d)

Effective address is obtained by adding the sign-extended 8-bit displacement “d” (see table
below) following the first opcode to the contents of the HL register pair. The contents of the
HL register pair are not changed.
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Displacement “d” Sign-extended value Object code
d
00~7Fy 0000~007Fy (0~ +127)
Y Y Y
80~FFy FF80~FFFF,, (-128~-1) 1stopcode  Operand  2nd opcode
Example 1: LD A, (HL+ 12H)
memory
The contents (C4y) of the
memory address (0135y)
E4 specified by the value
12 obtained by adding the value
o > A A (0012y), which is the sign-
HL sign- ~ [~ extended displacement
extended
+) 00 12 (12H), to the contents of the
01 35 — > 01354 ca __,| ca |A HL register pair are loaded
into the accumulator.
TN
Example2: LD A, (HL + OD6H)
or memory
LD A, (HL-42)
The contents (274) of the
E4 memory address (00F9y)
D6 specified by the value
obtained by adding the
HL 01 23 sign- = -~ value (FFD6y), which is the
+> FE D gxtended | sign-extended displacement
1 00F9, P | - |A (D6R), 'Fo the cgntents of the
HL register pair (0123y) are
L~ loaded into the accumulator.

Register-Indexed (HL + C)

Effective address is obtained by adding
the value (see table at right), which is the

sign-extended C register contents, to the
HL register pair contents. Note that the
contents of the HL register pair and the C
register are not changed.
addressing mode can be used only in
specifications of source memory address.

Example: LD

HL

sign-
extended

c|Fs | . Y

C Register

Sign-extended value

) 00~7FH
This

0000~007Fy (0~ +127)

80~FFH

FF8O~FFFF (- 128~ -1)

A, (HL+ Q)

01 memory

N

FF F5

1

36

—orre

The contents (36y) of the
memory address (0118y)
specified by the value
obtained by adding the
value (FFF5y), which is the
sign-extended C register
contents (F5y), to the
contents (0123y) of the HL
register pair are loaded
into the accumulator.
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@ Register-Offset Relative Indexed (PC + A)

Effective address is obtained by adding
the sign-extended accumulator contents

(see table at right) to the current

Accumulator

Sign-extended value

contents (header address of execution

) - 00~7Fy 0000~007F; (0~ +127)
instruction +2) of the program counter.
This addressing mode can be used only in 80~FFy FF80~FFFFy (-128~-1)
specifications of source memory address.
By using this addressing mode, code
conversions such as BCD code to 7-
segment code, table look-up, table
search and n-ways multiple direction
branching processing can be easily
programmed.
Example 1: LD A, (PC+A)
memory
s The contents (D8y) of the
C5364 E1 memory address (C53Fy)
PC s 38 obtained by add-ing the
. value (0007y), which is the
sign- ac a sign-extended contents of
A (Before L:’de% 0 07 the accumulator (074), to the
current contents of the PC
U ¢ 3F —>C53Fy D8 (C538p) are loaded into the
accumulator.
A (After IE N
execution)
Memory contents (D04By)
Example 2: JP (PC+A) in the 2 consecutive bytes
starting from address
memory C18Ay are loaded into the
PC. This address is obtained
+2 C172y E1 by adding the value
- }f:s(tl:ﬁc:@)n (00164), which is the sign-
PC (Before execution) C1 74 :::le,l?nduelg’c::?:eﬁngs :; ::2
H)
sign- ded A A contents of the PC (C174y).
A EXIENCes 00 16 Program execution jumps
* ) Lower to address DO4By.
C1 8A —>C18Ay 48
18y | Do —|oRRer
L~ DO 4B PC (After execution)
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(3) Direct (x)
Effective address is specified by an 8-bit data “x” in the object code. This addressing allows to
directly address the lowest 256 bytes (0000-00FFy) in memory. This memory space includes the
special function registers and 192 bytes of on-chip RAM.

Example: LD A, (87H) memory Object code

2

A Vo
—>0087 ——|-> A
H I I | Opcode Operand

The contents of the memory
address (0087y) directly
C517y 22 specified by the operand “x”
a7 | [P (B7H)instruction (87n) are loaded into the

accumulator.

))
(«
)
(«

 ~—"

(4) Register rorrr

The register which is specified by the register specification field in the opcode becomes the
operation object.

Example 1: LD A,B Example 2: INC DE
Opcode Opcode
0101 0011 0001 0010
register specification field register specification field
011-B register 10—-DE register pair

Example3: ADD A, C

1st opcode 2nd opcode
1110 1010|0110 0001

register specification field
010—>Cregister

(5) Implied (Inherent)
Information such as register specifications is contained in the opcode.

Example 1: SET CF Example 2: SHLC A Example 3: RET Example 4: NOP
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(6) Immediate normn
The immediate data (constants) in the object code becomes the operation object. Note that when
the data is 16-bit immediate data, it is stored in memory in ascending order from the lower 8 bits to
the upper 8 bits.

Example 1: LD A, 53H

memory
Object code
€000y 30 L n %J
Y h'd
C001TH 53 __|') 53 | A Opcode Operand
N
Example 2: LD WA, 1234H memory Object code
V277~
C000y 14 v "
001, 34 Lower Opcode Operand
co02, | 12 JUpeer
12 34
/-\_/ H
w A

Note: Immediate data cannot be enclosed in parentheses “(” and “)” in assembler source
program descriptions. If immediate data is enclosed in parentheses, it will be considered
to be in the direct addressing mode.

(7) Relative
@ 8-bitdisplacement PC-Relative
Effective address is obtained by adding the sign-extended 8-bit displacement “d” following
the opcode (see table below) to the current contents of the program counter (header address
of execution instruction + 2). This addressing mode is only used in the JR instructions.

Displacement “d” Sign-extended value Object code
00~7Fy 0000~007Fy (0~ + 127) d %
' Y -~
80~FFy FF80~FFFFy (- 128~—1) Opcode Operand

Example: JR $+2+35H
or
JR OD578H memory

The program execution jumps to

+2 = D578y, the address specified by the
D341u IR instruction  value obtained by adding the sign-
35 extended displacement (35p) to the

After ; current contents of the PC (D543p).
(execution) b3 43 Jsign- Note: Symbol “$” means the header

extended = =
+> 00 35 ———— address of the current execu-
pc (Before D5 | 78 |—> D578y tion instruction.
executio :
N
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@ 5-bitdisplacement PC-Relative
Effective address is obtained by adding the sign-extended 5-bit displacement “d” in the
opcode to the current contents of the program counter (header address of execution
instruction + 2). This addressing mode is only used in the JRS instructions.

Displacement “d” Sign-extended value Object code
00~0Fy 0000~000F (0~ + 15) 7 6543210
10~1Fy FFFO~FFFFy (-16~-1) | % 3 %
Opcode

Example: JRS T,$+2+14H
or

JRS T, OE859H
memory

If the jump status flag is “1”, a
E859y jump is made to the address

i i E859y specified by the data
s T T obtained by adding the sign-
E8634 |, 94 JRS instruction extended displacement (144)
PC to the current contents of the
(After r> 5 e PC (E865H).
executio :
sign- L N
. > FE Fa extended
1| B i 59
PC (Before execution)

(8) Absolute
Effective address is specified by a 16-bit data “mn” (stored in sequence from the lower 8 bits to the
upper 8 bits) in the object code. This addressing mode is used in JP mn and CALL mn instructions.
These instructions are capable of addressing 64Kbytes of momery.

Example: JP OF1A3H

memory Object code
727727
C075y FE ~—— ——
Lower A3 P Opcode Operand
Upper o instruction

)|
(«
))
(«

A jump is made to address
F1A3y specified by the

: rand.
PC Fl. i A3 |——> F1A3, operand

(Before execution)
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(9) Vector
Effective address is specified by 16-bit data (vector address) that is read out from program memory,
the address of which is the doubled 4-bit data “n” in the opcode that is added to FFCOy. This
addressing mode is only used in the CALLV instruction.

Example: CALLV 9H

memory Object code
N
76543210
D201y c9 CALLV instruction % n %
- Y ~—
- 9 _~ 7~ Opcode
x ) 2 E073y
12 The contents (E073y) in
. ) FF co T T~ the 2 consecutive bytes
Lower .
FF D2 —> FFD2, 73 starting from address
FFD3y, 0 Upper FFDZIH, which |s.the data
Obtained by adding FFCOy
L~ B0 : 73 to the doubled “n” (9y) in
PC (After execution) ' the opcode, are called.

Note: When a label is used in the reference address of the CALLV instruction, there are items
limited by the format of the assembler source program. For more detailed information,
see the “TLCS-870 development system manual”.

(10) Page
Effective address (FFOO-FFFFy) is specified by the value obtained by adding the 8-bit data “n” in the
object code to FFO0L. This addressing mode is only used in the CALLP instruction.

Example: CALLP 23H

?_em\ori Object code %
n
CO5AY FD v ~ —
C05By |- 23 Opcode Operand

FF

)
)
«

Effective address (FF23y),
which has its lower 8 bits as
the operand “n” (23y) and its
upper 8 bits as FFy, is called.

PC

(After execution) L~

(11) DirectBit
@ Register Bit
The register bit, which is specified by the register specification field and the bit specification
field in the opcode, becomes the operation object.

Example: SET A.3 Object code
1110 1000|0100 0011

The content of bit 3 in the register bit specifi-
_ Y Aregister =000 <— Hicati spealt > 011=bit3
accumulatorissetto “1”. 9 $Pe¢fication cation field
N— el g
N
1st opcode 2nd opcode
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@ Register-Indirect Memory Bit

The bit directly specified in the bit specification field in the opcode at the memory address
specified by register-indirect addressing modes (HL), (DE), (HL+) and (- HL) become the

operation object.
Example: SET  (HL).1
@ Indexed Memory Bit

The bit directly specified in the bit specification field in the opcode at the memory address
specified by the index addressing modes (HL +d), (HL + C) and (PC + A) become the operation

object.
Example: SET
@ Direct Memory Bit

(HL+57H).6

The bit directly specified in the bit specification field in the opcode at the memory address
(0000-00FFR) specified by the direct addressing mode (x) become the operation object.

Example: SET  (0058H). 3

(12) Register-Indirect Bit

The bit specified by the contents of the lower 3 bits in the 8-bit register specified by the register
specification field in the opcode at the memory address specified by the contents of the register pair

(HL or DE) become the operation object.

Example: SET (HL). A memory
76543210
T o |A
o 11 |bit4
i |I: [
. Tal Al IAT
HL 01 23 |—> 01234 1I110I?I°E1 0
H [N [
EEERE
R L
/\J/
Object code
[1110 10001000 o010 |
. register register pair
A Register=000 <— spgcification spgcificaecion
field field
— AN - v
1001 1100 1st opcode 2nd opcode

bit specification
100 =bit4

Bit 4, which is specified by
the contents (100g) of the
lower 3 bits of the
accumulator in the contents
(11000110g) at the memory
address specified by the
contents (0123H) of the HL
register pair, is set to “1” to
become 11010110g.)

— 0 =HL register pair
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1.5 DESCRIPTION OF INSTRUCTIONS

(1) DATA TRANSFER, EXCHANGE

OBJECT CODE FLAG ¥

MNEMONIC - o OPERATION —— ¢
Binary decimal JF | ZF CF  HF| =

LD Ar 0101 Orrr 5r  |Aer 1§ Z:i—i—|1

The contents of the register r are loaded into the accumulator. The zero flag is set to “1” if r=00y ;
otherwise it is cleared to “0”. The jump status flag is always set to “1”

LD rA 01011rrr|58+r|r<—A |1§Z§_5_|1

The contents of the accumulator are loaded into the register r. The zero flagis setto “1” if A=00y ;
otherwise it is cleared to “0”.

LD r,g 1110 1ggg E 8+g
0101 1rrr 5 8+r

The contents of the register g are loaded into the register r. The zero flag is set to “1” |f g=00y ;
otherwise it is cleared to “0".

reg ‘ 1

LD rr, gg 1110 10gg E 8+gQ |rregg 1 - - - | 2
L0001 oter | xaser | b b
The contents of the register pair gg are loaded into the register pair rr.

LD SP, gg 1110 10gg | E 8+gg |SP<gg 1i—i—1—13
LA 010 | FAT | b b
The contents of the register pair gg are loaded into the stack pointer (SP).

LD gg, SP 1110 10gg E 8+gg |gg<SP
LA111 1011 ) L2 2 T
The contents of the stack pointer (SP) are loaded into the register pair gg.

LD A, ) 0010 0010 22 A(x)
LW KRXK XXXX.. K e

u

The contents of the memory address (0000-00FFy) directly specified by the “x” in the object code are
loaded into the accumulator. If the data to be transferred into the accumulator is 00y, the zero flag
issetto “1”; otherwise it is cleared to “0”".

LD () 1110 0000 E0  |re®® 1:zi—1—1]4
XXXX XXXX XX : : :
0101 1rrr 5 8+r

u

The contents of the memory address (0000-00FFy) directly specified by the “x” in the object code are
loaded into the reglster r. If the data to be transferred into the register r is 004, the zero flag is set to
"1"; otherwise it is cleared to “0”.

LD A, (HL) 0010 0011 | 23 |A<—(HL) 1izi—i—|z2

The contents of the memory address specified by the contents of the HL register pair are loaded into
the accumulator. If the data to be transferred into the accumulator is 00y, the zero flagissetto “1”.

LD r,(pp) 1110 001p |E 2+pp
0101 1rrr 5 8+r

r<(pp)

The contents of the memory address specified by the contents of register pair pp (HL or DE) are
loaded into the register r. If the data to be transferred into the register r is 00y, the zero flag is set to

"
LD  r,(HL+) 1110 0110 E6 |r<(HL), HL<HL+1
L0101 Arer 8 8T | L

The contents of the memory address specified by the contents of the HL register pair are Ioaded into

the register r. Then, the HL register pair is incremented by one. If the data to be transferred into the

register r is 00y, the zero flag is set to “1”. Note that the H or the L register cannot be specified for

the registerr.

Example : When HL=0123, and the memory contents at address 0123 are 56, after executing the
LD A, (HL +) instruction, the A register will become 56, the HL register pair will become
0124y and the zero flag will be cleared to “0”.
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OBJECT CODE FLAG v

MNEMONIC - Hor OPERATION R — P
Binary decimal JF : ZF CF ‘HF [ =

LD  r,(—HL) 1110 0111 E7 |HL<HL-1, re(HL) 1 Z:i—i-|+4

0101 1rrr 5 8+r

The HL register pair is decremented by one, and the contents of the memory address speclfled by the
new contents of the HL register pair are loaded into the register r. If the data to be transferred into
the register ris 00y, the zero flag isset to “1”.

LD  r,(HL+d) 1110 0100 E4 |reHL+d) 1:z2:i—i—15
dddd dddd dd : : :
0101 1irrr 5 8+r

The contents of the memory address specified by the value obtained by adding the sign- extended 8-
bit data “d” in the object code to the contents of the HL register pair are loaded into the register r. If
the data to be transferred into the register ris 004, the zero flag is set to "1”.

LD r,(HL+C) 1110 0101 Eb r<(HL+C) 1:zZ:i—i—1]%5
0101 1irrr 5 8+r P

The contents of the memory address specified by the value obtained by adding the sign-extended
contents of the C register to the contents of the HL register pair are loaded into the register r. If the
data to be transferred into the register r is 00y, the zero flag issetto “1”.

LD  r,(PC+A) 1110 0001 El  [re®C+A) ‘ 10z - - I 5

0101 1rrr 5 8+r

The contents of the memory address specified by the value obtained by adding the sign-extended
contents of the accumulator to the current contents of the program counter (PC) are loaded into the
register r. If the data to be transferred into register r is 00, the zero flag is set to “1”. This
instruction is suitable for code conversion processing.

LD rr,(x) 1110 0000 EO rre(x+1,x) 1i—i—i—1]%5
XXXX XXXX XX : : :
0001 Olrr |1 4+rr

un

The contents of memory in 2 bytes from the address (0000-00FF,) directly specn‘led by the x" in the

object code are loaded into the register pair rr.

Example: When the memory contents at addresses 0072, and 0073y are 8Ey and 59 respectively,
after executing the LD WA, (72H) instruction, the results will become W =59, and
A= 8EH

LD rr, (pp) 1110 001p | E 2+pp |rr<(pp+1,pp)
0001 Olrr |1 4+rr

The contents of memory in 2 bytes from the address specified by the conten
(HL or DE) are loaded into the register pair rr.

LD  rr,(HL+d) 1110 0100 E4 |rre(HL+d+1,HL+d) 1:i—:—:—|68
dddd dddd dd : : :
0001 O1rr |1 4+rr

The contents of the memory in 2 bytes from the address specified by the value obtamed by adding
the sign-extended 8-bit data “d” in the object code to the contents of the HL register pair are loaded
into the register pair rr.

LD rr, (HL+C) 1110 0101 E5 rr<—(HL+C+1,HL+C)
0001 O1rr |1 4+rr

The contents of the memory address specified by the value obtained by adding the sign- extended
contents of the C register to the contents of the HL register pair are loaded into the register pair rr.

LD  rr,(PC+A) 1110 0001 El  |rr<(PC+A+1,PC+A) 1i—i—i—1]%8
0001 Olrr |1 4+rr P

The contents of the memory in 2 bytes from the address specified by the value obtained by adding

the sign-extended contents of the accumulator to the current contents of the program counter are

loaded into the register pair rr. Thisinstruction is suitable for code conversion processing.

Example: When A =43 and the memory contents at address C058y and C059, are 6A and 184
respectively, after executing the LD HL, (PC+ A) instruction at C013y, the results will
become HL=186A, and JF=1.




TOSHIBA TLCS-870

OBJECT CODE FLAG ¢

MNEMONIC T OPERATION : ¢

Binary decrnl JF ZF :CF HF| &

LD (x),A 0010 1010 2A  |@eA 1i—i—i—1]3
XXXX XXXX XX : : :

The contents of the accumulator are stored in the address (0000-00FFy) directly specn‘led by the “x"
in the object code.

LD (x),r 1111 0000 FO |®er 1i—-i—i—-1]4
XXXX XXXX XX : : :
0101 Orrr

The contents of the register r are stored in the memory address (0000-00FF) directly specnfled by the

x” in the object code.

LD (HL),A 0010 1011 | 2B |HL)<A 1i—i—i—-|2

The contents of the accumulator are stored in the memory address specified by the contents of the
HL register pair.

LD  (pp),r 1111 001p ([ F 2+pp
0101 Orrr br

The contents of the register r are stored in the memory address specified by the contents of the
register pair pp (HL or DE).

LD (HL+),r 1111 0110 F6 (HL)«r, HL<HL+1
0101 Orrr br

The contents of the register r are stored in the memory addresses specified by the contents of the HL
register pair. Then, the HL register pair is incremented by one. Note that the H or L register cannot
be specified for registerr.

LD (—HL),r 1111 0111 F7 |HL<HL-1, (HL)er 1i—i—i—1]4
0101 Orrr 5r : : :

The HL register pair is decremented by one. And the contents of register r are stored in the memory
address specified by the new contents of the HL register pair.

LD  (HL+d),r 1111 0100 F4 |(HL+d)er 1:i—i—:i—15
dddd dddd dd : : :
0101 Orrr br

The contents of the register r are stored in the memory address specified by the value obtamed by
adding the sign-extended 8-bit data “d” in the object code to the contents of the HL register pair.

LD  (),rr 1111 0000 FO |&x+1,x<rr 1i—i—:—15
XXXX XXXX XX : : :
0001 0O0rr 1rr

The contents of the register pair rr are stored, in the sequence lower followed by upper order in the
2 consecutive bytes in memory starting from the address (0000-00FFy) directly specified by the “x” in
the object code.

LD (pp), rr 1111 001p F 2+pp |(pp+1,pp)err 1 - - i—=14
0001 0O0rr 1rr : : :

The contents of the register pair rr are stored, in the sequence lower followed by upper order, in the
2 consecutive bytes in memory starting from the address specified by the contents of the register pair
pp (HL or DE).

LD  (HL+d),rr 1111 0100 F4 |[(HL+d+1,HL+d)<rr 1i—i—:i—1|68
dddd dddd dd : : :
0001 0Orr 1rr

The contents of the register pair rr are stored, in the sequence lower followed by upper order, in the
2 consecutive bytes in memory starting from the address specified by the value obtained by adding
the sign-extended 8-bit data “d” in the object code to the contents of the HL register pair.
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OBJECT CODE FLAG ¢

MNEMONIC o OPERATION . . ¢

Binary decrnl JF : ZF i CF : HF | &

LD (x),(y) 0010 0110 26 |« 1:z2:i—-i—1]5
Yyyy yyyy yy i : :

L XXXX XXXX LAY S ST U OO POSSTUUPRSPVPPIN DUUPRNE SUSUPRE SUSUPR SO SO

The contents of the memory address (0000-00FFy) directly specified by the “y” in the object code are

u

transferred into the memory address dlrectly specified by the “x” in the object code. If the data to be
transferred is 00y, the zero flag is set to “1”

LD (), (pp) 1110 001p |E 2+pp |x)<—(pp) 1:Ui—-i—1]5
0010 0110 26 : : :
XXXX XXXX XX

The contents of the memory address specified by the contents of the register pair pp (HL or DE) are
transferred into the memory address (0000-00FFy) directly specified by the “x” in the object code.

LD (x), (HL+d) 1110 0100 E4 x)—HL+d) 1:0 - = | 7
dddd dddd dd P

0010 0110 26
XXXX XXXX XX

The contents of the memory address specified by the value obtained by adding the sign- extended 8-
bit data “d” in the object code to the contents of the HL register pair are transferred into the

memory address (0000-00FFy) directly specified by the “x” in the object code.

LD  (,(HL+C) | 1110 0101 E5 |@<(HL+C) 1iui—i—|7
0010 0110 26 : : :
XXXX XXXX XX

The contents of the memory address specified by the value obtained by addlng the sign- extended
contents of the C register to the contents of the HL register pair are transferred into the memory
address (0000-000FF,) directly specified by the “x” in the object code.

LD  (x),(PC+A) 1110 0001 E1 |®<PC+A) 1iUui—-i-|7
0010 0110 26 : : :
XXXX XXXX XX

The contents of the memory address specified by the value obtained by adding the sign-extended
contents of the accumulator to the current contents of the program counter are transferred into the

un

memory address (0000-00FF) directly specified by the “x” in the object code.

LD  (HL),(x) 1110 0000 E0 | HL)—x) 1:z2i—i—1]s5
XXXX XXXX XX : : :
0010 0111 27

The contents of the memory address (0000-00FF,) directly specified by “x” in the object code are
transferred into the memory address specified by the contents of the HL register pair. When the
data to be transferred is 00y, the zero flagisset to “1”.

LD  (HL), (pp) 1110 001p | E 2+pp |(HL)<(pp) 1 7z i —i—|a
0010 0111 27 : : :

The contents of the memory address specified by the contents of the register pair pp (HL or DE) are
transferred into the memory address specified by the contents of the HL register pair. When the
data to be transferred is 00y, the zero flag is set to “1”. This LD (HL), (DE) instruction is convenient
for block transfer processing.

LD  (HL),(HL+d) | 1110 0100 E4  |(HL)—HL+d) 1iz2:—:—|68
dddd dddd dd : 5 :
0010 0111 27

The contents of the memory address specified by the value obtained by adding the sign-extended 8-
bit data “d” in the object code to the contents of the HL register pair are transferred into the
memory address specified by the contents of the HL register pair. When the data to be transferred is
00y, the zero flagisset to “1”.
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TOSHIBA TLCS-870

OBJECT CODE FLAG ¢

MNEMONIC T OPERATION g g g ¢
Binary decran JF | ZF : CF : HF | &

LD  (HL),(HL+C)| 1110 0101 E6 |(HL)<HL+C) 1:Z:i—:i—16
..0010 0111 | N OIS B SO SO ST I

The contents of the memory address specified by the value obtained by adding the sign-extended
contents of the C register to the contents of the HL register pair are transferred into the memory
address specified by the contents of the HL register pair. When the data to be transferred is 004, the
zero flagissetto “1”.

LD (HL),(PC+A) | 1110 0001 l E1 I(HL)(—(PC+A) 1izi-i—-1s

0010 0111 27

The contents of the memory address specified by the value obtained by adding the sign-extended
contents of the accumulator to the current contents of the program counter are transferred into the
memory address specified by the contents of the HL register pair. When the data to be transferred is
00y, the zero flagissetto “1".

LD r,n 0011 Orrr 3r r<n 1 — — — | 2
L annn LN e L
The 8-bitimmediate data “n” in the object code is loaded into the registerr.
LD rr, mn 0001 Oirr 1 4+rr (rremn 1 - - -1 3
nnnn nnnn nn : : :
Lmmmm mmmm MM e
The 16-bitimmediate data “mn” in the object code are loaded into the register pair rr.
LD  SP,mn 1111 1010 FA  |SP<mn 1i—-i—i—|s3s
nnnn nnnn nn H H H
L LI B OO URORUUOUURUUURUTUN USSR SUPUE SONURNNE SUPRON SO
The 16-bitimmediate data “mn” in the object code are loaded into the stack pointer.
LD RBS,n 0000 1111 OF RBS<n (0=n=15) :
..0000 nnnn | O :
The 4-bit immediate data “n” in the object code is loaded into the register bank selector. This is
register bank switching instruction.
CLR () 0010 1110 2E (x)<0
L REXX XXXX L A s S OO

un

00y is stored in the memory address (0000-00FFy) directly specified by the “x” in the object code.
Example : After executing CLR (58H) instruction, the memory contents of address 0058y will be
cleared to 00y.

LD (x),n 0010 1100 2C (x)en 1
XXXX XXXX XX
nnnn nnnn nn

The 8-bit immediate data “n” in the object code is stored in the memory address (0000 00FFH)
directly specified by the "x” in the object code. If n=004, the shortened form of the CLR (x)

instruction can also be used.

CLR (HL) 0010 1111 | 2F |(HL)<—0 1i—-i—-i-|z2
00y is stored in the memory address specified by the contents of the HL register pair.

LD  (HL),n 0010 1101 2D |(HL)en 1i—i—i—13
..... nnnn_nnnn__| . nn S S

The 8-bit immediate data “n” in the object code is stored in the memory address specified by the
contents of the HL register pair. If n=00y, the shortened form of the CLR (HL) instruction can also be

used.
LD (DE),n 1111 0010 F2 [(DE)<n 1i—i—i—1|4
0010 1100 2C oo
nnnn nnnn nn

The 8-bit immediate data “n” in the object code is stored in the memory address specified by the
contents of the DE register pair.
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OBJECT CODE FLAG v
MNEMONIC - Ton OPERATION — ¢
Binary dech}I(lal JF ZF CF HF E
LD  (HL+),n 1111 0110 F6 |(HL)en, HL<HL+1 1:i—i—:i—15
0010 1100 2C : : :
nnnn nnnn nn

The 8-bit immediate data “n” in the object code is stored in the memory address specnfled by the
contents of the HL register pair. Then, the HL register pair is incremented by one.

LD (—HL),n 1111 0111 F7 |HL<HL-1, (HL)«n 1:—i—i—1]5
0010 1100 2C : : :
nnnn nnnn nn

The HL register pair is decremented by one, and the 8-bit immediate data in the object code is
stored in the memory address specified by the new contents of the HL register pair.

LD  (HL+d),n 1111 0100 F4 |(HL+d)«en 1i—i—i—16®
dddd dddd dd : :

0010 1100 2C
nnnn nnnn nn

The 8-bit immediate data “n” in the object code is stored in the memory address specified by the
value obtained by adding the sign-extended 8-bit data “d” in the object code to the contents of the
HL register pair.

"

LDW (x),mn 0010 0100 24 (x+1, x)«<mn 1 i—i—=—:i—168
XXXX XXXX XX : : :
nnnn nnnn nn
mmmm mmmm mm

The 16-bit immediate data “mn” in the object code are stored, in the sequence Iower followed by
upper order, in the 2 consecutive bytes in memory starting from the address directly specified by the
“x" in the object code.

Example: When LDW (73H), 1234H is executed, 34y is written into memory address 0073y and 12y

is written into memory address 0074.

LDW (HL), mn 0010 0101 25 |(HL+1,HL)<mn 1i—i—-i—1|5s
nnnn nnnn nn : : :
mmmm mmmm mm

The 16-bit immediate data “mn” in the object code are stored, in the sequence of lower followed by
upper order, in the 2 consecutive bytes in memory starting from the address specified by the
contents of the HL register pair.

XCH r,g 1110 1ggg E 8+g
1010 1rrr A 8+r

The contents of the register r are exchanged for the contents of the register g. When the contents of

the register g are 00y before the exchange, the zero flag is set to “1”. When the contents are other

than 00y, the zero flag is cleared to “0”.

Example: When A=3Cy and B=5Fy, after executing the XCH A, B instruction, the results will
become A=5F,,B=3Cy, ZF=0,and JF=1.

XCH rr,gg 1110 10gg | E 8+gg
0001 00Orr |1 O+rr

The contents of the register pair rr are exchanged for the contents of the register pair gg.
Example: When HL=0123 and DE = 9587}, after executing the XCH HL, DE instruction, the results
will become HL =9587, and DE = 0123,.

XCH r,(x) 1110 0000 EO re(x) 1 Z — — | 5
XXXX XXXX XX : : :
1010 1irrr A 8+r

rregg |1§—§—§—|3

un

The contents of the memory address (000-00FFy) directly specified by the “x” in the object code are
exchanged for the register r. When the data to be transferred into the register r is 00y, the zero flag
issetto “1”.
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OBJECT CODE FLAG ¢

MNEMONIC T OPERATION g g g ¢
Binary decial JF i ZF : CF :HF | &

XCH r,(pp) 1110 001p | E 2+pp |re(pp) 1:2Z:i—:i—]4
010 e | A BT | el b

The contents of the memory address specified by the contents of the register pair pp (HL or DE) are
exchanged for the contents of the register r. When the data to be transferred into the register r is
00y, the zero flagissetto "1”.

XCH r,(HL+) 1110 0110 E6
1010 1rrr A 8+r

The contents of the memory address specified by the contents of the HL register pair are exchanged
for the contents of the register r. Then, the HL register pair is incremented by one. When the data to
be transferred into the register r is 00y, the zero flag is set to “1”. Note that the H or L register
cannot be specified for registerr.

XCH r,(—HL) 1110 0111 E7
1010 1rrr A 8+r

The HL register pair is decremented by one, and the contents of the memory address specified by
that value are exchanged for the register r. When the data to be transferred into the register r is
00y, the zero flagissetto “1".

XCH r,(HL+d) 1110 0100 E4 reHL+d)
dddd dddd dd
1010 1rrr A 8+r

The contents of the memory address specified by the value obtained by adding the sign- extended 8-
bit data “d” in the object code to the contents of the HL register pair are exchanged for the contents
of the register r. When the data to be transferred into the register r is 00y, the zero flag is set to “1”.

XCH r,(HL+C) 1110 0101 Eb roHL+C)
1010 1rrr A 8+r

The contents of the memory address specified by the value obtained by adding the sign-extended
contents of the C register to the contents of the HL register pair are exchanged for the contents of
the register r. When the data to be transferred into the register r is 00y, the zero flag issetto “1”.

XCH r,(PC+A) 1110 0001 E1l ro(PC+A)
1010 1rrr A 8+r

The contents of the memory address specified by the value obtained by adding the sign-extended
contents of the accumulator to the contents of the program counter are exchanged for the contents
of the register r. When the data to be transferred into the register r is 00y, the zero flag is set to “1”.

ro(HL), HL<HL+1

HL<HL-1, re(HL)

Note: During XCH r, (src) instruction, the contents of the output latch are read in if the I/O port (except the tri-state port)
is accessed as the source memory.
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TOSHIBA TLCS-870
(2) ARITHMETIC & LOGICAL OPERATION
OBJECT CODE FLAG ¢
MNEMONIC T OPERATION — ¢
Binary dec?r}xilal JF : ZF : CF EHF E
CMP A,g 1110 1ggg | E 8+g |A-g Z Z é C:H|2
..0110 o111 | O ORSTOONN S S S -
The contents of the accumulator are compared with the contents of the reglster g. If A<g, then the
carry flagissetto “1”. If A= g, then the carry flag is cleared to “0".
CMP g,A 1110 1ggg | E 8+g [g-A Z:Z:CiH|S3
20110 1111 ] OF e h b L,
The contents of the register g are compared with the contents of the accumulator Ifg >A then the
carry flagissetto “1”. If g= A, then the carry flag is cleared to “0".
CMP WA, gg 1110 10gg |E 8+gg |WA-—gg Z:Z: C:iU|4
20011 0111 ] 3 e S
The contents of the 16-bit accumulator (WA) are compared with the contents of the reglster pair gg.
If WA<gg, then the carry flagisset to “1”. If WA=gg, then the carry flag is cleared to “0".
CMP A, (%) 0111 1111 7F - Z 1z c ‘H | 4
L RXRX XXXX L XK e L e, S
The contents of the accumulator are compared with the contents of the memory address (0000-
00FFy) directly specified by the “x” in the object code.
CMP A, (pp) 1110 001p |E 2+pp |A- (op) ziziC H|S3
UL S Y A L IO SUSSUOPOOOOSSOORNTN NOSPOOS-SOSTOON SRR IOOOOON SO
The contents of the accumulator are compared with the contents of the memory address specnfled by
the contents of the register pair pp (HL or DE).
CMP A, (HL+) 1110 0110 E6 |A- (HL), HL<HL+1 V/ Z:C:H|4
L0111 111 ) T e i
The contents of the accumulator are compared with the contents of the memory address specnfled by
the contents of the HL register pair. Then, the HL register pair is incremented by one.
CMP A, (-HL) 1110 0111 E7 |HL<HL-1, A—(HL) Z Z:CiH|4
L0111 1131 L OSSO SUNNUOOOOOSSSTRNTN SOSPOOS-SOSTOOS SO OOOOOON S
The HL register pair is decremented by one, and the contents of the memory address specnfled by the
new contents of the HL register pair are compared with the contents of the accumulator.
CMP A, (HL+d) 1110 0100 E4 |A-(HL+d Z:Z:CiH|S5
dddd dddd dd : : :
L0111 1131 S OO SUNNUOOOOOSSSTRNON FOSPOOSSOSTOOS SOV OPOOTN S
The contents of the memory address specified by the value obtained by adding the sign- extended 8-
bit data “d” in the object code to the contents of the HL register pair are compared with the
contents of the accumulator.
CMP A, (HL+C) 1110 0101 E5 |A—(HL+C) Z:Z:C: H|S5
L0111 113t L OO OORSTOONN S SO S I
The contents of the memory address specified by the value obtained by addlng the sign-extended
contents of the C register to the contents of the HL register pair are compared with the contents of
the accumulator.
CMP A, (PC+A) 1110 0001 El  |A—(PC+A) Z:Z:C . H|S5
UL S S A L SO OOORSTOONN SO S S I
The contents of the memory address specified by the value obtained by addlng the sign-extended
contents of the accumulator to the contents of the program counter are compared with the contents
of the accumulator.
CMP  (x), (HL) 1110 0000 E0 |®-@HL) Z:7Z:CiH|6
XXXX XXXX XX : : :
20110 0111 ] O oo SUUSSNRUROI NOUPOOS SYOPOOS OO SOROTN NS
The contents of the memory address (0000-00FF,) directly specified by the “x” in the object code are
compared with the contents of the memory address specified by the contents of the HL register pair.
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OBJECT CODE FLAG ¢

MNEMONIC T OPERATION . . ¢
Binary decrnl JFiZF |CF iHF | &

CMP  (pp), (HL) 1110 001p |E 2+pp |(pp—(HL) z; z§ C ;H 5

0110 0111 67

The contents of the memory address specified by the contents of the register pair pp (HL or DE) are
compared with the contents of the memory address specified by the contents of the HL register pair.

CMP (HL+d),(HL) | 1110 0100 E4 |(HL+d)-(HL) Z:Z:C:iH|T
dddd dddd dd Poob
0110 0111 67

The contents of the memory address specified by the value obtained by adding the sign-extended 8-
bit data “d” in the object code to the contents of the HL register pair are compared with the
contents of the memory address specified by the contents of the HL register pair.

CMP (HL+C),(HL)| 1110 0101 E5 (HL+C)—(HL)
0110 0111 67

The contents of the memory address specified by the value obtained by adding the sign-extended
contents of the C register to the contents of the HL register pair are compared with the contents of
the memory address specified by the contents of the HL register pair.

CMP (PC+A),(HL)| 1110 0001 E1 |®PC+A)-HL) Z:Z:CiH|T
0110 0111 67 ool

The contents of the memory address specified by the value obtained by adding the sign-extended
contents of the accumulator to the contents of the program counter are compared with the contents
of the memory address specified by the contents of the HL register pair.

CMP A,n 0111 0111 77 |A-n
nnnn nnnn

'z CiH I 7

........ L AP [N

" "

The contents of the accumulator are compared with the immediate data “n” in the object code. If
A<n, the carry flag is set to “1”. If A=n, it is cleared to "0”. The contents of the accumulator are

not changed.
CMP gn 1110 1ggg | E 8+g |g-n Z:Z: C i H|S3
0111 0111 77 : : :
nnnn nnnn nn

"

The contents of the register g are compared with the immediate data “n” in the object code Ifg<n,
the carry flag is set to “1”. If g=n, it is cleared to “0”. The contents of the register g are not

changed.
CMP gg,mn 1110 10gg |E 8+gg |gg—mn Z:Z:C:U|4
0011 1111 3F : : :
nnnn nnnn nn
mmmm _mmmm mm

The contents of the register pair gg are compared with the 16-bit immediate data “mn” in the object
code. If gg<mn, the carry flagissetto “1". If gg=mn, itis cleared to “0”.

CMP (x),n 1110 0000 EO x)—n Z:i1Z:C: ! H|S5
XXXX XXXX XX : : :
0111 0111 77
nnnn nnnn nn

.............................................................................................................................................................

The contents of the memory address (0000-00FFy) directly specified by the “x” in the object code are

compared with the immediate data “n” in the object code.

CMP  (pp),n 1110 001p E 2+pp [(pp)—n 7 7 C HI| 4
0111 0111 77 : : :
nnnn nnnn nn

The contents of the memory address specified by the contents of the register pair pp (HL or DE) are

compared with the immediate data “n” in the object code.
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OBJECT CODE FLAG v
MNEMONIC - Ton OPERATION : : ¢
Binary dech}I(lal JF ZF i CF HF E
CMP (HL+),n 1110 0110 E6 |(HL)—n, HL<HL+1 Z:Z:C:H|S
0111 0111 77 : : :
nnnn nnnn nn

The contents of the memory address specified by the contents of the HL reglster pair are compared

with the immediate data “n” in the object code. Then, the HL register pair is incremented by one.

CMP (—HL),n 1110 0111 E7 |HL<HL-1, (HL)-n Z:Z:CiH|S
0111 0111 77 : : :
nnnn nnnn nn

The HL register pair is decremented by one, and the contents of the memory address specified by
new contents of the HL register pair are compared with the immediate data “n” in the object code.

CMP (HL+d),n 1110 0100 E4 |HL+d)-n Z:Z: C:iH|G®6
dddd dddd dd : : :

0111 0111 77
nnnn nnnn nn

The contents of the memory address specified by the value obtained by adding the slgn extended 8-
bit data “d” in the object code to the contents of the HL register pair are compared with the

" "

immediate data “n” in the object code.

CMP (HL+C),n 1110 0101 E5 |(HL+C)—n Z:Z:.C:H|®6
0111 0111 77 P
nnnn nnnn nn

The contents of the memory address specified by the value obtained by adding the sign-extended
contents of the C register to the contents of the HL register pair are compared with the immediate

u o

data “n” in the object code.

CMP (PC+A),n 1110 0001 El |[(®PC+A)—n Z:7Z:C:H|6
0111 0111 77 P
nnnn nnnn nn

The contents of the memory address specified by the value obtained by adding the sign-extended
contents of the accumulator to the contents of the program counter are compared with the

" "

immediate data “n” in the object code.

MCMP (x),n 1110 0000 E0 |[®An-A Z:Z:CiH|G®6
XXXX XXXX XX : : :
0010 1111 2F
nnnn nnnn nn

The data that is the logical AND of each bit of the contents of the memory address (0000-00FFy)

directly specified by the “x” in the object code and the immediate data “n” in the object code is

compared with the contents of the accumulator.

If (x) A n = A then the zero flag and the jump status flag are set to “1”; otherwise they are cleared to

"0".

Example: When A =25y, the memory contents at the address 0005, are EDy, after executing the
MCMP (05H), 37H instruction, the results will become ZF = 1 and CF=0.

MCMP (pp),n 1110 001p |[E 2+pp |(ppAn—A Z:Z:CiH|5
0010 1111 2F : : :
nnnn nnnn nn

...................................................................................................................................... L

The data that is the logical AND of each bit of the contents of the memory address specified by the

contents of the register pair pp (HL or DE) and the immediate data “n” in the object code is
compared with the contents of the accumulator.

MCMP (HL+),n 1110 0110 E6 |(HL)An—A, HL<HL+1 Z:!Z:CiH|®6
0010 1111 2F P
nnnn nnnn nn

The data that is the logical AND of each bit of the contents of the memory address specn‘led by the

contents of the HL register pair and the immediate data “n” in the object code is compared with the
contents of the accumulator. Then, the HL register pair is incremented by one.
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MCMP (—HL),n 1110 0111 E7 |HL<HL-1, (HL)An—A Z:%Z:C:H|®6
0010 1111 2F A
Lannnonnnn | D e e L,

The HL register pair are decremented by one, and the data that is the logical AND of each bit of the
contents of the memory address specified by the new contents of the HL register pair and the

" "

immediate data “n” in the object code is compared with the contents of the accumulator.

MCMP (HL+d),n 1110 0100 E4 |HL+dAn-A Z:Z:C: H|"1
dddd dddd dd : : :
0010 1111 2F
nnnn nnnn nn

The data that is the logical AND of each bit of the contents of the memory address specified by the
value obtained by adding the sign-extended 8-bit data “d” in the object code to the contents of the

HL register pair and the immediate data “n” in the object code is compared with the contents of the
accumulator.

MCMP (HL+C),n 1110 0101 E5 |(HL+C)An—A Z:Z:C H|71
0010 1111 2F P T
nnnn nnnn nn

The data that is the logical AND of each bit of the contents of the memory address specn‘led by the
value obtained by adding the sign-extended contents of the C register to the contents of the HL

register pair and the immediate data “n” in the object code is compared with the contents of the
accumulator.

MCMP (PC+A),n 1110 0001 E1l [(PC+A)An-A Z:Z:CiH|T
0010 1111 2F Poob
nnnn nnnn nn

The data that is the logical AND of each bit of the contents of the memory address specified by the
value obtained by adding the sign-extended contents of the accumulator to the contents of the

program counter and the immediate data “n” in the object code is compared with the contents of
the accumulator.

INC r 0110 Orrr | 6r |r<—r+1 CizZi—:i- I 1

The register r is incremented by one. When there is an overflow, both the jump status flag and the

zero flag are setto “1”.

Example: When L= FFy, after executing the INC L instruction, the results will become L=00y, ZF =1,
and JF=1.

INC rr 0001 00rr | 1 rr |rrerr+l Czi- -]z

The register pair rr is incremented by one. An original value of FFFFy will overflow to 0000y. When

there is an overflow, both the jump status flag and the zero flag are set to “1”.

Example: When HL= 1234y, after executing the INC HL instruction, the results will become
HL=12354, ZF=0and JF=0.

INC ® 0010 0000 20
XXXX XXXX .................

The contents of the memory address (0000-00FF,) directly specified by the “x” in the object code are
incremented by one. When there is an overflow in memory contents, both the jump status flag and
the zero flag are setto “1”.

INC (HL) 0010 0001 | 21 |(HL)<—(HL)+1 cizi—i—|a

x)<x)+1

The contents of the memory address specified by the contents of the HL register pair are
incremented by one. When there is an overflow in memroy contents, both the jump status flag and
the zero flag are setto “1”.

INC (DE) 1110 0010 E2
0010 0000 20

The contents of the memory address specified by the contents of the DE register pair are
incremented by one. When there is an overflow in memory contents, both the jump status flag and
the zero flag are setto “1”.

(DE)«<(DE)+1

Note : Increment (INC) and Decrement (DEC) are read-modify-write instructions.
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INC (HL+) 1110 0110 E6 |(HL) <« (HL)+1, HL<HL+1 cizi—i—|5
..0010 0000 | .. 20 b L

The contents of the memory address specified by the contents of the HL register pair are
incremented by one. Then, the HL register pair is incremented by one. When there is an overflow in
memory contents, both the jump status flag and the zero flag are set to “1”.

INC (-HL) 1110 0111 E7 HL<HL-1, (HL) «(HL)+1
0010 0000 20

The HL register pair is decremented by one, and the contents of the memory address specified by the
new contents of the HL register pair are incremented by one. When there is an overflow in memory
contents, both the jump status flag and the zero flag are set to “1”.

INC (HL+d) 1110 0100 E4 |HL+d)«—HL+d)+1 C:
dddd dddd dd :
0010 0000 20

The contents of the memory address specified by the value obtained by adding the sign-extended 8-
bit data “d” in the object code to the contents of the HL register pair are incremented by one. When
there is an overflow in memory contents, both the jump status flag and the zero flag are set to “1”.

INC HL+C) 1110 0101 E5 (HL+C) <« HL+C)+1
0010 0000 20

The contents of the memory address specified by the value obtained by adding the sign-extended
contents of the C register to the contents of the HL register are incremented by one. When there is
an overflow in memory contents, both the jump status flag and the zero flag are set to “1”.

INC (PC+A) 1110 0001 El (PC+A) < (PC+A)+1
0010 0000 20

The contents of the memory address specified by the value obtained by adding the sign-extended
contents of the accumulator to the contents of the program counter are incremented by one. When
there is an overflow in memory contents, both the jump status flag and the zero flag are set to “1”.

DEC r
The contents of the register r are decremented by one. When there is an underflow, the jump status
flagissetto "1".
Example: When L =00y, after executing the DEC L instruction, the results will become L=FFy, ZF=0

and JF=1.

DEC 0001 10rr |1 8#pr |rrerr—1
The contents of the register pair rr are decremented by one. An original value of 0000y will
underflow to FFFFy. When there is an underflow, the jump status flag is set to “1”.
Example: When HL=8765y, after executing the DEC HL instruction, the results will become

HL=8764,, ZF =1 and JF=0.

DEC (¥ 0010 1000 28 |®e<mx-1 cizi—-i—|s5
LKXXX XXXX L XK e b RSOOSR IO
The contents of the memory address (0000-00FF) directly specified by the “x” in the object code are
decremented by one. When there is an underflow in memory contents, the jump status flag is set to
g

DEC (HL) 0010 1001 | 29 |HL)—HL)-1 cizi—-i-|4
The contents of the memory address specified by the contents of the HL register pair are
decremented by one. When there is an underflow in memory contents, the jump status flag is set to
g

(DE)—(DE)-1 CizZi—i—|4

0010 1000

DEC (DE) 1110 0010 | E2

The contents of the memory address specified by the contents of the DE register pair are
decremented by one. When there is an underflow in memory contents, the jump status flag is set to

nyn
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DEC (HL+) 1110 0110 E6 |(HL) < (HL)-1, HL<HL+1 c:iz:i—i—|5
...0010 1000 | : 28 L b b L

The contents of the memory address specified by the contents of the HL register pair are
decremented by one. Then, the HL register pair is incremented by one. When there is an underflow
in memory contents, the jump status flag issetto “1”.

DEC (-HL) 1110 0111 E7 HL<HL-1,(HL) « (HL)-1
0010 1000

The HL register pair is decremented by one, and the contents of the memory address specified by the
new contents of the HL register pair are decremented by one. When there is an underflow in
memory contents, the jump status flag isset to “1”.

DEC (HL+d) 1110 0100 E4 |HL+d)<HL+d) -1 cizi—:i—|6s
dddd dddd dd : : :
0010 1000 28

The contents of the memory address specified by the value obtained by adding the sign- extended 8-
bit data “d” in the object code to the contents of the HL register pair are decremented by one.

”

When there is an underflow in memory contents, the jump status flag is set to “1”.

DEC (HL+C) 1110 0101 E6 |(HL+C) <« HL+C)-1 C:zZi—:i—1]68
0010 1000 28 Lo

The contents of the memory address specified by the value obtained by addlng the sign- extended
contents of the C register to the contents of the HL register pair are decremented by one. When
there is an underflow in memory contents, the jump status flag is set to “1”.

DEC (PC+A) 1110 0001 El  [(PC+A) < (@PC+A)-1 ‘ cizi-i- I 6

0010 1000

The contents of the memory address specified by the value obtained by adding the sign-extended
contents of the accumulator to the contents of the program counter are decremented by one. When
there is an underflow in memory contents, the jump status flag is set to “1”.

ADD A,g 1110 1ggg E 8+g |A<A+g
0110 0001 61

The contents of the register g are added to the contents of the accumulator, and the result is entered

into the accumulator.

Example: When A=3Ey and B=49,, after executing the ADD A, B instruction, the results will
become A=874,B=49y,JF=CF=0,ZF=0,and HF = 1.

ADD g, A 1110 1ggg E 8+g |ge<g+A
0110 1001 69

The contents of the accumulator are added to the contents of the register g
entered into the register g.

ADD WA, gg 1110 10gg |E 8+gg WA<WA+gg CizZ CiU| 4
0011 0001 oo

The contents of the register pair gg are added to the contents of the 16-bit accumulator and the

result is entered into the 16-bit accumulator. If there is a carry-out from bit 15, the carry flag is set to

"1"; otherwise it is cleared to “0”.

Example: When WA = D546y, BC=9371y, after executing the ADD WA, BC instruction, the results
will become WA =68B7,,BC=9371y, JF=CF=1,and ZF=0.

ADD A, (x) 0111 1001 79 |AcA+® C ZiCiH| 4
XXXX XXXX XX : : :

The contents of the memory address (0000-00FF,) directly specified by the “x” in the object code are
added to the contents of the accumulator, and the result is entered into the accumulator.

ADD A, (pp) 1110 001p |(E 2+pp |A<A+(pp) C:iZ:C:iH|S3
0111 1001 79 P

The contents of the memory address specified by the contents of the register pair pp (HL or DE) are
added to the contents of the accumulator, and the result is entered into the accumulator.
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ADD A, (HL+) 1110 0110 E6 |A<A+(HL), HL<HL+1 C:Z: c ‘H | 4
L0111 1001 ] L OO STINN SO b, S

The contents of the memory address specified by the contents of the HL reglster pair are added to
the contents of the accumulator, and the result is entered into the accumulator. Then, the HL
register pair is incremented by one.

E7 ‘HL(—HL—I, A<A+(HL) cCiz . CiH|4

ADD A, (-HL) 1110 0111
0111 1001

The HL register pair is decremented by one. Then, the contents of the memory address specified by
the new contents of the HL register pair are added to the contents of the accumulator, and the result
is entered into the accumulator.

ADD A, (HL+d) 1110 0100 E4 |A<A+(HL+d) CizZ:iC:iH|S5
dddd dddd dd S
0111 1001 79

The contents of the memory address specified by the value obtained by adding the sign-extended 8-
bit data “d” in the object code to the contents of the HL register pair are added to the contents of
the accumulator. The result is entered into the accumulator.

ADD A,(HL+C) 1110 0101 E5 A<A+HL+C)
0111 1001

The contents of the memory address specified by the value obtained by adding the sign-extended
contents of the C register to the contents of the HL register pair are added to the contents of the
accumulator. The resultis entered into the accumulator.

ADD A, (PC+A) 1110 0001 El |A<A+(PC+A) C:iZ:iC:H|S5
0111 1001 ................. : : :

The contents of the memory address specified by the value obtained by adding the sign-extended
contents of the accumulator to the contents of the program counter are added to the contents of
the accumulator. The result is entered into the accumulator.

ADD (x),(HL) 1110 0000 E0 |®<«®+(HL) cizZiciH|1
XXXX XXXX XX : : :
0110 0001 61

..............................................................................................................................................................

The contents of the memory address specified by the contents of the HL register pair are added to
the contents of the memory address (0000-00FFy) directly specified by the “x” in the object code.

The result is stored into the latter memory address (x).

ADD  (pp), (HL) 1110 001p |E 2+pp |(pp)<«(pp)+(HL) C:izZ:iC:H|®
0110 0001 61 P

The contents of the memory address specified by the contents of the HL register pair are added to
the contents of the memory address specified by the contents of the register pair pp (HL or DE). The
result is stored into the latter memory address.

ADD (HL+d), (HL) | 1110 0100 E4 |(HL+d)<HL+d)+(HL) C:iz:iC:H|S
dddd dddd dd P
0110 0001 61

The contents of the memory address specified by the contents of the HL reglster pair are added to
the contents of the memory address specified by the value obtained by adding the coded and
expanded 8-bit data “d” in the object code to the contents of the HL register pair. The result is
stored into the latter memory address.

ADD (HL+0), (HL)| 1110 0101 | E6 ‘(HL+C)<—(HL+C)+(HL) ciziciH|S

0110 0001 61

The contents of the memory address specified by the contents of the HL register pair are added to
the contents of the memory address specified by the value obtained by adding the sign-extended
contents of the C register to the contents of the HL register pair. The result is stored into the latter
memory address.
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ADD (PC+A), (HL)| 1110 0001 El [(PC+A)—(PC+A)+(HL) C:iZ:iC:H|S
..0110 0001 | ! B L b e

The contents of the memory address specified by the contents of the HL register pair are added to
the contents of the memory address specified by the value obtained by adding the sign-extended
contents of the accumulator to the contents of the program counter. The result is stored into the
latter memory address.

ADD A,n 0111 0001 71  |A<A+n C:iZiCiH|2
nnnn nnnn nn : : :

.............................................................................................................................................................

The immediate data “n” in the object code is added to the contents of the accumulator The result is
entered into the accumulator.

ADD g,n 1110 1ggg | E 8+g |geg+n C:iZ: CiH|S3
0111 0001 71 : : :
nnnn nnnn

uo

The immediate data “n” in the object code is added to the contents of the register g. The result is
entered into the register g.

ADD gg,mn 1110 10gg |E 8+gg |gg<gg+mn C:Z:iC:U]| 4
0011 1001 : : :
nnnn nnnn nn
mmmm mmmm mm

The 16-bit immediate data “mn” in the object code is added to the content
The result is entered into the register pair gg.

ADD (x),n 1110 0000 EO ®)«—(x)+n CiZ: C:iH|®6
XXXX XXXX XX b
0111 0001 71
nnnn nnnn

" "

The immediate data “n” in the object code is added to the contents of the memory address (0000-
00FFy) directly specified by the “x” in the object code. The result is stored into the above memory

address.

ADD (pp),n 1110 001p E 2+pp | (pp)<(pp)+n C Z C H| 5
0111 o001 71 : : :
nnnn nnnn nn

u "

The immediate data “n” in the object code is added to the contents of the memory address specified
by the contents of the register pair pp (HL or DE). The result is stored into the above memory

address.

ADD (HL+),n 1110 0110 E6 |(HL)«(HL)+n, HL<HL+1 CiZ:iC:iH|G®6
0111 0001 71 : : :
nnnn_nnnn nn

.............................................................................................................................. L AP N
u "

The immediate data “n” in the object code is added to the contents of the memory address specified
by the contents of the HL register pair, and the result is stored into the above memory address. Then,
the HL register pair is incremented by one.

ADD (—HL),n 1110 0111 E7 |HL<HL-1, (HL)«<(HL)+n cCizZ:iCc:iH|®6
0111 0001 71 oo
nnnn nnnn nn

...................................................................................................................................... L
" "

The HL register pair is decremented by one. Then, the immediate data “n” in the object code is
added to the contents of the memory address specified by the new contents of the HL register pair.
The result is stored into the above memory address.

ADD (HL+d),n 1110 0100 E4 (HL+d)«<(HL+d)+n C:Z:C:iH|T
dddd dddd dd ; : :

0111 0001 71

nnnn nnnn nn

u "

The immediate data “n” in the object code is added to the contents of the memory address specified
by the value obtained by adding the sign-extended 8-bit data “d” in the object code to the contents
of the HL register pair. The result is stored into the above memory address.
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Binary dech}I(lal JF ZF CF HF E

ADD (HL4C),n 1110 0101 E6 (HL+C)«<HL+C)+n C:Z:C:iH|7
0111 0001 71 I

Lannnonnnn | D e e L,

u "

The immediate data “n” in the object code is added to the contents of the memory address specified
by the value obtained by adding the sigtn-extended contents of the C register to the contents of the
HL register pair. The result is stored into the above memory address.

ADD (PC+A),n 1110 0001 El |(PC+A)—(PC+A)+n ciziciH|7
0111 0001 71 P
nnnn nnnn nn

u "

The immediate data “n” in the object code is added to the contents of the memory address specified
by the value obtained by adding the sign-extended contents of the accumulator to the contents of
the program counter. The result is stored into the above memory address.

ADDC A,g 1110 1ggg | E 8+g |A<A+g+CF CizZiCiH|z2
0110 0000 60 L

The contents of the register g and the carry flag are added to the contents of the accumulator. The

result is entered into the accumulator.

Example: When A=12y, B=34y, CF=1, after executing the ADDC A, B instruction, the results will
become A=47,,B=34 and JF=CF=0.

ADDC g, A 1110 1ggqg E 8+g |g<g+A+CF
0110 1000 68

The contents of the accumulator and the carry flag are added to the contents of the register g
(g# A). Theresultis entered into the register g.

ADDC WA, gg 1110 10gg |E 8+gg [WA<WA+gg+CF
0011 0000 30

The contents of the register pair gg and the carry flag are added to the
accumulator. The resultis entered into the 16-bit accumulator.

ADDC A, (x) 0111 1000 78 |A<A+®+CF C Z:iC:iH|4
XXXX XXXX XX : : :

un

The contents of the memory address (0000-00FF) directly specified by the “x” in the object code and
the content of the carry flag are added to the contents of the accumulator. The result is entered into
the accumulator.

ADDC A, (pp) 1110 001p |[E 2+pp |A<A+@p)+CF C:
0111 1000 78

The contents of the register pair pp (HL or DE) and the content of the carry flag are added to the
contents of the accumulator. The result is entered into the accumulator.

ADDC A, (HL+) 1110 0110 E6 |A<A+(HL)+CF,HL<HL+1 C Z:iC:H|4
0111 1000 78 : : :

The contents of the memory address specified by the contents of the HL register pair and the content
of the carry flag are added to the contents of the accumulator, and the result is entered into the
accumulator. Then, the HL register pair is incremented by one.

ADDC A, (-HL) 1110 0111 E7 ‘HL(—HL—I,A<—A+(HL)+CF ciziciH|4

0111 1000

The HL register pair is decremented by one. Then, the contents of the memory address specified by
the new contents of the HL register pair and the content of the carry flag are added to the contents
of the accumulator. The result is entered into the accumulator.

ADDC A, (HL+d) 1110 0100 E4 |A<A+(HL+d)+CF ciziciH|S5
dddd dddd dd Lo
0111 1000 78

The contents of the memory address specified by the value obtained by adding the sign-extended 8-
bit data “d” in the object code to the contents of the HL register pair and the content of the carry
flag are added to the contents of the accumulator. The result is entered into the accumulator.
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ADDC A, (HL+C) 1110 0101 E6 |A<A+(HL+C)+CF C:Z: c ‘H |5
..0111 1000 | 78 e S S

The contents of the memory address specified by the value obtained by addlng the sign-extended
contents of the C register to the contents of the HL register pair and the content of the carry flag are
added to the contents of the accumulator. The resultis entered into the accumulator.

ADDC A, (PC+A) 1110 0001 El |A<A+(PC+A)+CF CiZ: CiH|S5
0111 1000 P

The contents of the memory address specified by the value obtained by adding the sign-extended
contents of the accumulator to the contents of the program counter and the content of the carry
flag are added to the contents of the accumulator. The result is entered into the accumulator.

ADDC (x), (HL) 1110 0000 E0 |(x)<«(x)+(HL)+CF ciziciH|7
XXXX XXXX XX : : :
0110 0000 60

The contents of the memory address specified by the contents of the HL register pair and the content
of the carry flag are added to the contents of the memory address (0000-00FFy) directly specified by

un

the “x" in the object code. The result is stored into the latter memory address.

ADDC (pp), (HL) 1110 001p (pp)«(pp) + (HL) + CF C:
0110 0000

The contents of the memory address specified by the contents of the HL register pair and the content
of the carry flag are added to the contents of the memory address specified by the contents of the
register pair pp (HL or DE). The result is stored into the latter memory address.

ADDC (HL+d), (HL) | 1110 0100 E4 |(HL+d)«<—(HL+d)+(HL)+CF cCizi CiH|S
dddd dddd dd P
0110 0000 60

The contents of the memory address specified by the contents of the HL register pair and the content
of the carry flag are added to the contents of the memory address specified by the value obtained by
adding the sign-extended 8-bit data “d” in the object code to the contents of the HL register pair.
The result is stored into the latter memory address.

ADDC (HL+C),(HL)| 1110 0101 E5 (HL+C)«~HL+C)+MHL)+CF
0110 0000 60

The contents of the memory address specified by the contents of the HL register pair and the content
of the carry flag are added to the contents of the memory address specified by the value obtained by
adding the sign-extended contents of the C register to the contents of the HL register pair. The
result is stored into the latter memory address.

ADDC (PC+A),(HL)| 1110 0001 El (PC+A)«(PC+A)+HL)+CF
0110 0000 60

The contents of the memory address specified by the contents of the HL register pair and the content
of the carry flag are added to the contents of the memory address specified by the value obtained by
adding the sign-extended contents of the accumulator to the contents of the program counter. The
result is stored into the latter memory address.

ADDC A,n 0111 0000 70 A<A+n+CF
nnnn nnnn nn

E 2+pp
60

..............................................................................................................

uoon

The immediate data “n” in the object code and the content of the carry flag are added to the
contents of the accumulator. The result is entered into the accumulator.

ADDC g,n 1110 1ggg E 8+g |g<g+n+CF 3
0111 0000 70
nnnn nnnn nn

uoon

The immediate data “n” in the object code and the content of the carry flag are added to the
contents of the register g. The result is entered into the register g.
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ADDC gg, mn 1110 10gg |E 8+gQ |gg<gg+mn+CF C:Z:C:U| 4
0011 1000 : : :
nnnn nnnn nn
mmmm mmmm mm

...................................................................................................................................... L

The 16-bit immediate data “mn” in the object code and the content of the carry flag are added to
the contents of the register pair gg. The result is entered into the register pair gg.

ADDC (x),n 1110 0000 EO (x)«(x)+n+CF C:Z:C:H|®6
XXXX XXXX XX : : :
0111 0000 70
nnnn nnnn nn

u o

The immediate data “n” in the object code and the content of the carry flag are added to the
contents of the memory address (0000-00FFy) directly specified by the “x” in the object code. The
result is stored into the above memory address.

ADDC (pp),n 1110 001p E 2+pp | (pp)«<(pp)+n+CF C Z C H| 5
0111 0000 70 : 5
nnnn nnnn nn

uon

The immediate data “n” in the object code and the content of the carry flag are added to the
contents of the memory address specified by the contents of the register pair pp (HL or DE). The
result is stored into the above memory address.

ADDC (HL+),n 1110 0110 E6  |(HL)<(HL)+n+CF, HL<HL+1 cCiziCi:H|S®
0111 0000 70 : : :
nnnn nnnn nn

uoon

The immediate data “n” in the object code and the content of the carry flag are added to the
contents of the memory address specified by the contents of the HL register pair, and the result is
stored into the above memory address. Then, the HL register pair is incremented by one.

ADDC (—HL),n 1110 0111 E7 |HL<HL-1, (HL)<(HL)+n+CF CiZ:iC:iH|®6
0111 0000 70 : : :
nnnn nnnn nn

" "

The HL register pair is decremented by one. Then, the immediate data “n” in the object code and
the content of the carry flag are added to the contents of the memory address specified by the new
contents of the HL register pair. The result is stored into the above memory address.

ADDC (HL+d),n 1110 0100 E4 |(HL+d)<(HL+d)+n+CF cizicCciH|n7
dddd dddd dd S

0111 0000 70

nnnn nnnn nn

............................................................................................................................ L S
uon

The immediate data “n” in the object code and the content of the carry flag are added to the
contents of the memory address specified by the value obtained by adding the sign-extended 8-bit
data “d” to the contents of the HL register pair. The result is stored into the above memory address.

ADDC (HL+C),n 1110 0101 E5 |(HL+C)«<(HL+C)+n+CF ciziciH]|7
0111 0000 70 R
nnnn nnnn nn

uoon

The immediate data “n” in the object code and the content of the carry flag are added to the
contents of the memory address specified by the value obtained by adding the sign-extended
contents of the C register to the contents of the HL register pair. The result is stored into the above

memory address.

ADDC (PC+A),n 1110 0001 E1l  |(PC+A)«<(PC+A)+n+CF CizZ: CiH|7
0111 0000 70 : : :
nnnn nnnn nn

uoon

The immediate data “n” in the object code and the content of the carry flag are added to the
contents of the memory address specified by the value obtained by adding the sign-extended
contents of the accumulator to the contents of the program counter. The result is stored into the
above memory address.
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SUB A,g 1110 1ggg | E 8+g |A<A-—g C:Z:iC:iH|2
..0110 o011 | T OO OTSOSSOOORY NUSOOF SO SOTRNON SO SO

The contents of the register g are subtracted from the contents of the accumulator, and the result is

entered into the accumulator.

Example: When A=25, and B=3Fy, and the SUB A, B instruction is executed, the results are
A=E6y,B=3Fy,CF=1and HF = 1.

SUB g, A 1110 1ggg | E 8+g [geg-A C:iZ:C: H|S
0110 1011 6B : : :

The contents of the accumulator are subtracted form the contents of the register g (g A), and the
result is entered into the register g.

SUB WA, gg 1110 1099 |(E 8+gg |WA<WA-—gg
0011 0011

The contents of the register pair gg are subtracted from the contents of the
the result is entered into the 16-bit accumulator.

SUB A, (x) 0111 1011 7B AeA—(x)
XXXX  XXXX XX

The contents of the memory address (0000-00FFy) directly specified by the “x” in the object code are
subtracted from the contents of the accumulator, and the result is entered into the accumulator.

SUB A, (pp) 1110 001p |E 2+pp |A<A—(pp) o Z xe ‘H| 3
0111 1011 7B : :

The contents of the memory address specified by the contents of the register pair pp (HL or DE) are
subtracted from the contents of the accumulator, and the result is entered into the accumulator.

SUB A, (HL+) 1110 0110 E6 |A<A—(HL), HL<HL+1 C:uz . C ‘H | 4
0111 1011 7B : : :

The contents of the memory address specified by the contents of the HL register pair are subtracted
from the contents of the accumulator, and the result is entered into the accumulator. Then, the HL
register is incremented by one.

SUB A, (-HL) 1110 0111 E7
0111 1011 | 7B |

The HL register pair is decremented by one. Then, the contents of the memory address specified by
the new contents of the HL register pair are subtracted from the contents of the accumulator. The
result is entered into the accumulator.

SUB A, (HL+d) 1110 0100 E4 |A<A—(HL+d) C:iZ:iC:iH|S5
dddd dddd dd Poob
0111 1011 7B

The contents of the memory address specified by the value obtained by adding the sign-extended 8-
bit data “d” in the object code to the contents of the HL register pair are subtracted from the
contents of the accumulator. The result is entered into the accumulator.

SUB A, (HL+C) 1110 0101 E5 |A<A—(HL+C) C:iZ:C:iH|S5
0111 1011 P

The contents of the memory address specified by the value obtained by adding the sign-extended
contents of the C register to the contents of the HL register pair are subtracted from the contents of
the accumulator. The result is entered into the accumulator.

SUB A, (PC+A) 1110 0001 I E1 IA(—A—(PC+A) I cCiz; C.H ‘ 5

HL<HL—1, A—A—(HL) cizic i H|4

................................................................................................................................

0111 1011

The contents of the memory address specified by the value obtained by adding the sign-extended
contents of the accumulator to the contents of the program counter are subtracted from the
contents of the accumulator. The result is entered into the accumulator.

4-32



TOSHIBA TLCS-870

OBJECT CODE FLAG ¢

MNEMONIC - Ton OPERATION R — i

Binary decieI)I{1a1 JF ZF CF HF E

SUB (x),(HL) 1110 0000 EO (x)«(x) — (HL) C:iZ:C:iH|7T
XXXX XXXX XX : : :

0110 0011 | 83 L b

The contents of the memory address specified by the contents of the HL register pair are subtracted
from the contents of the memory address (0000-00FFy) directly specified by the “x” in the object

code. The resultis stored into the latter memory address.

SUB  (pp), (HL) 1110 001p | E 2+p |(pp)(pp)—(HL) ciz ciH|®
0110 0011 63 P

The contents of the memory address specified by the contents of the HL register pair are subtracted
from the contents of the memory address specified by the contents of the register pair pp (HL or DE).
The result is stored into the latter memory address.

SUB (HL+d),(HL) | 1110 0100 E4 |(HL+d)«(HL+d)—(HL) C:iZ:C:iH|S8
dddd dddd dd P
0110 0011 63

The contents of the memory address specified by the contents of the HL register pair are subtracted
from the contents of the memory address specified by the value obtained by adding the sign-
extended 8-bit data "d” in the object code to the contents of the HL register pair. The result is stored
into the latter memory address.

SUB (HL+C),(HL) | 1110 0101 I E5 |(HL+C)<HL+C)—(HL)

' CH
0110 0011 63 :

The contents of the memory address specified by the contents of the HL register pair are subtracted
from the contents of the memory address specified by the value obtained by adding the sign-
extended contents of the C register to the contents of the HL register pair. The result is stored into
the latter memory address.

SUB (PC+A),(HL) | 1110 0001 I E1

i C i H

0110 0011 63

(PC+A)«(PC+A)—(HL) I cCiz

The contents of the memory address specified by the contents of the HL register pair are subtracted
from the contents of the memory address specified by the value obtained by adding the sign-
extended contents of the accumulator to the contents of the program counter. The result is stored
into the latter memory address.

SUB A,n 0111 0011 73 |A<A-n cCizZiciH|2
nnnn nnnn nn : :

u "

The immediate data “n” in the object code is subtracted from the contents of the accumulator, and
the result is entered into the accumulator.

SUB gn 1110 1ggg | E 8+g |geg-n CiZ: CiH|S3
0111 0011 73 S
nnnn_nnnn nn

The immediate data “n” in the object code is subtracted from the contents of the reglster a, and the
result is entered into the register g.

SUB gg,mn 1110 10gg |E 8+gg |gg<gg—mn CizZ:iCiU|4
0011 1011 3B : : :
nnnn nnnn nn
mmmm mmmm mm

The immediate data “mn” in the object code is subtracted from the contents of the reglster pair gg,
and the result is entered into the register pair gg.

SUB (x),n 1110 0000 EO (x)«—(x)—n C:Z: C:iH|®6
XXXX XXXX XX oo
0111 0011 73
nnnn nnnn nn

u "

The immediate data “n” in the object code is subtracted from the contents of the memory address
(0000-00FFy) directly specified by the “x” in the object code. The result is stored into the above
memory address.

4-33



TOSHIBA TLCS-870

OBJECT CODE FLAG ¢
MNEMONIC - Mo OPERATION E——— L
Binary dech}I(lal JF ZF CF HF E
SUB (pp),n 1110 001p |[E 2+pp |(pp)<(pp)—n CiZ:iCiH|S5
0111 0011 73 : : :
..annn_nnnn_ (| L OO T OO TP PP UPSOTOUPTPUPUUTS SOUPU SOSPOOE SOPUTPOE SOUTOUR SOOI

" "

The immediate data “n” in the object code is subtracted from the contents of the memory address
specified by the contents of the register pair pp (HL or DE). The result is stored into the above

memory address.

SUB (HL+),n 1110 0110 E6 (HL)«(HL)—n, HL<HL+1 CiZ:CiH|G®6
0111 0011 73 : : :
nnnn nnnn nn

................................................................................................................................... R
" "

The immediate data “n” in the object code is subtracted from the contents of the memory address
specified by the contents of the HL register pair, and the result is stored into the above memory
address. Then, the HL register pair is incremented by one.

SUB (—HL),n 1110 0111 E7 |HL<HL-1,(HL)«—HL)—n ciz:iCc H|®
0111 0011 73 P
nnnn nnnn nn

........................................................................................................................... e
" "

The HL register pair is decremented by one. Then, the immediate data “n” in the object code is
subtracted from the contents of the memory address specified by the new contents of the HL register
pair. Theresultis stored into the above memory address.

SUB (HL+d),n 1110 0100 E4 |(HL+d)—EHL+d)—n CiZiCciH]|"7
dddd dddd dd : : :

0111 0011 73

nnnn nnnn nn

"

The immediate data “n” in the object code is subtracted from the contents of the memory address
specified by the value obtained by adding the sign-extended 8-bit data “d” in the object code to the
contents of the HL register pair. The result is stored into the above memory address.

SUB (HL+C),n 1110 0101 E5 |(HL+C)<MHL+C)—n cizic i H|7
0111 0011 73 N
nnnn nnnn nn

" "

The immediate data “n” in the object code is subtracted from the contents of the memory address
specified by the value obtained by adding the sign-extended contents of the C register to the
contents of the HL register pair. The result is stored into the above memory address.

SUB (PC+A),n 1110 0001 El  |®PC+A)—(PC+A)—n C
0111 0011 73 :
nnnn nnnn nn

" "

The immediate data “n” in the object code is subtracted from the contents of the memory address
specified by the value obtained by adding the sign-extended contents of the accumulator to the
contents of the program counter. The result is stored into the above memory address.

SUBB A,g 1110 1gg9g | E 8+g |A<A—g—CF C :
0110 0010 | . 62 .

The contents of the register g and the carry flag are subtracted from the contents of the

accumulator. The resultis entered into the accumulator.

Example: When A =87y, B=51y and CF =1, after executing the SUB A, B instruction, the results will
become A=35,,B=51y, CF=0and HF=0.

SUBB g, A 1110 1ggg | E 8+g [g<g—A-CF
0110 1010 6A

The contents of the accumulator and the carry flag are subtracted from the contents of the reglster g
(g# A). Theresult is entered into the register g.

SUBB WA, gg 1110 10gg |E 8+gg WA<WA—-gg—CF
0011 0010

The contents of the register pair gg and the carry flag are subtracted from the contents of the 16-bit
accumulator. The resultis entered into the 16-bit accumulator.

Z:iC i H|2

...............................................................................................................
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MNEMONIC T OPERATION g g g ¢
Binary decial JF i ZF (| CF :HF | &

SUBB A, (x) 0111 1010 7JA  |A<A-(x)-CF C:zZ i C:H| 4
LKXXX XXXX 00 ST BT U SRS OTRRTOTROPRTOTRRRY RUTIOS STV SUSUIE S N

un

The contents of the memory address (0000-00FF) directly specified by the “x” in the object code and
the content of the carry flag are subtracted from the contents of the accumulator. The result is
entered into the accumulator.

SUBB A, (pp) 1110 001p
0111 1010

The contents of the memory address specified by the contents of the register pair pp (HL or DE) and
the content of the carry flag are subtracted from the contents of the accumulator. The result is
entered into the accumulator.

SUBB A, (HL+) 1110 0110 E6
0111 1010 | 7A

The contents of the memory address specified by the contents of the HL register pair and the content
of the carry flag are subtracted from the contents of the accumulator. The result is entered into the
accumulator. Then, the HL register pair is incremented by one.

SUBB A, (—HL) 1110 0111 E7 |HL<HL-1, AcA—_(HL)—CF
0111 1010

The contents of the HL register pair is decremented by one. Then the contents of the memory
address specified by the new contents of the HL register pair and the content of the carry flag are
subtracted from the accumulator. The resultis entered into the accumulator.

SUBB A, (HL+d) 1110 0100 E4 |A<A—(HL+d)—CF ciziciH|S5
dddd dddd dd Lo
0111 1010 7A

The contents of the memory address specified by the value obtained by adding the sign-extended 8-
bit data “d” in the object code to the contents of the HL register pair and the content of the carry
flag are subtracted from the contents of the accumulator. The result is entered into the
accumulator.

SUBB A, (HL+C) 1110 0101 E6 |A<A—(HL+C)-CF C:iZ:iC: H|S5
0111 1010 P

E 2+pp
7A

A<A—(pp)-CF

A<A—-(HL)-CF, HL<HL+1

................................................................................................................................

The contents of the memory address specified by the value obtained by adding the sign-extended
contents of the C register to the contents of the HL register pair and the content of the carry flag are
subtracted from the contents of the accumulator. The resultis entered into the accumulator.

SUBB A, (PC+A) 1110 0001 I E1 |A<A—(PC+A)—CF I ciz!CiH ‘ 5

0111 1010

The contents of the memory address specified by the value obtained by adding the sign-extended
contents of the accumulator to the contents of the program counter and the content of the carry
flag are subtracted from the contents of the accumulator. The result is entered into the
accumulator.

SUBB (x), (HL) 1110 0000 E0 |(x)<«(x)—(HL)—CF ciziciH|T

XXXX  XXXX XX
0110 0010 62

The contents of the memory address specified by the contents of the HL register pair and the content
of the carry flag are subtracted from the contents of the memory address (0000-00FFy) directly

un

specified by the “x” in the object code. The result is stored into the latter memory address.

SUBB (pp), (HL) 1110 001p |E 2+pp | (pp)«<(pp)— (HL)—CF CizZ:iC:H|G®s
0110 0010 62 : : :

The contents of the memory address specified by the contents of the HL register pair and the content
of the carry flag are subtracted from the contents of the memory address specified by the contents of
the register pair pp (HL or DE). The resultis stored into the latter memory address.
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SUBB (HL+d),(HL) | 1110 0100 E4 |HL4+d)«(HL+d)—HL)—CF CiZ:iC:iH]|8
dddd dddd dd A
..0110 0010 | 2 FOO OO OO OOSOPSIUOPTROPPIRY NUSTUNS SOPPNNS SOPRRON SOPPONN WOPOS

The contents of the memory address specified by the HL register pair and the content of the carry
flag are subtracted from the contents of the memory address specified by the value obtained by
adding the sign-extended 8-bit data “d” in the object code to the contents of the HL register pair.
The result is stored into the latter memory address.

SUBB (HL+C), (HL)

1110 0101 E5 (HL+C)«(HL+C)—(HL)-CF
0110 0010 62

The contents of the memory address specified by the contents of the HL register pair and the content
of the carry flag are subtracted from the contents of the memory address specified by the value
obtained by adding the sign-extended contents of the C register to the contents of the HL register
pair. Theresult is stored into the latter memory address.

SUBB (PC+A), (HL)

1110 0001 El (PC+A)«(PC+A)-(HL)-CF
0110 0010 62

The contents of the memory address specified by the contents of the HL register pair and the content
of the carry flag are subtracted from the contents of the memory address specified by the value
obtained by adding the sign-extended contents of the accumulator to the contents of the program
counter. The resultis stored into the latter memory address.

SUBB A,n 0111 0010 72 A<A—_n-CF
..nnnonnnn_ ]| L OO
The immediate data “n” in the object code and the content of the carry flag
contents of the accumulator. The result is entered into the accumulator.
SUBB g,n 1110 1ggg | E 8+g |g<g—n-CF CiZ:iC:iH|S3
0111 0010 72 : : :
sannnnnnn |0 e e
The immediate data “n” in the object code and the content of the carry flag are subtracted from the
contents of the register g. The result is entered into the register g.
SUBB gg, mn 1110 10gg |[E 8+gg |gg<gg—mn—CF CizZiCiU| 4
0011 1010 : : :
nnnn nnnn nn
L O O N R
The 16-bit immediate data “mn” in the object code and the content of the carry flag are subtracted
from the contents of the register pair gg. The result is entered into the register pair gg.
SUBB (x),n 1110 0000 E0 |®<«®-n—CF C:Z:iC:H|®
XXXX XXXX XX : : :
0111 0010 72
nnnn nnnn nn

u "

The immediate data “n” in the object code and the content of the carry flag are subtracted from the
contents of the memory address (0000-00FFy) directly specified by the “x” in the object code. The

result is stored into the above memory address.

SUBB (pp), n

1110 001p (E 2+gg |(pp)<(pp)—n—CF Cc Z Cc HI| 5
0111 0010 72 : : :
nnnn nnnn nn

u "

The immediate data “n” in the object code and the content of the carry flag are subtracted from the
contents of the memory address specified by the contents of the register pair pp (HL or DE). The
result is stored into the above memory address.

SUBB (HL+),n

1110 0110 E6 |(HL)—(HL)—n—CF, HL<HL+1 ciziciH|S8
0111 0010 72 : : :
nnnn nnnn nn

u "

The immediate data “n” in the object code and the content of the carry flag are subtracted from the
contents of the memory address specified by the contents of the HL register pair. The result is stored
into the above memory address. Then, the HL register pair is incremented by one.
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Binary dech}I(lal JF ZF CF HF E

SUBB (—HL),n 1110 0111 E7 |HL<HL-1, (HL)«~(HL)—n—CF C:Z:C:H|G®
0111 0010 72 : : :

LANNN NN oo

" "

The HL register pair is decremented by one. Then the immediate data “n” in the object code and the
content of the carry flag are subtracted from the contents of the memory address specified by the
new contents of the HL register pair. The result is stored into the above memory address.

SUBB (HL+d),n 1110 0100 E4 |MHL+d)—HL+d)—n—CF ciziciH|7
dddd dddd dd : : :

0111 0010 72
nnnn nnnn nn

u "

The immediate data “n” in the object code and the content of the carry flag are subtracted from the
contents of the memory address specified by the value obtained by adding the sign-extended 8-bit
data "d” in the object code to the contents of the HL register pair. The result is stored into the above

memory address.

SUBB (HL+C),n 1110 0101 E5 |(HL+C)«(HL+C)—n—CF CizZ:iCiH|7
0111 0010 72 : : :
nnnn nnnn nn

un

The immediate data “n” in the object code and the content of the carry flag are subtracted from the
contents of the memory address specified by the value obtained by adding the sign-extended
contents of the C register to the contents of the HL register pair. The result is stored into the above

memory address.

SUBB (PC+A),n 1110 0001 El [(PC+A)—~(PC+A)—n—-CF C:iZ:iC:iH|T7
0111 0010 72 oo
nnnn nnnn nn

u "

The immediate data “n” in the object code and the content of the carry flag are subtracted from the
contents of the memory address specified by the value obtained by adding the sign-extended
contents of the accumulator to the contents of the program counter. The result is stored into the
above memory address.

AND A,g 1110 1ggg | E 8+g
0110 0100 64

The data that is the logical AND of each bit of the contents of the accumulator and the contents of

the register g is derived. The result is entered into the accumulator.

Example: When A=D5y and H=B3y, after executing the AND A, H instruction, the results will
become A=91y,, H=B3y and ZF=0.

AND g, A 1110 1g9gg | E 8+g |g<gNA
0110 1100 6C

A<ANg z§z§—§—

..............................................................................................................

The data that is the logical AND of each bit of the contents of the register g
of the accumulator is derived. The results are entered into the register g.

AND WA, gg 1110 10g9g |[E 8+gg |WA<WAAgg
0011 0100 34

The data that is the logical AND of each bit of the contents of the 16-bit accumulator and the
contents of the register pair gg is derived. The result is entered into the 16-bit accumulator.

AND A, (®) 0111 1100 7C IA(—A/\(x)

XXXX XXXX XX

The data that is the logical AND of each bit of the contents of the memory address (0000-00FFy)

directly specified by the “x” in the object code and the contents of the accumulator is derived. The
result is entered into the accumulator.

AND A, (pp) 1110 001p |E 2+pp|A<—A/\(pp) Z iz — -

0111 1100 7C

The data that is the logical AND of each bit of the contents of the accumulator and the contents of
the memory address specified by the contents of the register pair pp (HL or DE) is derived. The result
is entered into the accumulator.
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AND A, (HL+) 1110 0110 E6 |A<AA@MHL), HL<HL+1 Z7Zi— - | 4
0111 1100 | L SO OSTORIORY NUSUIOS SO SOTRNON SO SO

The data that is the logical AND of each bit of the contents of the accumulator and the contents of
the memory address specified by the contents of the HL register pair is derived. The result is entered
into the accumulator. Then, the HL register pair is incremented by one.

AND A, (-HL) 1110 0111 E7 HL<HL-1, A«AA(HL)
0111 1100

The HL register pair is decremented by one. Then the data that is the logical AND of each bit of the
contents of the memory address specified by the new contents of the HL register pair and the
contents of the accumulator is derived. The result is entered into the accumulator.

AND A, (HL+d) 1110 0100 E4 |A<AAHL+d) Zz:zi—i—1|s5
dddd dddd dd Do
0111 1100 7C

The data that is the logical AND of each bit of the contents of the accumulator and the contents of
the memory address specified by the value obtained by adding the sign-extended 8-bit data d in the
object code to the contents of the HL register pair is derived. The result is entered into the
accumulator.

AND A, (HL+C) 1110 0101
0111 1100

The data that is the logical AND of each bit of the contents of the accumulator and the contents of
the memory address specified by the value obtained by adding the sign-extended contents of the C
register to the contents of the HL register pair is derived. The result is entered into the accumulator.

AND A, (PC+A) 1110 0001
0111 1100

The data that is the logical AND of each bit of the contents of the accumulator and the contents of
the memory address specified by the value obtained by adding the sign-extended contents of the
accumulator to the contents of the program counter is derived. The result is entered into the
accumulator.

AND  (x), (HL) 1110 0000 E0 |®<&®AMHL) Z:izZi—i—-1|7
XXXX XXXX XX : : :
0110 0100 64

The data that is the logical AND of each bit of the contents of the memory address specn‘led by the
contents of the HL register pair and the contents of the memory address (0000-00FFy) directly

un

specified by the “x” in the object code is derived. The result is stored into the latter memory address.

AND  (pp), (HL) 1110 001p |E 2+pp | (pp)—pp)AGHL) 7z z:i—i—|68
0110 0100 64 : : :

The data that is the logical AND of each bit of the contents of the memory address specn‘led by the
contents of the HL register pair and the contents of the memory address specified by the contents of
the register pair pp (HL or DE) is derived. The resultisstored into the latter memory address.

AND (HL+d),(HL) | 1110 0100 E4 |(HL+d)<MHL+dAMHL) Z:izi—i—1|38
dddd dddd dd Poob
0110 0100 64

The data that is the logical AND of each bit of the contents of the memory address specn‘led by the
contents of the HL register pair and the contents of the memory address specified by the value
obtained by adding the sign-extended 8-bit data “d” in the object code to the contents of the HL
register pair is derived. The result is stored into the latter memory address.

AND (HL+0),(HL) | 1110 0101 I E5 |(HL+C)—(HL+CAGHL) Z z i—i-|s8

0110 0100 64

The data that is the logical AND of each bit of the contents of the memory address specn‘led by the
contents of the HL register pair and the contents of the memory address specified by the value
obtained by adding the sign-extended contents of the C register to the contents of the HL register
pairis derived. The result is stored into the latter memory address.
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AND (PC+A),(HL) | 1110 0001 E1l | (®PC+A)—PC+AAMHL) Z:Z:i—:i—|8
..0110 0100 | . T OSSO TSOSSOOTRY NUSVIOS SUU-SOTRNUN SO SO

The data that is the logical AND of each bit of the contents of the memory address speclfled by the
contents of the HL register pair and the contents of the memory address specified by the value
obtained by adding the sign-extended contents of the accumulator to the contents of the program
counter is derived. The resultis stored into the latter memory address.

AND A,n 0111 0100 74  |A<AAn Z:iZ:i—i—1|2
nnnn nnnn nn : : :

The data that is the logical AND of each bit of the immediate data “n” in the object code and the
contents of the accumulator is derived. The result is entered into the accumulator.

AND gn 1110 1ggg | E 8+g |g<gAn Z:Z:i—i—|3
0111 0100 74 Poob
nnnn_nnnn nn

The data that is the logical AND of each bit of the immediate data “n” in the object code and the
contents of the register g is derived. The result is entered into the register g.

AND gg, mn 1110 10gg |E 8+gQ |gg<gg/\mn Z:iZi—i—14
0011 1100 : : :
nnnn nnnn nn
mmmm mmmm

The data that is the logical AND of each bit of the 16-bit immediate data "mn” in the object code
and the contents of the register pair gg is derived. The result is entered into the register pair gg.

AND (®),n 1110 0000 E0 |®<®An Z:Z:—:i—1|686
XXXX XXXX XX : : :
0111 0100 74

nnnn nnnn nn

The data that is the logical AND of each bit of the immediate data “n” in the object code and the
contents of the memory address (0000-00FFy) directly specified by the “x” in the object code is

derived. The result is stored into the above memory address.

AND  (pp),n 1110 001p |E 2+pp |(pp)«<(pp)/An Z:iZ:i—i—1|5
0111 0100 74 Pl
nnnn_nnnn nn

...........................................................................................................................................................

The data that is the logical AND of each bit of the immediate data “n” in the object code and the
contents of the memory address specified by the contents of the register pair pp (HL or DE) is
derived. The resultis stored into the above memory address.

AND (HL+),n 1110 0110 E6 |(HL)—(HL)An, HL<HL+1 Z:7Z:—:—|6
0111 0100 74 : : :
nnnn nnnn nn

The data that is the logical AND of each bit of the immediate data “n” in the object code and the
contents of the memory address specified by the contents of the HL register pair is derived. The
result is stored into the above memory address. Then, the HL register pair is incremented by one.

AND (—HL),n 1110 0111 E7 |HL<HL-1, (HL)«(HL)An Z:7:—:—1|68
0111 0100 74 : : :
nnnn nnnn nn

The HL register pair is decremented by one. Then the data that is the logical AND of each bit of the

immediate data “n” in the object code and the contents of the memory address specified by the new
contents of the HL register pair is derived. The reusltis stored into the above memory address.
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MNEMONIC —— o OPERATION 75 Tor nrl ¢
y decimal : : :
AND HL+4d),n 1110 0100 E4 7

(HL +d)—(HL+d)An Z:i27:i—:i-
dddd dddd dd : : :
0111 0100 74
nnnn nnnn nn

.................................................................................................................................. T

The data that is the logical AND of each bit of the immediate data “n” in the object code and the
contents of the memory address specified by the value obtained by adding the sign-extended 8-bit
data "d” in the object code to the contents of the HL register pair is derived. The result is stored into
the above memory address.

AND (HL+C),n

1110 0101 Eb
0111 0100 74
nnnn_nnnn nn

The data that is the logical AND of each bit of the immediate data “n” in the object code and the
contents of the memory address specified by the value obtained by adding the sign-extended
contents of the C register to the contents of the HL register pair is derived. The result is stored into
the above memory address.

(HL+ C)«—(HL+ C)An i/

AND (PC+A),n

1110 0001 E1l
0111 0100 74
nnnn_nnnn nn

The data that is the logical AND of each bit of the immediate data “n” in the object code and the
contents of the memory address specified by the data obtained by adding the sign-extended
contents of the accumulator to the contents of the program counter is derived. The result is stored
into the above memory address.

(PC+A)—(PC+A)An 7z 7 — _ 7

OR Ag 1110 1ggg | E 8+g A<Avg Z:izi-i-|2
..0110 0110 | . 1 SO UNNSOOORRSSSNUPSOOOOTS NUSNUNESUPIOE SOTOUNR O SO
The data that is the logical OR of each bit of the contents of the register g and the contents of the
accumulator is derived. The result is entered into the accumulator.
Example: When A =53y, B=85y, and the OR A, B instruction is executed, the results are A=D7y,

B =85y and ZF=0.

OR gA 1110 19gg | E 8+g |g<gvA Z:Z:i—:i—1]3
20110 1110 | B e L
The data that is the logical OR of each bit of the contents of the accumulator and the contents of the
register g (g# A) is derived. The result is entered into the register g.

OR WA, gg 1110 10g9g |[E 8+gg |WA<WAvgg
L0011 0110 86 e b
The data that is the logical OR of each bit of the contents of the register pair gg and the contents of
16-bit accumulator is derived. The result is entered into the 16-bit accumulator.

OR A, ® 0111 1110 7E  |A<Ay®) Z:iZ:i—i—|4
LRXXX XXXX S ST OO OPTPPUUUPTSPONINN NSRS SUPPONT STTOE SUORY SOPPOS
The data that is the logical OR of each bit of the contents of the memory address (0000 00FFy)
directly specified by the “x” in the object code and the contents of the accumulator is derived. The
result is entered into the accumulator.

OR A, (pp) 1110 001p (E 2+pp |A<Av(pp) 7 A —i_ |3
L0111 1110 TE e b

The data that is the logical OR of each bit of the contents of the memory address specn‘ned by the
contents of the register pair pp (HL or DE) and the contents of the accumulator is derived. The result
is entered into the accumulator.

OR A, (HL+)

1110 0110 | E6 |A<AV(HL), HL<HL+1

0111 1110

The data that is the logical OR of each bit of the contents of the memory address specn‘ned by the
contents of the HL register pair and the contents of the accumulator is derived. The result is entered
into the accumulator. Then, the HL register pair is incremented by one.
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OBJECT CODE FLAG ¢

MNEMONIC T OPERATION g g g ¢
Binary decrnl JF | ZF : CF : HF | &

OR A, (—HL) 1110 0111 E7 |HL<HL-1, A—Av(HL) Z7Z - - | 4
L0111 1110 TE b

The HL register pair is decremented by one. Then the data that is the logical OR of each blt of the
contents of the memory address specified by the new contents of the HL register pair and the
contents of the accumulator is derived. The result is entered into the accumulator.

OR A, (HL+d) 1110 0100 E4 |A<AvHL+d) Z:7:—-:—|5
dddd dddd dd S
0111 1110 7E

The data that is the logical OR of each bit of the contents of the memory address specn‘red by the
value obtained by adding the sign-extended 8-bit data “d” in the object code to the contents of the
HL register pair and the contents of the accumulator is derived. The result is entered into the
accumulator.

OR A, (HL+0O) 1110 0101| E5 IA(—A\/(HL+C)

0111 1110

The data that is the logical OR of each bit of the contents of the memory address specn‘red by the
value obtained by adding the sign-extended contents of the C register to the contents of the HL
register pair and the contents of the accumulator is derived. The result is entered into the
accumulator.

OR A, (PC+A) 1110 0001| E1 IA(—A\/(PC+A)

0111 1110

The data that is the logical OR of each bit of the contents of the memory address specn‘red by the
value obtained by adding the sign-extended contents of the accumulator to the contents of the
program counter and the contents of the accumulator is derived. The result is entered into the
accumulator.

OR  (®,(HL) 1110 0000 E0 |®«®VHL) Z:Z:i—i— |1
XXXX XXXX XX : : :
0110 0110 66

The data that is the logical OR of each bit of the contents of the memory address specn‘red by the
contents of the HL register pair and the contents of the memory address (0000-00FFy) directly
specified by the “x” in the object code is derived. The result is stored into the latter addresss.

OR (pp), (HL) 1110 001p E 2+pp | (pp)<(pp)V(HL) 7 VA — — 6
0110 0110 66 : : :

The data that is the logical OR of each bit of the contents of the memory address specn‘red by the
contents of the HL register pair and the contents of the memory address specified by the contents of
the register pair pp (HL or DE) is derived. The resultisstored into the latter address.

OR  (HL+d),(HL) | 1110 0100 E4 |(HL+d)<HL+d)\(HL) Zz:iz:i—:i—|8
dddd dddd dd P
0110 0110 66

The data that is the logical OR of each bit of the contents of the memory address specn‘red by the
contents of the HL register pair and the contents of the memory address specified by the value
obtarined by adding the sign-extended 8-bit data “d” in the object code to the contents of the HL
register pair is derived. The result is stored into the latter address.

OR (HL+C), (HL) 1110 0101 E5 (HL+ C)«(HL+C)v(HL)
0110 0110 66

The data that is the logical OR of each bit of the contents of the memory address specn‘red by the
contents of the HL register pair and the contents of the memory address specified by the value
obtained by adding the sign-extended contents of the C register to the contents of the HL register
pairis derived. The result is stored into the latter address.

OR (PC+A), (HL) 1110 0001 El (PC+A)«(PC+A)\(HL)
0110 0110 66

The data that is the logical OR of each bit of the contents of the memory address specn‘red by the
contents of the HL register pair and the contents of the memory address specified by the value
obtained by adding the sign-extended contents of the accumulator to the contents of the program
counter is derived. The resultis stored into the latter address.
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OBJECT CODE FLAG ¢

MNEMONIC 0 OPERATION ; ; ¢

Binary decrnl JFiZF |CF iHF | 3

OR An 0111 0110 76 |A<Ayn Z:iZ:i—i—|2
nnnn nnnn nn : : :

The data that is the logical OR of each bit of the immediate data “n” in the object code and the
contents of the accumulator is derived. The result is entered into the accumulator.

OR gn 1110 1ggg E 8+g |g<gvn
0111 0110 76
nnnn nnnn nn

The data that is the logical OR of each bit of the immediate data “n” in the object code and the
contents of the register g is derived. The result is entered into the register g.

OR gg, mn 1110 10gg E 8+gg |gg<ggvmn Z :Z:—:—1]4
0011 1110 3E : : :
nnnn nnnn nn
mmmm mmmm

The data that is the logical OR of each bit of the 16-bit immediate data “mn” in the object code and
the contents of the register pair gg is derived. The result is entered into the register pair gg.

OR (x),n 1110 0000 EO ®)«<(x)vn Z:iZ:—i—1|68
XXXX XXXX XX : : :
0111 0110 76
nnnn nnnn

The data that is the logical OR of each bit of the immediate data “n” in the object code and the
contents of the memory address (0000-00FFy) directly specified by the “x” in the object code is

derived. the resultis stored into the above memory address.

OR  (pp),n 1110 001p |E 2+pp | (pp)<(pp)Vn Z:iZ - i—|5
0111 0110 76 Lo
nnnn nnnn nn

The data that is the logical OR of each bit of the immediate data “n” in the object code and the
contents of the memory address specified by the contents of the register pair pp (HL or DE) is
derived. The resultis stored into the above memory address.

OR  (HL+),n 1110 0110 E6 |(HL)—(HL)yn, HL<HL+1 ZiZi—i—|6
0111 0110 76 : : :
nnnn nnnn nn

The data that is the logical OR of each bit of the immediate data “n” in the object code and the
contents of the memory address specified by the contents of the HL register pair is derived. The
result is stored into the above memory address. Then, the HL register pair is incremented by one.

OR (-HL),n 1110 0111 E7 HL<HL-1, (HL)<—HL)\vn Z:Z:—:i—1|686
0111 0110 76 Poob
nnnn nnnn nn

The HL register pair is decremented by one. Then the data that is the logical OR of each bit of the

immediate data “n” in the object code and the contents of the memory address specified by the new
contents of the HL register pair is derived. The resultis stored into the above memory address.

OR  (HL+d),n 1110 0100 E4 |HL+d)<—HL+d)\yn Z:iz:i—i—|n71
dddd dddd dd : : :

0111 0110 76

nnnn nnnn nn

............................................................................................................................................................

The data that is the logical OR of each bit of the immedaite data “n” in the object code and the
contents of the memory address specified by the value obtained by adding the sign-extended 8-bit
data "d” in the object code to the contents of the HL register pair is derived. The result is stored into
the above memory address.
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Binary decial JF i ZF (| CF :HF | &
OR  (HL+C),n 1110 0101 E6  |(HL+C)«(HL+C)vn Z:7Z:i—i— |1
0111 0110 76 : : :
Ly L L TR UUVRPRN TR UIVEVVRTTPRIRY AEVVORS RISV VTN RUSN

The data that is the logical OR of each bit of the immedaite data “n” in the object code and the
contents of the memory address specified by the data obtained by adding the coded and expanded
contents of the C register to the HL register pair is derived. the result is stored into the above
memory address.

OR (PC+A),n

1110 0001 E1l
0111 0110 76
nnnn_nnnn nn

The data that is the logical OR of each bit of the immediate data “n” in the object code and the
contents of the memory address specified by the value obtained by adding the sign-extended
contents of the accumulator to the program counter is derived. The result is stored into the above
memory address.

(PC+A)«<—(PC+A)\/n 7 7 - — |7

XOR A,g

1110 1ggg AAvg Z

E 8+g
0110 0101 65

The data that is the logical exclusive OR of each bit of the contents of the accumulator and the

contents of the register g is derived. The result is entered into the accumulator.

Example: When A =74y and E=5Dy and then the XOR A, E instruction is executed, the results are
A=29y,E=5Dyand JF=ZF=0.

XOR g, A

1110 1ggg | E 8+g
0110 1101 6D

The data that is the logical exclusive OR of each bit of the contents of the accumulator and the
contents of the register g (g+ A) is derived. The result is entered into the register g.

gegvA

XOR WA, gg

1110 10g9g |[E 8+g9Qg | WA<WAxgg
0011 0101 35

The data that is the logical exclusive OR of each bit of the contents of the register pair gg and the
contents of the 16-bit accumulator is derived. The result is entered into the 16-bit accumulator.

XOR A, (x)

0111 1101 7D
XXXX  XXXX XX

The data that is the logical exclusive OR of each bit of the contents of the memory address (0000-

00FFy) directly specified by the “x” in the object code and the contents of the accumulator is derived.
The result is entered into the accumulator.

XOR A, (pp)

1110 001p
0111 1101

The data that is the logical exclusive OR of each bit of the contents of the memory address specified
by register pair pp (HL or DE) and the contents of the accumulator is derived. The result is entered
into the accumulator.

E 2+pp | A<Ax(pp)
7D

XOR A, (HL+)

1110 0110 E6
0111 1101 7D

A<AWwHL), HL<HL+1

The data that is the logical exclusive OR of each bit of the contents of the memory address specified
by the contents of the HL register pair and the contents of the accumulator. The result is entered
into the accumulator. Then, the HL register pair is incremented by one.

XOR A,(—HL)

0111 1101 7D

The HL register pair is decremented by one. Then the data that is the logical excluswe OR of each bit
of the contents of the memory address specified by the new contents of the HL register pair and the
contents of the accumulator is derived. The result is entered into the accumulator.

1110 0111 I E7

HL<HL—1, A<AHL) - - ‘ 4
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Binary decin JF {ZF | CF :HF | &

XOR A, (HL+d) 1110 0100 E4 |A<AWHL+d) Z:Z:i—i—-1|5
dddd dddd dd Poob

LTI 3B0L D L e

The data that is the logical exclusive OR of each bit of the contents of the memory address specified
by the value obtained by adding the sign-extended 8-bit data “d” in the object code to the contents
of the HL register pair and the contents of the accumulator is derived. The result is entered into the
accumulator.

XOR A,(HL+C) 1110 0101 ES
0111 1101

A<AWHL+C) Iz@z@—@—‘5

.............................................................................. P

The data that is the logical exclusive OR of each bit of the contents of the memory address specified
by the value obtained by adding the sign-extended contents of the C register to the contents of the
HL register pair and the contents of the accumulator is derived. The result is entered into the
accumulator.

XOR A, (PC+A) 1110 0001 E1l
0111 1101

A<A(PC+A) Izz——‘5

The data that is the logical exclusive OR of each bit of the contents of the memory address specified
by the value obtained by adding the sign-extended contents of the accumulator to the contents of
the program counter and the contents of the accumulator is derived. The result is entered into the
accumulator.

XOR (x),(HL) 1110 0000 E0 |x<xwHL) Z:7:i—:i—|1
XXXX XXXX XX : : :
0110 0101 65

The data that is the logical exclusive OR of each bit of the contents of the memory address specified
by the contents of the HL register pair and the contents of the memory address (0000-00FFy) directly

specified by the “x” in the object code is derived. The result is stored into the latter memory address

(x).

XOR (pp), (HL) 1110 001p
0110 0101

The data that is the logical exclusive OR of each bit of the contents of the memory address specified
by the contents of the HL register pair and the contents of the memory address specified by register
pair pp (HL or DE) is derived. The resultis stored into the latter memory address.

XOR (HL+d),(HL) | 1110 0100 E4 |(HL+d)«(HL+dHL) Z:Z:i—i—|38
dddd dddd dd : : :
0110 0101 65

The data that is the logical exclusive OR of each bit of the contents of the memory address specified
by the contents of the HL register pair and the contents of the memory address specified by the value
obtained by adding the sign-extended 8-bit data “d” in the object code to the contents of the HL
register pair is derived. The result is stored into the latter memory address.

XOR (HL+C),(HL) [ 1110 0101 E5 | (HL+C)«—HL+ Chy(HL) Z:zZ:—:i—|38
0110 0101 65 Pl

(pp) «(pp)A(HL) y/ y/ - - |6

E 2+pp
65

The data that is the logical exclusive OR of each bit of the contents of the memory address specified
by the contents of the HL register pair and the contents of the memory address specified by the value
obtained by adding the sign-extended contents of the C register to the contents of the HL register
pair is derived. The resultis stored into the latter memory address.

XOR (PC+A),(HL) | 1110 0001 El [ (PC+A)<(PC+ANAHL) 7 i7i—i—|8
0110 0101 65 : : :

The data that is the logical exclusive OR of each bit of the contents of the memory address specified
by the contents of the HL register pair and the contents of the memory address specified by the value
obtained by adding the signed-extended contents of the accumulator to the contents of the
program counter is derived. The result is stored into the latter memory address.
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Binary decial JF i ZF | CF HF | =

XOR A,n 0111 o101 75 |A<Ayn Z:Z:i—i—|2
Lannnonnnn ] L TP U PP OPPTPVRTUVI SUUSURSUTRO-EVRTV VPN FUSRTON

" "

The data that is the logical exclusive OR of each bit of the immediate data “n” in the object code and
the contents of the accumulator is derived. The result is entered into the accumulator. When
n = FFy, it becomes the 1's complement instruction.

XOR g,n 1110 1ggg | E 8+g [gegyn Z:Z:i—:i—|3
0111 0101 75 : : :
nnnn nnnn nn

" "

The data that is the logical exclusive OR of each bit of the immediate data “n” in the object code and
the contents of the register g is derived. The result is entered into the register g. When n=FFy, it
becomes 1's complement instruction.

XOR gg,mn 1110 10gg |E 8+gQ |gg<ggvymn Z:i7Z:i—i—1|4
0011 1101 3D : : :
nnnn nnnn nn
mmmm mmmm mm

The data that is the logical exclusive OR of each bit of the 16-bit immediate data “mn” in the object
code and the contents of the register pair gg is derived. The result is entered into the register pair
gg. When mn = FFFFy, it becomes 1's complement instruction.

XOR ®),n 1110 0000 EO (x)—x)yn Z:iZ:i—i—168
XXXX  XXXX XX : : :
0111 0101 75
nnnn nnnn nn

" "

The data that is the logical exclusive OR of each bit of the immediate data “n” in the object code and
the contents of the memory address (0000-00FFy) directly specified by the “x” in the object code is

derived. The result is stored into the above memory address.

XOR  (pp),n 1110 001p |E 2+pp |(pp)—(ppivn ZizZi—i—|5
0111 0101 75 A
nnnn nnnn nn

" "

The data that is the logical exclusive OR of each bit of the immediate data “n” in the object code and
the contents of the memory address specified by the contents of the register pair pp (HL or DE) is
derived. The resultis stored into the above memory address.

XOR (HL+),n 1110 0110 E6 |(HL)—(HL)yn, HL<HL+1 Z
0111 0101 75 :
nnnn nnnn nn

" "

The data that is the logical exclusive OR of each bit of the immediate data “n” in the object code and
the contents of the memory address specified by the contents of the HL register pair is derived. The
result is stored into the above memory address. Then, the HL register pair is incremented by one.

XOR (—HL),n 1110 0111 E7 HL<HL-1, (HL)—(HL)\*n Z:z7Z:i—i—|68
0111 0101 75 Poob
nnnn nnnn nn

..........................................................................................................................................................

The HL register pair is decremented by one. Then the data that is the logical exclusive OR of each bit
of the immediate data “n” in the object code and the contents of the memory address specified by
the new contents of the HL register pair is derived. The result is stored into the above memory

address.

XOR (HL+d),n 1110 0100 E4 |(HL+d)«—HL+dywn Z:27:—:—|71
dddd dddd dd : : :

0111 0101 75

nnnn nnnn nn

" "

The data that is the logical exclusive OR of each bit of the immediate data “n” in the object code and
the contents of the memory address specified by the value obtained by adding the sign-extended 8-
bit data “d” in the object code to the contents of the HL register pair is derived. The result is stored
into the above memory address.
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Binary dech}I(lal JF ZF i CF HF E
XOR (HL+C),n 1110 0101 E5 |(HL+C)«EHL+C)yn Z:Zi—i—|7
0111 0101 75 Poob
N D e ot

the contents memory address specified by the value obtained by adding the sign-extended contents
of the C register to the contents of the HL register pair is derived. The result is stored into the above
memory address.

XOR (PC+A),n 1110 0001 E1l [(PC+A)«(PC+A)yn Z:Z:i—i— |1
0111 0101 75 oo
nnnn nnnn nn

The data that is the logical exclusive OR of each bit of the immediate data “n” in the object code and
the contents of the memory address specified by the value obtained by adding the sign-extended
contents of the accumulator to the contents of the program counter is derived. The result is stored
into the above memory address.

Notes: 1. During ADD/ADDC/SUB/SUBB/AND/OR/XOR (src), (HL) instruction, the contents of the output latch are read in
as the (src) memory data and the contents of the pin input are read in as the (HL) memory data if the I/O port
(except the tri-state port) is accessed.
2. During ADD/ADDC/SUB/SUBB/AND/OR/XOR (src), n instruction, the contents of the output latch are read in if
the I/O port (except the tri-state port) is accessed as the source memory.
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DAA A 0000 1010 0A Decimal Adjust A for Addition CizZ:iC:iH|2
The contents of the accumulator are decimally adjusted after the addition instruction ADD/ADDC
(except INC) has been executed to add 8-bit packed BCD data. If the result is greater than 99, the
carry flagisse tto “1”; otherwise it is cleared to “0”. When the multiple-digit BCD data is added, the
addition and adjustment are repeated in 8-bit units starting from the lower order.
4 bits of L 4 bits of
CF before Upper 4bits o HF before ower 4bits o |Adding value |CF after
. Acc. before . Acc. before . .
adjustment X adjustment X for adjustment | adjustment
adjustment adjustment
0 0~9 0 0~9 00 0
0 0~8 0 A~F 06 0
0 0~9 1 0~3 06 0
0 A~F 0 0~9 60 1
0 9~F 0 A~F 66 1
0 A~F 1 0~3 66 1
1 0~2 0 0~9 60 1
1 0~2 0 A~F 66 1
1 0~3 1 0~3 66 1
Example: When A =26y and B=57y, and the ADD A, B instruction is executed, the results will
become A=7Dy, CF=0 and HF=0. When the DAA A instruction is executed, the results
will become A=83 and CF=0.
DAA g 1110 1ggg | E 8+g |Decimal Adjust register g for Addition cizic :H|3S3
20000 1010 | OA e S
The contents of register g are decimally adjusted after the addition instruction ADD/ADDC (except
INC) has been executed to add 8-bit packed BCD data. When the multiple-digit BCD data is added,
the addition and adjustment are repeated in 8-bit units starting from the lower order.
DAS A 0000 1011 0B Decimal Adjust A for Subtraction cizic H| 2
The contents of the accumulator are decimally adjusted after the subtraction instruction SUB/SUBB
(except DEC) has been executed to subtract 8-bit packed BCD data. If the result is less than 00, the
carry flag is set to “1"; otherwise it is cleared to “0”. When the multiple-digit BCD data is subtracted,
the subtraction and adjustment are repeated in 8-bit units starting from the lower order.
4 bits of L 4 bits of
CF before Upper 4bits o HF before ower 4bits o IAdding value | CF after
) Acc. before ] Acc. before ) )
adjustment | adjustment . for adjustment | adjustment
adjustment adjustment
0 0~9 0 0~9 00 0
0 0~8 1 6~F FA 0
1 T~F 0 0~9 A0 1
1 6~F 1 6~F 9A 1
Example: When A =87, and B=39y, and the SUB A B instruction is executed, the results will
become A=4Ey, CF=0 and HF=1. When the DAS A instruction is executed, the results
will become A =48, and CF=0.
DAS ¢ 1110 1ggg E 8+g |Decimal Adjust register g for Subtraction c:izZ:cC H| 3
...0000 1011 [ .. 0B L SO SRR IO
The contents of register g are decimally adjusted after the subtraction instruction SUB/SUBB (except
DEC) has been executed to subtract 8-bit packed BCD data. When the multiple-digit BCD data is
subtracted, the subtraction and adjustment are repeated in 8-bit units starting from the lower order.
Note: The decimal adjustment instructions DAA/DAS are not the instruction for directly converting binary to BCD (binary

coded decimal).
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OBJECT CODE FLAG v

MNEMONIC T OPERATION . ¢
Binary decimal JF i ZF | CF :HF | &

MUL W,A 0000 0010 02 |WA<WXxA Z:Z:i—:i— |1

The contents of the W register (unsigned integer) are multiplied by the contents of the accumulator

(unsigned integer) and the result (16-bit product) is entered into the 16-bit accumulator. When the

product’s upper 8 bits (data to be stored in the W register) are 00y, the zero flag is set to “1”. When

other than 00y, the zero flag is cleared to “0”.

Example 1: When W =87y and A=F2y, after executing this instruction, the product will become
WA =7F9Ey and JF=ZF=0.

Example 2: When W =16y and A =054, after executing this instruction, the product will become
WA =006Ey and JF=ZF = 1.

MUL B,C 1110 1001 E9 |BC<BXC Z Z:i—i—1|38
0000 0010 02 : : :

The contents of the B register (unsigned integer) are multiplied by the contents of the C register
(unsigned integer) and the result is entered into the BC register pair. When the product’s upper 8
bits (data to be stored in the B register) are 00y, the zero flag issetto “1".

MUL D,E 1110 1010 EA |DE<DXE Z Z - 5— 8
0000 0010 02 : : :

The contents of the D register (unsigned integer) are multiplied by the contents of the E register
(unsigned integer) and the result is entered into the DE register pair. When the product’s uppper 8
bits (data to be stored in the D register) are 00y, the zero flag issetto “1".

MUL H,L 1110 1011 EB
0000 0010 02

HL<HXL

The contents of the H register (unsigned integer) are multiplied by the contents of the L register
(unsigned integer) and the results are entered into the HL register. When the product’s upper 8 bits
(data to be stored in the H register) are 00y, the zero flagissetto “1”.

DIV WA,C 0000 0011 03 |A<WA+C, WeRemainder Z:7Z:iCci— |7

The contents of the 16-bit accumulator (unsigned integer) are devided by the contents of the C

register (unsigned integer), the quotient is entered into the accumulator and the remainder is

entered into the W register. When the divisor (the contents of the C register) is 004 or the quotient is

100y or more, the carry flag is set to “1”. When the divisor and the quotient are anything else, the

carry flag is cleared to “0”. (When the quotient is 1004 or more, undefined value is stored in the WA

register pair.) Also, when the remainder is 00y, the zero flag is set to “1”, and when it is anything

other than 00y, itis cleared to “0”. Note that the contents of the C register do not change.

This instruction is suitable for radix conversion processing such as converting binary to BCD.

Example 1: When WA = 1234, and C =56y, after executing the DIV WA, C instruction, the results will
become A=36y, W=10y, CF=0and ZF=0.

Example 2: When WA = 4830 and C=9A, after executing this instruction, the results will become
A=78y, W=00y, CF=0and ZF=1.

Example 3: When WA =32104 and C= 27}, after executing this instruction, the results will become
A=48y, W=18y,CF=1and ZF=0.

DIV DE,C 1110 1010 EA
0000 0011 03

The contents of the DE register pair (unsigned integer) are divided by the contents of the C register
(unsigned integer), the quotient is entered into the E register and the remainder is entered into the
D register. When the divisor (the contents of the C register) is 00y or the quotient is 100y or more,
the carry flag is set to “1”. (When the quotient is 100y or more, undefined value is stored in the DE
register pair.) Also, when the remainder is 00y, the zero flag is set to “1”. Note that the contents of
the Cregister do not change.

DIV HL,C 1110 1011 EB
0000 0011 03

The contents of the HL register pair (unsigned integer) are divided by the contents of the C register
(unsigned integer), the quotient is entered into the L register and the remainder is entered into the
H register. When the divisor (the contents of the C register) is 00y or the quotient is 1004 or more,
the carry flag is set to “1”. (When the quotient is 1004 or more, undefined value is stored in the HL
register pair.) Also, when the remainder is 00y, the zero flag is set to “1”. Note that the contents of
the Cregister do not change.

E<«DE +C, D«Remainder

L<HL~+C, H<Remainder
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(3) SHIFT, ROTATE and NIBBLE MANIPULATION

OBJECT CODE FLAG g

HNENONTE Binar Hex OPERATION JF {ZF (CF iHF| &
y decimal : : :

SHLC A 0001 1100 1C 765438210 cCizixi—|1
| CF |(—| HE FE H : H

The contents of the accumulator are logically shifted 1 bit at a time to the left. ("0 is entered into

the least significant bit of the accumulator. The original content of the accumulater’'s most

significant bit is entered into the carry flag.) If the contents of the accumulator after the shift are

00y, the zero flag is set to “1”. When the contents of the accumulator are unsigned integer, the data

is doubled by executing this instruction.

Example: When A=001110115 and CF = 1, after executing the SHLC A instruction, the results will
become A=01110110g, JF=0,CF=0and ZF=0.

SHLC ¢g 1110 1ggg E 8+g 76543210 CZ*— 9

0001 1100 | 1C [CFle—iiig i i]«—0

.............................................................................................................................................................

The contents of register g are logically shifted 1 bit at a time to the left. (“0” is entered into the least
significant bit of register g. The original content of the register g's most significant bit is entered
into the carry flag.) If the contents of register g after the shift are 004, the zero flagissetto “1”.

SHRC A 0001 1101 1D 76543210 Cizixi-|1

. —{cF]

The contents of the accumulator are logically shifted 1 bit at a time to the right. ( 0" is entered into

the most significant bit of the accumulator. The original content of accumulator’s least significant

bit is entered into the carry flag.) If the contents of the accumulator after the shift are 004, the zero

flag is set to “1”. When the contents of the accumulator are unsigned integer, the data is doubled

by executing this instruction.

Example: When A=010111013 and CF =0, after executing the SHRC A instruction, the results will
become A=00101110g, JF=1,CF=1and ZF=0.

SHRC g 1110 1ggg | E 8+g
0001 1101 1D

76543210 HE/AR O G

Bl g [

The contents of register g are logically shifted 1 bit at a time to the right. ("0 is entered into the
most significant bit of the register g. The original content of the register g's least significant bit is
entered into the carry flag.) If the contents of register g after the shift are 00y, the zero flag is set to

2

ROLC A 0001 1110 1E 16543210 cizi«i-|1

..............................................................................................................................................................

The contents of the accumulator and the carry flag are rotated 1 bit at a time to the left. (The most

significant bit of the accumulator is entered into the carry flag; the original content of the carry flag

is entered into the least significant bit of the accumulator.) If the contents of the accumulator after

rotation are 00y, the zero flagisset to “1"; otherwise itis cleared to "0”.

Example 1: When A=10010110g and CF =0, after executing the ROLC A instruction, the results will
become A=00101100g, JF=1,CF=1and ZF=0.

Example 2: When A = 1000000005 and CF = 0, after executing the ROLC A instruction, the results will
become A =00000000g, JF=1,CF=1and ZF=1.

ROLC ¢ 1110 1ggg | E 8+g TEEis Ly Cizixi—|2
0001 1110 | 1 |[LCEl~1iiigii ‘< o

The contents of register g and the carry flag are rotated 1 bit at a time to the left. (The most
significant bit of the register g is entered into the carry flag.) If the contents of register g after
rotation are 00y, the zero flagisset to “1”; otherwise itis cleared to "0”.

RORC A 0001 1111 1F 16543210 cizixi—|1

The contents of the accumulator and the carry flag are rotated 1 bit at a time to the right. (The least

significant bit of the accumulator is entered into the carry flag; the original content of the carry flag

is entered into the most significant bit of the accumulator.) If the contents of the accumulator are

00y after rotation, the zero flag is set to “1”; otherwise it is cleared to "0”.

Example: When A=01101101g and CF =1, after executing the RORC A instruction, the reuslts will
become A=101101110g,JF=1,CF=1and ZF=0.
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OBJECT CODE FLAG g
MNEMONIC - Hor OPERATION R — P
Binary decimal JF : ZF CF ‘HF [ =
RORC g 1110 1ggg E 8+g 7_6.5.4_3.2 10 C:Z:i*x:i—|2
0001 1111 1F —l g —>1cr 4 P
The contents of register g and the carry flag are rotated 1 bit at a time to the rlght If the contents of
register g are 00y after rotation, the zero flag is set to “1”; otherwise it is cleared to "0”.
SWAP A 0000 0001 01 76 0 P 3
A
The accumulator’s upper 4-bit contents are swapped for its lower 4-bit contents.
Example: When A =25, after executing the instruction, the results will become A=52,;and JF=1.
SWAP ¢ 1110 1ggg | E 8+g 1654320 1Li—i—i— |4
0000 0001 01 g
The register g's upper 4-bit contents are swapped for its lower 4-bit contents.
ROLD A, (x) 1110 0000 EO 1i—i—i—|38

765432'10 765432¥10
XXXX XXXX XX HE SR R [

0000 1000 08
The 12-bit data obtained by linking the accumulator’s lower 4-bit contents to the contents of the
memory address (0000-00FFy) directly specified by the “x” in the object code is rotated in 4-bit units

to the left. Note that there is no change in the accumulator’s upper 4-bit contents.

Example: When A =12, and the memory contents at the address 0087, are 56y, after executing
the ROLD A, (87H) instruction, the A will become 15, and the memory contents at the
address 0087 will become 62.
ROLD A, (pp) 1110 001p |E 2+pp

0000 1000 08

The 12-bit data obtained by linking the accumulator’s lower 4-bit contents to the contents of the
memory address specified by the contents of the register pair pp (HL or DE) is rotated in 4-bit units to
the left. Note that there is no change in the accumulator’s upper 4-bit contents.

ROLD A, (HL+)

1110 0110 E6

0000 1000 08 1es4a210

765432h0

A A | A | (HL)
HL<HL+1 (After rotation)

The 12-bit data obtained by linking the accumulator’s lower 4-bit contents to the contents of the
memory address specified by the contents of the HL register pair is rotated in 4-bit units to the left.
Then, the HL register pair is incremented by one. Note that there is no change in the accumulator’s
upper 4-bit contents. This instruction is well suited to the packing and unpacking processing of
multiple-digit BCD data.

ROLD A,(—HL)

E7 HL<HL -1 (Before rotation),

1110 0111
765432[10 7654320

0000 1000 08

The HL register pair is decremented by one. Then the 12-bit data obtained by linking the accumula-
tor’s lower 4-bit contents to the contents of the memory address specified by the new contents of
the HL register pair is rotated in 4-bit units to the left. Note that there is no change in the
accumulator’s upper 4-bit contents.
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OBJECT CODE FLAG ¢
MNEMONIC - o OPERATION — ¢
Binary decimal JF ZF CF HF E
ROLD A, (HL+d) 1110 0100 E4 76543210 16545200 1i—i—=1i=109
dddd dddd dd R A : : :
0000 1000 08 Y i Tk |(HL+d)

The 12-bit data obtained by linking the accumulator’s lower 4-bit contents to the contents of the
memory address specified by the value obtained by adding the sign-extended 8-bit data “d” in the
object code to the contents of the HL register pair is rotated in 4-bit units to the left. Note that there
is no change in the accumulator’s upper 4-bit contents.

ROLD A,(HL+C)

1110 0101 Eb
0000 1000 08

The 12-bit data obtained by linking the accumulator’s lower 4-bit contents to the contents of the
memory address specified by the value obtained by adding the sign-extended contents of the C
register to the contents of the HL register pair is rotated in 4-bit units to the left. Note that there is
no change in the accumulator’s upper 4-bit contents.

RORD A, (x)

1110 0000 EO 7654320 76543210 1i—i—:— |8
XXXX XXXX XX i [ il 1] Poob
0000 1001 | 09 | L | e

The 12-bit data obtained by linking the accumulator’s lower 4-bit contents to the contents of the

memory address (0000-00FF) directly specified by the “x” in the object code is rotated in 4-bit units

to the right. Note that there is no change in the accumulator’s upper 4-bit contents.

Example: When A =124 and the memory contents at the address 0087y are 56, after executing
the RORD A, (87H) instruction, the A register will become 164 and the contents at the

address 0087 will become 25,

RORD A, (pp)

1110 001p |E 2+pp
0000 1001 09

765433%0 76543210 Li—i=i=17

The 12-bit data obtained by linking the accumulator’s lower 4-bit contents to the contents of the
memory address specified by the contents of the register pair pp (HL or DE) is rotated in 4-bit units to
the right. Note that there is no change in the accumulator’s upper 4-bit contents.

RORD A,(HL+)

é%%g %%2 gg |756 54 |3 E2?1 g | 1654 |3 2 |1 o
A [ AT A (HL)
HL<HL+1 (After rotation)

The 12-bit data obtained by linking the accumulator’s lower 4-bit contents to the contents of the
memory address specified by the contents of the HL register pair is rotated in 4-bit units to the right.
Then, the HL register pair is incremented by one. Note that there is no change in the accumulator’s
upper 4-bit contents. This instruction is well suited to the packing and unpacking processing of
multiple-digit BCD data.

RORD A, (—HL)

1110 0111 E7 HL<«HL-1 (Before rotation), 1. - i——Ts
0000 1001 09 |7_6 54 |3 afio 76543 2 !1 0 Poob

The HL register pair is decremented by one. Then the 12-bit data obtained by linking the
accumulator’s lower 4-bit contents to the contents of the memory address specified by the new
contents of the HL register pair is rotated in 4-bit units to the right. Note that there is no change in
the accumulator’s upper 4-bit contents.
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ONIC OBJECT CODE FLAG %
MNEMONI —— Tor OPERATION T orTnrl

y decimal : : :
RORD A, (HL+d) 1110 0100 E4 P 9

dddd dddd dd
0000 1001 09

The 12-bit data obtained by linking the accumulator’s lower 4-bit conents to the contents of the
memory address specified by the value obtained by adding the sign-extended 8-bit data d in the
object code to the contents of the HL register pair is rotated in 4-bit units to the right. Note that
there is no change in the accumulator’s upper 4-bid contents.

RORD A, (HL+C) 1110 0101 E5
0000 1001 09 |7565554|352?1 E0| |7565554I352!1 o

The 12-bit data obtained by linking the accumulator’s lower 4-bit contents to the contents of the
memory address specified by the value obtained by adding the sign-extended contents of the C
register to the contents of the HL register pair is rotated in 4-bit units to the right. Note that there is
no change in the accumulator’s upper 4-bit contents.
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(4) BIT MANIPULATION

OBJECT CODE FLAG ¢

MNEMONIC T OPERATION ¢
Binary decia JF i ZF | CF :HF | &

TEST g.b 1110 1ggg | E 8+g [JF<g b # 1= 1F -2
L1101 bbb D 8D e

The inverted data of the content of the bit directly specified by the “b" in the object code of the

register g is entered into the jump status flag. This instruction is similar to LD CF, g.b instruction.

Example: When A=01011100g, after executing the TEST A.5 instruction, the results will become
JF=1and CF=0.

TEST (x).b 1101 1bbb | D 8+b
XXXX  XXXX

JFe(x). b

The inverted data of the content of the bit specified by the “b” in the object code of the memory
address (0000-00FF) directly specified by the “x” in the object code is entered into the jump status

flag.
TEST (pp).b 1110 001p |E 2+pp |JF<{(pp).b # 1— 1 Ji— 13
LAL01 3bbb | D 8Hb | b

The inverted data of the content of the bit specified by the “b” in the object code of the memory
address specified by the contents of the register pair pp (HL or DE) is entered into the jump status

flag.
TEST (HL+).b 1110 0110 E6 JF<(HL).b, HL&HL+1 * 1 — 1 J = |4
L2101 3bbb D 8D | L

The inverted data of the content of the bit specified by the "b” in the object code of the memory
address specified by the contents of the HL register pair is entered into the jump status flag. Then,
the HL register pair is incremented by one.

TEST (—HL).b 1110 0111 E7
1101 1bbb | D 8+b

The HL register pair is decremented by one. Then the inverted data of the content of the bit
specified by the “b” in the object code of the memory address specified by the new contents of the
HL register pair is entered into the jump status flag.

TEST (HL+d).b 1110 0100 E4 |JF<ELTdb « i—iJi— |5
dddd dddd dd : : :
1101 1bbb D 8+b

The inverted data of the content of the bit specified by the “b” in the object code of the memory
address specified by the value obtained by adding the sign-extended 8-bit data “d” in the object
code to the contents of the HL register pair is entered into the jump status flag.

TEST (HL+C).b 1110 0101 E5 JF<HL4+C).b
1101 1bbb D 8+b

HL<HL-1, JF<(HL).b

The inverted data of the content of the bit specified by the “b” in the object code of the memory
address specified by the value obtained by adding the sign-extended contents of the C register to the
contents of the HL register pair is entered into the jump status flag.

TEST (PC+A).b 1110 0001 I E1

JF<(PC+A).b
1101 1bbb D 8+b

...............................................................................................................

The inverted data of the content of the bit specified by the “b” in the object code of the memory
address specified by the value obtained by adding the sign-extended contents of the accumulator to
the contents of the program counter is entered into the jump status flag.

TEST (pp).g 1110 1ggg E 8+g

JF<(pp). ga~o0

The inverted data of the content of the bit specified by the contents of the reglster g’s Iower 3 bits of

the memory address specified by the contents of the register pair pp (HL or DE) is entered into the

jump status flag. This instruction is suitable for bit search processing.

Example: When HL=0123, and A =45y and the memory contents at the address (0123y) are 39,
after executing the TEST (HL).A instruction, the results will become JF=0and CF=1.
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OBJECT CODE FLAG ¢

MNEMONIC T OPERATION g g g ¢
Binary decial JF i ZF (| CF :HF | &

CLR gb 1110 1ggg | E 8+g [ZF<g D, g.b<0 Z % - §— 3
0100 1bbb | 4 8+b [ e

After the inverted data of the content of the bit directly specified by the “b" in the object code of
the register g is entered into the zero flag, the content of this bit is cleared to “0”.
Example: When A =3Cy, and the CLR A.2 instruction is executed, the results will become ZF =0 and

A=38y.
CLR (x).b 0100 1bbb | 4 8+b |[ZF<{X).b, (x).b<0 AR §— §— 5
LRXXX XXXX XX..... e

After the inverted data of the content of the bit specified by the “b” in the object code of the

memory address (0000-00FFy) directly speclfled by the “x” in the object code is entered into the zero
flag, the content of the bit is cleared to “0".

CLR (pp).b 1110 001p ZF<(pp). b, (pp). b<0
0100 1bbb

After the inverted data of the content of the bit specified by the “b” in the object code of the
memory address specified by the contents of the register pair pp (HL or DE) is entered into the zero
flag, the content of the bit is cleared to “0”.

CLR (HL+).b 1110 0110 E6
0100 1bbb 4 8+b

After the inverted data of the content of the bit specified by the “b” in the object code of the
memory address specified by the contents of the HL register pair is entered into the zero flag, the
content of the bitis cleared to "0”. Then, the HL register pair is incremented by one.

CLR (-HL).b 1110 0111 E7
0100 1bbb 4 8+b

The HL register pair is decremented by one. After the inverted data of the content of the bit
specified by the “b” in the object code of the memory address specified by the new contents of the
HL register pair is entered into the zero flag, the content of the bit is cleared to “0”.

CLR (HL+d).b 1110 0100 E4 |ZF<(HL+d).b, (HL+d). b<0 Zixi—1—1686
dddd dddd dd Poob
0100 1bbb | 4 8+b

...........................................................................................................................................................

After the inverted data of the content of the bit specified by the “b” in the object code of the
memory address specified by the value obtained by adding the sign-extended 8-bit data “d” in the
object code to the contents of the HL register pair is entered into the zero flag, the content of the bit
is cleared to “0".

CLR (HL+C).b 1110 0101 E5
0100 1bbb 4 8+b

E 2+pp
4 8+b

ZF—{HTD). b, (HL). b0, HL<HL+1 I Z i - - ‘ 5

HL<HL—1, ZF<(HL). b, (HL). b<0 I Ziox i— = ‘ 5

ZF<{HL+C). b, (HL+C). b<0 I Z i i— - ‘ 6
After the inverted data of the content of the bit specified by the “b” in the object code of the
memory address specified by the value obtained by adding the sign-extended contents of the C
register to the contents of the HL register pair is entered into the zero flag, the content of the bit is
cleared to “0”.

CLR (PC+A).b 1110 0001 El
0100 1bbb 4 8+b

ZF<PC+A).b, (PC+A). b0 I 7

After the inverted data of the content of the bit specified by the “b” in the object code of the
memory address specified by the value obtained by adding the sign-extended contents of the
accumulator to the contents of the program counter is entered into the zero flag, the content of the
bitis cleared to “0”.

CLR (pp).g 1110 1ggg | E 8+g

ZF <(pp). g2~0, (PP)- g2~0<0

After the inverted data of the contents of the bit specified by the register g's Iower 3- blt contents of

the memory address specified by the contents of the register pair pp (HL or DE) is entered into the

zero flag, the content of the bitis cleared to "0".

Example: When DE =0125y, W =86y and the memory contents at the address 0125y are 6By, after
executing the CLR (DE).W instruction, the ZF will be cleared to “0” and the memory
contents at the address 0125 will become 2B,.

Note : The bit test and clear instruction (CLR) is the read-modify-write instruction.
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OBJECT CODE FLAG ¢

MNEMONIC T OPERATION g g g ¢
Binary decial JF i ZF (| CF :HF | &

SET g.b 1110 1ggg | E 8+g |ZFeg D, g. b1 Zix:i—1i—13

0100 Obbb 4b

...........................................................................................................................................................

After the inverted data of the content of the bit directly specified by the “b" in the object code of
the register g is entered into the zero flag, the content of the bitissetto “1”

SET (x).b 0100 Obbb 4b  |ZF<X).b, x).be1 Zixi—i—1|5
XXXX XXXX XX : : :

After the inverted data of the content of the bit specified by the “b” in the object code of the

memory address (0000-00FF) dlrectly speclfled by the “x” in the object code is entered into the zero
flag, the content of the bitis set to "1”

SET  (pp).b 1110 001p ZF <{pp).b, (pp). b1 I Zis - - ‘ 4

E 2+pp
4b

0100 Obbb

After the inverted data of the content of the bit specified by the “b” in the object code of the
memory address specified by the contents of the register pair pp (HL or DE) is entered into the zero
flag, the content of the bitissetto "1”.

SET (HL+).b 1110 0110 E6
0100 Obbb 4b

ZF«{HL).b, (HL). b1, HL«HL+1 I Zi+i— - ‘ 5
After the inverted data of the content of the bit specified by the “b” in the object code of the

memory address specified by the HL register pair is entered into the zero flag, the content of the bit
issetto “1”. Then, the HL register pair is incremented by one.

SET (-HL).b 1110 0111 E7
0100 Obbb 4b

The HL register pair is decremented by one. After the inverted data of the content of the bit
specified by the “b” in the object code of the memory address specified by the new content of the HL
register pair is entered into the zero flag, the content of the bitissetto “1”.

SET (HL+d).b 1110 0100 E4 |ZF<HL+d).b, (HL+d). b1 Z:ixi—:i—1|68
dddd dddd dd ool
0100 Obbb 4b

After the inverted data of the content of the bit specified by the “b” in the object code of the
memory address specified by the value obtained by adding the sign-extended 8-bit data “d” in the
object code to the contents of the HL register pair is entered into the zero flag, the content of the bit
issetto “1”.

SET (HL+C).b 1110 0101 E5 |ZF<({HL+C).b, (HL+C). b1 Z i+ §— §— 6
0100 Obbb 4b P

...........................................................................................................................................................

HL<HL—1, ZF<(AL).b, (HL). b1

After the inverted data of the content of the bit specified by the “b” in the object code of the
memory address specified by the value obtained by adding the sign-extended contents of the C
register to the contents of the HL register pair is entered into the zero flag, the content of the bit is
setto "1”.

SET (PC+A).b 1110 0001 El ZF<PC+A).b, (PC+A). b1
0100 Obbb 4b

After the inverted data of the content of the bit specified by the “b” in the object code of the
memory address specified by the value obtained by adding the sign-extended contents of the
accumulator to the contents of the program counter is entered into the zero flag, the content of the
bitissetto “1”.

SET (pp).g 1110 1ggg | E 8+g

ZF <(pp). g2~0, (PP)- g2~0<1

After the inverted data of the content of the bit specified by the register g’s lower 3- blt contents at

the memory address specified by the contents of the register pair pp (HL or DE) is entered into the

zero flag, the content of the bitissetto “1”.

Example: When DE =0125, W =82, and the memory contents at the address 0125y are 6By, after
executing the SET (DE).W instruction, the ZF will be set to “1"” and the memory contents
at the address 0125, will become 6Fy,.

Note : The bit test and set instruction (SET) is the read-modify-write instruction.
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Binary decrnl JF | ZF : CF : HF | &

CPL gb 1110 1ggg | E 8+g |ZF<gh, g.b<g. b Zix:i—1i—13
..1100 0bbb | D b

The content of the bit directly specified by the “b” in the object code of the register g is |nverted
Example: When A =3Cy, after executing the CPL A.3 instruction, the results will become Z=0 and

A=34,.
CPL (x.b 1110 0000 E0 |ZF<{x.b, x).b—X.b Z:ixi—i—1|s
XXXX XXXX XX : : :

1100 Obbb Cb

The content of the bit specified by the “b” in the object code of the memory address (0000 00FFy)

directly specified by the “x” in the object code is inverted.

CPL  (pp).b 1110 001p |E 2+pp |ZF<(pp).b, (pp). b(pp). b Zisxi—-i—|4
1100 Obbb Cb A

The content of the bit specified by the “b” in the object code of the memory address specnfled by the
contents of the register pair pp (HL or DE) is inverted.

CPL (HL+).b 1110 0110 E6 |ZF<{HL) b, (HL).b<@L).b, HL«<HL+1 | Z : *+ i — i — | 5
1100 Obbb Cb Pl

The content of the bit specified the “b” in the object code of the memory address specn‘led by the
contents of the HL register pair is inverted. Then, the HL register pair is incremented by one.

CPL (-HL).b 1110 0111 E7 |HL<HL-1, ZF(HD b, HL.b<(HD b | Z i + i— i — | 5
1100 Obbb Cb Lo

The HL register pair is decremented by one. Then the content of the bit specnfled by the "b" in the
object code of the memory address specified by the new contents of the HL register pair is inverted.

CPL (HL+d).b 1110 0100 E4 |ZF<(HL+d).b, (HL+d). be(HL+d). b Z:ixi—:i—1|68
dddd dddd dd oo
1100 Obbb Cb

The content of bit specified by the “b” in the object code of the memory address SPECIerd by the
value obtained by adding the sign-extended 8-bit data “d” in the object code to the contents of the
HL register pair is inverted.

CPL (HL+C).b 1110 0101 E5 ZF<(HL+C). b, (HL+C). b«~(HL+C). b
1100 Obbb Cb

The content of bit specified by the “b” in the object code of the memory address SPECIerd by the
value obtained by adding the sign-extended contents of the C register to the contents of the HL
register pair is inverted.

CPL (PC+A).b 1110 0001 El ZF<PC+A).b, PC+A). b«(PC+A).b
1100 Obbb Cb

The content of bit specified by the “b” in the object code of the memory address SPECIerd by the
value obtained by adding the sign-extended contents of the accumulator to the contents of the
program counter is inverted.

CPL (pp).g 1110 1ggg E 8+g

ZF <(pp). g2~0, (PP)- 82~0<(PP)- 82~0 I Z i - i ‘ 5

The content of bit specn‘led by the register g's lower 3-bit contents of the memory address specified

by the contents of the register pair pp (HL or DE) is inverted.

Example: When HL=0125y, B=58, and the memory contents at the address 0125, are 6By, after
executing the CPL (HL).B instruction, the ZF will be cleared to “0” and the memory
contents at the address 0125 will become 6A,.

LD CF,gb 1110 1ggg | E 8+g [CF<gb Ci—ix - ‘ 2
LA101 3bbb | D 8D | bbb L
The content of the bit directly specified by the “b" in the object code of the register g is Ioaded into
the carry flag.
Example: When A=01101101g, after executing the LD CF, A.4 instruction, the results will become
CF=0andJF=1.

Note: The bit test and complement instruction (CPL) is the read-modify-write instruction.
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Binary decial JF:ZF | CF :HF | =

LD CF,®.b 1101 1bbb | D 8+b |CF«(x).b Ci—tsi—]4
LKXXX XXXX o0 F STV TSTSRSTRTSTVPVIVRVRRNY ISTRTE VT SOV ORI US

The content of the bit specified by the “b” in the object code (first byte) of the memory address
(0000-00FFy) directly specified by the “x” in the object code (second byte) is loaded into the carry
flag.

LD  CF,(pp).b 1110 001p |E 2+pp |CF<(p).b C — i 5— 3
1101 1bbb | D 8+b R

...........................................................................................................................................................

The content of the bit specified by the “b” in the object code of the memory address specnfled by the
contents of the register pair pp (HL or DE) is loaded into the carry flag.

LD CF,(HL+).b | 1110 0110 E6 |CF—(HL).b, HL<HL+1 C — i §— 4
1101 1bbb | D 8+b P

The content of the bit specified by the “b” in the object code of the memory address specnfled by the
HL register pair is loaded into the carry flag. Then, the HL register pair is incremented by one.

LD CF,(-HL.b | 1110 0111 E7 |HL<HL-1, CF—HL).b Ci—is+i—|4
1101 1bbb | D 8+b P

The HL register pair is decremented by one. Then the content of the bit specnfled by the "b" in the
object code of the memory address specified by the new contents of the HL register pair is loaded
into the carry flag.

LD CF,(HL+d.b| 1110 0100 E4 |CF—MHL+d).b Ci—isi—|s5
dddd dddd dd Poob
1101 1bbb | D 8+b

The content of the bit specified by the “b” in the object code of the memory address specnfled by the
value obtained by adding the sign-extended 8-bit data “d” in the object code to the contents of the
HL register pair is loaded into the carry flag.

LD  CF,(HL+0).b| 1110 0101 E5 |CF—HL+C).b C — ik i- ‘ 5

1101 1bbb [ D 8+b

The content of the bit specified by the “b” in the object code of the memory address specnfled by the
value obtained by adding the sign-extended contents of the C register to the contents of the HL
register pair is loaded into the carry flag.

LD CF,(PC+A).b| 1110 0001 E1l |CF«<(PC+A).b C — i ;— 5
1101 1bbb | D 8+b P

The content of the bit specified by the “b” in the object code of the memory address specnfled by the
value obtained by adding the sign-extended contents of the accumulator to the contents of the
program counter is loaded into the carry flag.

LD CF,(pp).g 1110 1ggg E 8+g |CF<(pp).ga~o (o} — * — 4

The content of the bit specified by the register g’s lower 3-bit contents of the memory address
specified by the contents of the register pair pp (HL or DE) is loaded into the carry flag.

LD gb,CF 1110 1ggg | E 8+g |g b<CF 1:— - §— 2
1100 1bbb | C 8+b P

The content of the carry flag is entered into the bit directly specified by the "b” in the object code of

the register g. Note that the content of the carry flag is not changed.

Example 1: When A =154 and CF=1, after executing the LD A.5, CF instruction, the results will
become A=35 and CF=1.

Example 2: When B=7E, and CF=0, after executing the LD B.2, CF instruction, the results will
become B=7Ay and CF=0.

LD (x).b,CF 1110 0000 E0 |(x).b<CF 1i—i—i—1|s5
XXXX XXXX XX : : :
1100 1bbb C 8+b

The content of the carry flag is stored into the bit specified by the “b” in the object code of the

memory address (0000-00FF) directly specified by the “x” in the object code.
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Binary dech}I(l_a 1 JF : ZF CF ‘HF [ =

LD  (pp).b,CF 1110 001p |E 2+pp |(pp). b«CF 1i— - E— 4

1100 1bbb | C 8+b

...........................................................................................................................................................

The content of the carry flag is stored into the bit specified by the “b” in the object code of the
memory address specified by the contents of the register pair pp (HL or DE).

LD (HL+).b,CF 1110 0110 E6 (HL). b«CF, HL«<-HL+1
1100 1bbb C 8+b

The content of the carry flag is stored into the bit specified by the “b” in the object code of the
memory address specified by the contents of the HL register pair. Then, the HL register pair is
incremented by one.

LD (-HL).b,CF 1110 0111
1100 1bbb

E7
C 8+b

The HL register pair is decremented by one. Then the content of the carry flag is stored into the bit
specified by the “b” in the object code of the memory address specified by the new contents of the
HL register pair.

LD (HL+d).b,CF| 1110 0100 E4 |(HL+d). b<CF 1:i—i—i—|68
dddd dddd dd P
1100 1bbb | C 8+b

The content of the carry flag is stored into the bit specified by the “b” in the object code of the
memory address specified by the value obtained by adding the sign-extended 8-bit data “d” in the
object code to the contents of the HL register pair.

LD  (HL+0).b,CF| 1110 0101 E5 |(HL+C).beCF 1i—i—i- ‘ 6

HL<HL—1, (HL). b«CF 1:i—i—i—1]5

1100 1bbb | C 8+b

The content of the carry flag is stored into the bit specified by the “b” in the object code of the
memory address specified by the value obtained by adding the sign-extended contents of the C
register to the contents of the HL register pair.

LD (PC+A).b,CF| 1110 0001 E1l | (PC+A).b<CF 1:i—-1i- ;— 6
1100 1bbb | C 8+b P

The content of the carry flag is stored into the bit specified by the “b” in the object code of the
memory address specified by the value obtained by adding the sign-extended contents of the
accumulator to the contents of the program counter.

LD  (pp).g,CF 1110 1ggg | E 8+g |(pp). ga~o<CF 1 g— g— g— 5

The content of the carry flag is stored into the bit specified by the lower 3 bits of reglster g of the
memory address specified by the contents of the register pair pp (HL or DE).

XOR CF,g.b 1110 1ggg | E 8+g |CF<CFyg.b c - + -2
1101 Obbb Db P

The data that is the logical exclusive-OR of the content of the carry flag and the content of the bit

directly specified by the “b” in the object code of the register g is derived. The result is entered into

the carry flag.

Example: When A=5By and CF=1, after executing the XOR CF, A.3 instruction, the results will
become A=5By, CF=0and JF=1.

XOR CF,(x).b 1110 0000 E0 |CF<CFy(x).b Ti—isi—J]4
XXXX XXXX XX ! ! :
1101 0bbb Db

The data that is the logical exclusive-OR of the content of the carry flag and the content of the bit
specified by the “b” in the object code of the memory address (0000-00FF,) directly specified by the

u

x” in the object code is derived. The result is entered into the carry flag.

CF—CF(pp). b C — * NE

XOR CF,(pp).b 1110 001p
1101 Obbb

The data that is the logical exclusive-OR of the content of the carry flag and the content of the bit
specified by the “b” in the object code of the memory address specified by the contents of the
register pair pp (HL or DE) is derived. The result is entered into the carry flag.

E 2+pp
Db

Note : The bitstore instruction is the read-modify-write instruction.
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Binary decrnl JF | ZF : CF : HF | &

XOR CF,(HL+).b 1110 0110 E6 CF<—CFy*(HL). b, HL«<HL+1 Ci—i+:i—|4
..1101 0bbb | DD e e

The data that is the logical exclusive-OR of the content of the carry flag and the content of the bit
specified by the “b” in the object code of the memory address specified by the contents of the HL
register pair is derived. The result is entered into the carry flag. Then, the HL register pair is
incremented by one.

XOR CF,(-HL).b 1110 0111
1101 Obbb

Db

The HL register pair is decremented by one. Then the data that is the logical exclusive-OR of the
content of the carry flag and the content of the bit specified by the “b” in the object code of the
memory address specified by the new contents of the HL register pair is derived. The result is entered
into the carry flag.

XOR CF,(HL+d).b| 1110 0100 E4 |CF<CFy(HL+d).b Ci—isxi—-|s5
dddd dddd dd Poob
1101 Obbb Db

The data that is the logical exclusive-OR of the content of the carry flag and the content of the bit
specified by the "b” in the object code of the memory address specified by the value obtained by
adding the sign-extended 8-bit data “d” in the object code to the contents of the HL register pair is
derived. The resultis entered into the carry flag.

XOR CF,(HL+C).b| 1110 0101 E5
1101 Obbb

E7 IHL(—HL—I, CF<CFy (HL). b ci-iai-T4

CF<CFy¢(HL+C).b

The data that is the logical exclusive-OR of the content of the carry flag and the content of the bit
specified by the "b” in the object code of the memory address specified by the value obtained by
adding the sign-extended contents of the C register to the contents of the HL register pair is derived.
The results is entered into the carry flag.

XOR CF,(PC+A).b| 1110 0001 El
1101 Obbb

CF<CFy(PC+A).b

The data that is the logical exclusive-OR of the content of the carry flag and the content of the bit
specified by the "b” in the object code of the memory address specified by the value obtained by
adding the sign-extended contents of the accumulator to the contents of the program counter is
derived. The resultis entered into the carry flag.

Note: During SET/CLR/CPL (src).b or SET/CLRICPL (pp).g or LD (src).b, CF or LD (pp).g, CF instruction, the contents of the
output latch are read in if the I/O port except the tri-state port is accessed as the source memory (src)/(pp).
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MNEMONIC T OPERATION — ¢

Binary decimal JF {ZF (| CF :HF | &

CLR CF 0000 1100 0C CF<0 1:i—:0 — 1
The carry flag is cleared to “0”

SET  CF 0000 1101 | 0D [CFel [0 -T11-T1

The carry flagis set to "1”.
CPL  CF 0000 1110 | OF |JF<CF,CF<CF [+ -1+ 1-T1

The content of the carry flag is entered into the jump status flag. Then, the content of the carry flag
isinverted.
Example: When CF =0, after executing this instruction, the results will become JF=0, CF=1.

DI 0100 1000 48
0011 1010

7ZF « IMF, IMF <0 ‘ 7

The inverted data of the content of the interrupt master enable flag (IMF) is entered into the zero
flag. The interrupt master enable flag is then cleared to “0” (acceptance of all maskable interrupts

are disabled).
Example:When IMF = 1, after executing this instruction, the results will become JF = ZF = 0, IMF = 0.

EI 0100 0000 40 |ZF «IMF, IMF<1 Z i+ i—i— |5
L0011 1010 | 3A | i

The inverted data of the content of the interrupt master enable flag (IMF) is entered into the zero
flag. Then the interrupt master enable flag is set to “1” (acceptance of all interrupts are enabled).
Example:When IMF = 0, after executing this instruction, the results will become JF=ZF =1, IMF=1.
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(6) JUMP
OBJECT CODE FLAG §
MNEMONIC - TTor OPERATION — ¢
Binary decimal JF ZF CF HF E
JRS T,a 100d dddd 80+d [if JF=1 then PC«PC+d else null 11— == |42
............................................... @=8$+2+d)
If the jump status flag is “1”, a jump is made to the memory address specified by the value obtamed
by adding the sign-extended 5-bit displacement “d” in the object code (- 16 to + 15) to the current
contents of the program counter (PC=$ + 2). In this case, the JRS is the 4-cycle instruction.
If the jump status flag is “0”, the jump status flag is set to “1” and the CPU proceeds with the next
sequential instruction. In this case, the JRS is the 2-cycle instructlon
Example: When the JFis “1”, the JRS T,$ +9 instruction at the address C134y is executed, a jump is
made to the address C13Dy,.
JRS F,a 101d dddd AQ+d |if JF=0 then PC<PC+d else null 1 -1 —=1—= 4/2
............................................... @=8$+2+d)
If the jump status flag is “0”, a jump is made to the memory address specified by the value obtained
by adding the coded extended 5-bit displacement “d” in the object code (- 16 to + 15) to the
contents of the program cou nter. In this case, the JRS is the 4-cycle instruction.
If the jump status flag is “1”, a jump is not made, and the CPU proceeds with the next sequential
instruction. In this case, the JRS is the 2-cycle instruction.
JR  T,a 1101 0110 D6 |if JF=1 then PC<PC+d else null 1i—i—i— |42
..4ddd dddd | dd l@=$+2+d) i
If the jump status flag is “1”, a jump (4-cycle instruction) is made to the memory address specified by
the value obtained by adding the sign-extended 8-bit displacement “d” in the object code (- 128 to
+ 127) to the current contents of the program counter (which indicate the next instruction).
If the jump status flag is “0”, the jump status flag is set to “1”, and the CPU proceeds with the next
sequential instruction. In this case, the JR is the 2-cycle instructlon
Example: When the JFis “1”, and the JR T,$ + OF6H instruction at the address C134y is executed, a
jump is made to the address C12A,.
JR F,a 1101 0111 D7 if JF=0 then PC«<PC+d else null 1 :—:—:t— [42
.gddd dddd | dd |@=s+zea@ | ooi |
If the jump status flag is “0”, a jump (4-cycle instruciton) is made to the address specified by the value
obtained by adding the sign-extended 8-bit displacement “d” in the object code (- 128 to + 127) to
the current contents of the program counter.
If the jump status flag is “1”, a jump is not made, and the CPU proceeds with the next sequential
instruction. In this case, the JR is the 2-cycle instruction.
JR EQ,a 1101 0000 DO if ZF=1 then PC«PC+d else null 1:—:—:— |42
or ..4ddd dddd | dd l@=$+2+d) i
JR Z,a If the zero flag is “1”, a jump (4-cycle instruction) is made to the memory address specified by the
value obtained by adding the sign-extended 8-bit displacement “"d” in the object code (- 128 to
+ 127) to the current contents of the program counter.
If the zero flag is “0”, the jump status flag is set to “1”, and the CPU proceeds with the next
sequential instruction. In this case, the JR is the 2-cycle instruction.
JR NE, a 1101 0001 D1 if ZF=0 then PC<PC+d else null 1= 1= - 4/2
or ..4ddd dddd | dd l@=$+2+d) i
JR NZ,a If the zero flag is “0”, a jump (4-cycle instruction) is made to the memory address specified by the
value obtained by addlng the sign-extended 8-bit displacement “"d” in the object code (- 128 to
+ 127) to the current contents of the program counter.
If the zero flag is 1", the jump status flag is set to “1”, and the CPU proceeds with the next
sequential instructlon In this case, the JR is the 2-cycle instruction.
JR CS,a 1101 0010 D2 if CF=1 then PC«PC+d else null
or ..4ddd dddd | dd l@=$+2+d) S
JR LT,a If the carry flag is “1”, a jump (4-cycle instruction) is made to the memory address specn‘led by the
value obtained by addlng the sign-extended 8-bit displacement “"d” in the object code (- 128 to
+ 127) to the current contents of the program counter.
If the zero flag is 0", the jump status flag is set to “1”, and the CPU proceeds with the next
sequential instruction. In this case, the JR is the 2-cycle instruction.
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OBJECT CODE FLAG v
MNEMONIC T OPERATION ——— £
Binary decfri(lel JF : ZF : CF EHF E
JR CC,a 1101 0011 D3  |if CF=0 then PC«PC+d else null 1:i—i—i— |42
or ..4ddd dddd | dd  l@=$+2+d) SO S B
JR GE, a If the carry flag is “0”, a jump (4-cycle instruction) is made to the memory address specified by the

value obtained by addlng the sign-extended 8-bit displacement “"d” in the object code (- 128 to
+ 127) to the current contents of the program counter.
If the carry flag is “1”, the jump status flag is set to
instruction. In this case, theJRls the 2-cycle instruction.

JR LE,a 1101 0100 D4 if (CF\/ZF)=1 then PC<«PC+d else null
dddd dddd dd (a=$+2+d)

If the carry flag or the zero flag is “1”, a jump (4-cycle instruction) is made to the memory address
specified by the value obtained by addlng the sign-extended 8-bit displacement “d” in the object
code (- 128 to + 127) to the current contents of the program counter.

If both the carry flag and the zero flag are “0”, the jump status flag is set to “1”, and the CPU
proceeds with the next instruction. In this case, the JRis the 2-cycle instruction.

JR GT, a 1101 0101 Db if (CFVZF)=0 then PC«PC+d else null
dddd dddd dd (a=$+2+4d)

wan

1", and the CPU proceeds with the next

1

If both the carry flag and the zero flag are “0”, a jump (4-cycle instruction) is made to the memory
address specified by the value obtained by addmg the sign-extended 8-bit displacement “d” in the
object code (- 128 to + 127) to the current contents of the program counter.

If the carry flag or the zero flag is “1”, the jump status flag is set to 1", and the CPU proceeds with
the next instruction. In this case, the JR is the 2-cycle instruction.

JR a 1111 1011 FB PC<PC+d (a=$+2+d)
dddd dddd

An unconditional jump is made to the memory address specified by the value obtained by addlng the
sign-extended 8-bit displacement “d” in the object code (- 128 to + 127) to the current contents of
the program counter (which indicate the next instruction). When d =FEy, it provides an endless

looping.
Example: When the JR $ + 73H instruction at the address D5A7} is executed, a jump is made to the
address D61Cy.
Jp mn 1111 1110 FE |PCemn 1i—i—i—14
nnnn nnnn nn : : :
mmmm mmmm mm

.............................................................................................................................................................

An unconditional jump is made to the memory address directly specified by the 16-bit data “mn” in
the object code.

JP gz 1110 10gg |E 8+gg|PCegg 1:—:—i—1]3
1111 1110 FE ool

An unconditional jump is made to the memory address specified by the 16-bit register gg.
Example: When HL=E325, and the JP HL instruction is executed, a jump is made to the address

E325,.
JP ® 1110 0000 E0 |PCe(x+1,%) 1i—i—i—|6s
XXXX XXXX XX : : :

1111 1110 FE

An unconditional jump is made to the memory address stored in the 2 consecutive bytes starting
from the memory address (0000-00FFy) directly specified by the “x” in the object code.
Example: When the memory contents of the address 0085, are 27, and the memory contents of

the address 0086y are C3y, and the JP (85H) instruction is executed, a jump is made to the

address C327,.
JP (pp) 1110 001p |E 2+pp |PC«(pp+1,pp) 1i—:i—:i—1]s35
LA111 1130 ) R b L

An unconditional jump is made to the memory address stored in the 2 consecutive bytes starting

from the memory address specified by the register pair pp (HL or DE).

Example: When HL=0125,, the memory contents at the address 0125, are 874 and the memory
contents at the address 0126y are E5y, and the JP (HL) instruction is executed, a jump is
made to the address E587,.
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OBJECT CODE FLAG ¢
MNEMONIC - Mo OPERATION ¢
Binary dech}I(lal JF . ZF { CF .HF E
JP (HL+4d) 1110 0100 E4 PC<—MHL+d+1,HL+d) 1:i—i—i—=17
dddd dddd dd Poob
L1111 1110 ) FE e b i L

An unconditional jump is made to the memory address stored in the 2 consecutive bytes starting
from the memory address specified by the value obtained by adding to sign-extended 8-bit data “d”
in the object code to the contents of the HL register pair.

JP (HL+C) 1110 0101 ES PC—MHL+C+1,HL+C)
1111 1110

An unconditional jump is made to the memory address stored in the 2 consecutive bytes starting
from the memory address specified by the value obtained by adding the sign-extended contents of
the Cregister to the contents of the HL register pair.

JP (PC+A) 1110 0001 El PC—PC+A+1,PC+A)
1111 1110

An unconditional jump is made to the memory address stored in the 2 consecutive bytes starting
from the memory address specified by the value obtained by adding to sign-extended contents of
the accumulator to the current contents of the program counter (which indicate the next
instruction). This instruction is highly suited for multiple direction branch processing (refer to
Section 1.8.5).

Note:  Expansion machine instruction “J” is a jump instruction used for optimization by relocatable macro assembler in
place of “JRS”, “JR” or “JP”.
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(7) CALLand RETURN

OBJECT CODE FLAG ¢

MNEMONIC - o OPERATION : : ¢

Binary decimal JF ZF i CF HF E

CALLV n 1100 nnnn Cn (SP,SP—1)«<PC—1, SP<SP-2, —i—i—i=|7
............................................... PC(nX2+FFCly nx2+FFCOy) | 1 i 1 [

Vector format subroutine call is performed. That is, the value (the address where the CALLV
instruction is located + 1, i.e., the return address) obtained by subtracting “1” from current contents
of the program counter are stored at the address specified by the contents of the stack pointer, and
the stack pointer is decremented twice. Then the contents (vector) in the 2 consecutive bytes starting
from the address specified by the value obtained by adding FFCO to the value obtained by doubling
the 4-bit immediate data “n” (“n”is from 0 to 15) in the object code are loaded into the program
counter. Therefore the subroutine may begin anywhere in the 64K bytes program memory space.
Example: When SP=0123y, the contents at the address FFC8, are 45, and the contents at the
address FFC9y are E6y, and the CALLV 4H instruction at the address D1A4y, is executed,
D1y is written into the address 0123, A5y is written into the address 0122, SP=0121y,
and the address E645, is called.

CALLP n 1111 1101 FD ‘(SP SP—1)«<PC, SP<SP—2, — —i—i-1|es

nnnn nnnn nn

.............................................................................................................................................................

Page (short-absolute) format subroutine call is performed. That is, the program counter contents
(i.e., the return address) are stored at the address specified by the contents of the stack pointer, and
the stack pointer is decremented twice. Then, the 8-bit immediate data “n” in the object code is
loaded into the lower 8 bits of the program counter and FFy is loaded into the upper 8 bits of the
program counter. Note that because the address from FFCOy to FFFFy are vector tables for the CALLV
instruction and the interrupt/reset, the range 0= n=BFy is usually used.
Example: When SP=013Fy and the CALLP 76H instruction at the address CA51y is executed, CAy is
written into the address 013Fy, 53y is written into the address 013Ey, SP = 013Dy, and the
address FF76y, is called.

CALL mn 1111 1100 FC [(SP,SP—1)«PC+1, SP<SP—2, PCemn | — i— :i— :— | 6
nnnn nnnn nn : : :
mmmm mmmm mm

Long-absolute format subroutine call is performed. That is, the value (i.e., the return address)

obtained by adding “1” to the current contents of the program counter is stored at the address

specified by the contents of the stack pointer, and the stack pointer is decremented twice. Then, the

16-bit absolute address “mn” in the object code is loaded into the program counter. Therefore the

subroutine may begin anywhere in the 64K bytes program memory space.

Example: When SP=0138, and the CALL OCEO5H instruction at the address E273 is executed, E2
is written into the address 0138, 76y is written into the address 0137y, SP=01364, and
the address CEQ5y is called.

CALL gg 1110 10gg |E 8+gg |(SP,SP—1)«PC, SP<SP-2, PC«gg —i—i=i—168
1111 1100 FC P

The current contents of the program counter (i.e., the return address) are stored at the address

specified by the contents of the stack pointer and the stack pointer is decremented twice. Then, the

contents of the 16-bit register gg are loaded into the program counter.

Example: When SP=01264, HL=C8A7y and the CALL HL instruction at the address D491y is
executed, D4y is written into the address 0126y and 93 is written into the address
01254, SP=0124 and the address C8A7y is called.

CALL (® 1110 0000 EO |(SP,SP—1)«PC+1, SP<SP—2, e =
XXXX XXXX XX PC(—(x+1,x) : : :
1111 1100 FC

............................................................................................................................................................

The value (i.e., the return address) obtained by adding “1” to the contents of the program counter is
stored in the memory address specified by the contents of the stack pointer and the stack pointer is
decremented twice. Then, the contents in the 2 consecutive bytes starting from the memory address

un

(0000-00FFy) directly specified by the “x” in the object code are loaded into the program counter.

CALL  (pp) 1110 001p |E 2+pp |(SP,SP—1)«PC, SP<SP-2, —i—i—i—-18
1111 1100 FC P

The current contents of the program counter (i.e., the return address) are stored in the memory
address specified by the contents of the stack pointer and the stack pointer is decremented twice.
Then, the contents in the 2 consecutive bytes starting from the memory address specified by the
contents of the register pair pp (HL or DE) are loaded into the program counter.
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OBJECT CODE FLAG ¢
MNEMONIC T OPERATION —— ¢
Binary deerm JF (| ZF :CF :HF | &
CALL (HL+d) 1110 0100 E4 (SP,SP—-1)«PC+1, SP«SP-2, —i—i—i—-110
dddd dddd dd PC«—(HL+d+1,HL+d) : : :
LDIIL 1100 FC o eeeeeeeeeee e b L

The value (i.e., the return address) obtained by adding “1” to the contents of the program counter
are stored in the memory address specified by the contents of the stack pointer, and the stack
pointer is decremented twice. Then, the contents in the 2 consecutive bytes starting from the
memory address specified by the value obtained by adding the sign-extended 8-bit data “d” in the
object code to the contents of the HL register pair are loaded into the program counter.

CALL (HL+C) 1110 0101 E5 |(SP,SP—1) «PC, SP<SP—-2,
1111 1100 FC PC«(HL+C+1,HL+C)

The current contents of the program counter (i.e., the return address) are stored in the memory
address specified by the contents of the stack pointer, and the stack pointer is decremented twice.
Then, the contents in the 2 consecutive bytes starting from the memory address specified by the
value obtained by adding the sign-extended contents of the C register to the contents of the HL
register pair are loaded into the program counter.

CALL  (PC+A) 1110 0001 E1 ‘(SP,SP—I)(—PC, SP<SP-2,

1111 1100 FC |PC—(PC+A+1,PC+A)

The current contents of the program counter (i.e., the return address) are stored in the memory
address specified by the contents of the stack pointer, and the stack pointer is decremented twice.
Then, the contents in the 2 consecutive bytes starting from the memory address specified by the
value obtained by adding the sign-extended contents of the accumulator to the contents of the
program counter are loaded into the program counter. This instruction is suitable for multiple
direction branch processing.

RET 0000 0101 | 05 [SP<SP+2PC—(SP,SP-1) —i—i-i_-1]s

A return from the subroutine is performed. That is to say, the stack pointer is incremented by one,
and the memory contents (i.e., the lower 8 bits of the return address) of the address specified by new
contents of the stack pointer are loaded into the lower 8 bits of the program counter. The stack
pointer is incremented again, and the memory contents (i. e., the upper 8bits of the return address)
of the address specified by new contents of the stack pointer are loaded into the upper 8bits of the
program counter. No flags are affected.
Example: When SP=0123y, the contents at the address 0124, are 3Ey and the contents at 0125
are C8y, and this instruction is executed, SP=0125y and a jump is made to the address
C83Ey.

RETI 0000 0100 | 04 [SPeSP+3,PC—(SP—1,SP-2),PSWe(SP)| * [ * [+ [+ [ 6

A return from the maskable interrupt service routine is performed. That is, the stack pointer is
incremented twice and the memory contents (i.e., the return address) in the 2 consecutive bytes
starting from the memory address specified by that data are loaded into the program counter. Then,
the stack pointer is further incremented and the contents of the memory address specified by that
data are loaded into the program status word. The interrupt master enable flag is set to “1" during
maskable interrupt subroutine (if this instruction is executed during non-maskable interrupt service,
the interrupt master enable flag becomes undefined data).

Example: When SP =0123y, the contents at the address 0124 are 3Ey, the contents at 0125y are
C8y and the contents at 0126y are E4y, after executing the RETI instruction during
maskable interrupt service, the SP will be 0126y, the PSW will be E4, the IMF will be set
to “1” and a jump will be made to the address C83E.

RETN 1110 1000 E8 |SP<SP+3,PC—(SP—1,SP—2),PSW<(SP)| * i * i *+ i * | 7
0000 0100 04 Pl

A return from the non-maskable interrupt service routine is performed. That is, the stack pomter is
incremented twice and the memory contents (i.e., the return address) in the 2 consecutive bytes
starting from the memory address specified by that data are loaded into the program counter. Then,
the stack pointer is further incremented and the contents of the memory address specified by that
data are loaded into the program status word. The interrupt master enable flag is returned to the
status it was in before the non-maskable interrupt accept (If the interrupt master enable flag is set to
"1" in the interrupt service routine, then this flag remains “1").
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(8) PUSH, POP, SOFTWARE INTERRUPT and NO OPERATION

OBJECT CODE FLAG ¢

MNEMONIC T OPERATION ——— ¢
Binary dec?r}xil-al JF ZF CF HF' E

PUSH  PSW 0000 0111 07 | (SP)«PSW, SP<SP-1 —i—i—i—2

The contents of the program status word are stored in the memory address specn‘led by the contents
of the stack pointer. The stack pointer is then decremented by one. No flags are affected.

PUSH gg 1110 10gg |E 8+gg |(SP,SP—1) «<gg, SP<SP—2 —i—i—i—-1a
0000 0111 07 : : :

The contents of the upper 8 bits of the register pair gg are stored in the memory address specnfled by

the contents of the stack pointer, and the contents of the lower 8 bits of the register pair gg are

stored in the memory address specified by the value obtained by subtracting 1 from the above

address. Then, the stack pointer is decremented twice.

Example: When SP=013Fy, WA = 1234, after executing the PUSH WA instruction, the contents of
the address 013F will become 12 and the contents of the address 013E will become
34y. Also the SP will become 013Dy

POP  PSW 0000 0110 | 06 |SP<SP+1, PSWe(SP) s ix s ix |3

............................................................................................................................................................

The stack pointer is incremented by one, and the contents of the memory address specified by the

contents of the incremented stack pointer are loaded into the program status word.

Example: When the contents of the address 0137, are 64, SP=0136,, after executing the POP
PSW instruction, the results will become SP=0137, and PSW =64y (i.e., JF=HF=0,
ZF=CF=1and RBS = 4).

POP gg 1110 10gg |E 8+gg |SP<SP+2, gg<«(SP, SP-1)
0000 0110 06

The stack pointer is incremented twice, the contents of the memory address specn‘led by the contents

of the incremented stack pointer are loaded into the upper 8 bits of the register pair gg and the

contents of the memory address obtained by subtracting “1” from the above address are loaded into

the lower 8 bits of the register pair gg.

Example: When the contents of the address 0124 are 78y, the contents of the address 0125, are
564, SP=0123, , after executing the POP HL instruction, the results will become
HL = 5678, and SP = 0125,,.

SWI 1111 1111 | FF ‘(SP)<—PSW,(SP—l,SP—2)<—PC—1, —i—i—i-on

Software interrupt is performed. That is, the program status word contents are stored in the

memory address specified by the stack pointer contents, and the stack pointer is decremented by

one. Then, the upper 8 bits of the return address (PC - 1) are stored in the memory address specified
by new stack pointer contents (SP - 1), and the stack pointer is decremented again. The lower 8 bits
of the return address are stored in the memory address specified by new stack pointer contents (SP -

2), and the stack pointer is decremented by one more times. The interrupt master enable flag (IMF) is

cleared to “0”. Then, the memory contents (vector) in the addresses FFFC, and FFFDy, are loaded into

the program counter. The contents in the assress FFFCy are the lower 8 bits of the software interrupt
vector, and the contents in the address FFFDy are the upper. In this case, the SWI is the 9-cycle
instruction.

Software interrupt will not be generated during non-maskable interrupt service even if the SWI

instruction is executed and the same operation will be performed as with the NOP instruction. In this

case, the SWl is the 1-cycle instruction.

Example: When SP=0128y, PSW =46y, the contents of the address FFFC, are 03y, the contents of
the address FFFD are E7,, after executing the SWI instruction at the address CA74y, 46y
will be written into the address 0128, 75 will be written into the address 0127, and
CAy will be written into the address 0126,. The results will become SP= 1025y, IMF=0,
and a jump will be made to the address E703.

NOP 0000 0000 00 No operation —i-i—-i-11

CPU performs no operation during this machine cycle (i.e., moves to the next sequential instruction
without performing any operation). No flags are affected.
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1.6 INSTRUCTION SET SUMMARY
This section provides TLCS-870 instruction set summary.

descriptions concerning instructions.

Refer to section 1.5 for more detailed

(1) DATA TRANSFER and EXCHANGE

MNEMONIC i OPERATION FLAG E{
OBJECT CODE (Binary) JF 1 ZF i CF HF| &
LD A,r 0101 Orrr : Aer 1:7Z:-1-1[1
LD r, A 0101 1rrr : reA 1:2%2: 1
LD mg | 1110 1ggg : 0101 irrr |reg ) 1020 - 1= 2.
LD rr, gg 1110 10gg : 0001 Olrr |[rregg 1 - 2
LD SP, gg 1110 10gg 1111 1010 (SP<«gg 1 i — i - |3
LD gg, SP 1110 10gg 1111 1011 |[gg <SP 1:—:—-:—-1]3
LD A, 0010 0010 XXXX XXXX [A<®x®) 1:%Z:—-:—-]3
LD r, (% 1110 0000 XXXX XXXX |[re@&) 1:Z:i-i-1]4
0101 1rrr P
LD A, (HL) 0010 0011 A «(HL) 102 -1-|2
LD r, (pp) 1110 001p 0101 1rrr |r<(pp 1:2Z:—-:-1]3
LD r, (HL+) 1110 0110 0101 1rrr |re<(HL):HL «<HL+1 1:Z:i—-:1i—-1]4]|%x
LD r, (-HL) 1110 0111 : 0101 1rrr |HL<HL-1:r« (HL) 1:2Z:i-:i-]|4
LD r, (HL+d) 1110 0100 dddd dddd |r<HL+d) 1:Z:—-:i—-1|5
0101 1rrr P
LD r, (HL+C) 1110 0101 0101 1rrr |[r<HL+C) 5
LD r, PC+A) . 1110 0001 : 0101 1rrr Jre<®C+A) ... f1iZi= =] 5.
LD rr, (%) 1110 0000 XXXX XXXX |rr<(x+1,x) 5
0001 Oirr
LD rr, (pp) 1110 001p 0001 01rr |rr<(pp+1,pp) 1:=—:=:—-1]4
LD rr, (HL+d) 1110 0100 dddd dddd |rr < (HL+d+1,HL+d) 1i—-i—-i—-1]68
0001 Oirr
LD rr, (HL+C) 1110 0101 0001 01rr |[rr<(HL+C+1,HL+C) 1i—-:i—-:i_—-1]68
LD rr, (PC+A) 1110 0001 0001 O01rr |rr<(PC+A+1,PC+A) 1 :—-—:—-:—-1|8
LD (x), A 0010 1010 XXXX XXXX [(x)<A 1:—-:i—-:-1]3
LD &),r 1111 0000 XXXX XXXX |®)<r 1 i —-:i—-:i—-1]4
0101 Orrr
LD (HL), A 0010 1011 (HL) <A 1i—-i—-i_-1]2
LD (pp), r 1111 001p 0101 Orrr |(pp) «r 1 :—-i—-:i-1]3
LD (HL+), r 1111 0110 0101 Orrr |(HL) «r:HL «<HL+1 1:—-:—=:=-1|4]%n
LD (-HL), r 1111 0111 0101 Orrr |[HL<HL-1:(HL)<r 1i-i-i-|4
LD (HL+d),r 1111 0100 dddd dddd |HL+d) <r : : 5
......................................... 0101 Orrr e
LD (x), rr 1111 0000 XXXX XXXX |(x+1,x)<rr : :
0001 0Orr P
LD (pp), rr 1111 001p 0001 00rr |(pp+1,pp) «rr 1:—-:—-:—-1|4
LD (HL+d), rr 1111 0100 dddd dddd |(HL+d+1,HL+d)<rr 1i-i-i-1]6®
0001 OOrr : :
LD @), ®) 0010 0110 : yyyy yyyy |[®<® 1:2:-:-|5
......................................... Dy AT 2, S Y OO RRUUORUURUUUUPRUOURRRRRURUNY IUSUUON- SRS SUUUON SRS SO
LD (x), (pp) 1110 001p 0010 0110 |(x) «(pp) 1:U:=-:=1|5
XXXX XXXX : :
LD (x), (HL+d) 1110 0100 dddd dddd [(x) < HL+d) 1:U0i-i-|7
0010 0110 XXXX XXXX : :
LD (x), (HL+C) 1110 0101 : 0010 0110 |(x) < (HL+C) 1:U0U:-: - |7
XXXX XXXX ; ;
LD (x), (PC+A) 1110 0001 : 0010 0110 |(x)«<(PC+A) 1:iU0i-i- |7
......................................... DA TS, S SN OO UURRUOUPRRNRURRORNY IUUUON VSRR SUUUON SRS SO
LD (HL), x) 1110 0000 XXXX XXXX |[(HL) «(x) 1:Z:i—-:i—-15
0010 0111 : :
LD (HL), (pp) 1110 001p 0010 0111 |[(HL) < (pp) 1:2:-:-1|4
LD (HL), (HL+d) 1110 0100 dddd dddd |(HL) < (HL+d) 1:Z:i-%i—-1]686
0010 0111 : :
LD (HL), (HL+C) 1110 0101 0010 0111 |[(HL) < (HL+C) 1:Z:i—-:i—-1]686
LD (HL), (PC+A) 1110 0001 0010 0111 | (HL) <« (PC+A) 1:i7:i_:_16

Note: *1

r ¥ Hor L register.
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] FLAG X

MNEMONIC OBJECT CODE (Binary) OPERATION JF (ZF . CF (HF L

LD rn 0011 Orrr : | nnnn_nNNNn_ fren 1:=-i=i=1]2.

LD rr, mn 0001 Oirr NNNN NNNN | rr < mn 1 :— i —: —| 3
mmmm mmmm

LD SP, mn 1111 1010 nnnn nnnn [ SP «<mn 1 :—-:—-:~-1]3

......................................... mmmm_mmmm e e

LD RBS, n 0000 1111 0000 nnnn |RBS<n 1 @ — @ —: —| 2

CLR (%) 0010 1110 XXXX XXXX [(x)«0 1:—-:—-:1—-14

LD (x),n 0010 1100 XXXX XXXX |(x)en 1 i—-i—-i—-14
nnNn nnnn

CLR (HL) 0010 1111 (HL) <0 1:—-:—-:—-1]2

LD (HL), n 0010 1101 nnnn nnnn | (HL) «n 1:—-:—=:—-1]3

LD (DE), n 1111 0010 0010 1100 |(DE)<«n 1 :—-:—-:-1]4
nnnn nnnn

LD (HL+), n 1111 0110 0010 1100 |(HL)<«n:HL <« HL+1 1 :—-—:=:—=135

nnnn nnnn

LD (-HL), n 1111 0111 : 0010 1100 [HL «HL-1:(HL)<n 1i—-i—-:i—-1|%5
nnnn nnnn

LD (HL+d), n 1111 0100 dddd dddd | HL+d) <n 1:-:—-:_-1]6¢8

LDW (x), mn 0010 0100 : XXXX XXXX |(x+1,%) < mn 1:—-:—-:i—-1|68
nNNN nnNnn : mmmm mmmm
LDW (HL), mn 0010 0101 : nnnn nnnn |(HL+1,HL) < mn 1:i—-i—-:i—-1]5
mmmm mmmm : : :
XCHrg ... 1110 1999 : 1010 1irrr lreg ) 1:2:-:-13.
XCH rr, gg 1110 10gg : 0001 00Orr |[rrogg 1 :—:—:—-13
XCH r, (x) 1110 0000 XXXX XXXX [re () 1:Z:i—-1—-1|5
1010 1rrr S
XCH r, (pp) 1110 001p 1010 1rrr [re(pp) 1:Z:i—-:i—-1]4
XCH r, (HL+) 1110 0110 1010 1rrr |re (HL):HL < HL+1 1:Zi-i-15
XCH r, (—HL) 1110 0111 1010 1rrr |[HL<«HL-1:r < (HL) 1:2Z:-:-1|5
XCH r, (HL+d) 1110 0100 dddd dddd |re (HL+d) 1:Z:—-:i—-1686
1010 1rrr SR
XCH r, (HL+C) 1110 0101 1010 1rrr |re HL+C) 1:Z:i-:1-1]68
XCH r, (PC+A) 1110 0001 : 1010 irrr [(ro (PC+A) 1 :%7:—:_-]68
Note:  *2 During XCH instruction, the ZF is set to “1” if an original value of register g or source memory

(src) before exchange is 00y, otherwise the ZF is cleared to "0”.

*2
*2

*2
*1,2

*2

*2
*2
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(2) ARITHMETIC and LOGICAL OPERATION
MNEMONIC OBJECT CODE (Binary) OPERATION I Zl;L?g’F TF ’g
CMP A, g 1110 1ggg : 0110 0111 [A—g Z 7 :C:H]|2
CMP & A . 1110 1ggg : 0110 1111 Je—A ) Z:2:C:H|3
CMP WA, gg 1110 10gg 0011 0111 |WA_gg Zz:z:ciul4
CMP A, (x) 0111 1111 XXXX XXXX [A-(x) Z:%7Z:C:H|A4
CMP A, (pp) 1110 001p : 0111 1111 |[A—(pp) Z:Z:CiH]|3
CMP A, (HL+) 1110 0110 : 0111 1111 |[A—(HL):HL <« HL+1 Z:Z:C:H|4
CMP A, (-HL) 1110 0111 0111 1111 |HL < HL-1:A—(HL) Z:Z:iC:iH|4
CMP A, (HL+d) 1110 0100 dddd dddd [A-HL+d) Z:1Z:C:iH|S5
0111 1111 : : :
CMP A, (HL+C) 1110 0101 0111 1111 [A-HL+C) Z:Z:iC:iH|S5
CMP A, (PC+A) 1110 0001 0111 1111 |A—(PC+A) Z:7Z:C:iH|S5
CMP (x), (HL) 1110 0000 XXXX XXXX | (x)—(HL) Z:Z:C:H|®6
0110 0111 S R
CMP (pp), (HL) 1110 001p : 0110 0111 |(pp)—(HL) z: zici H|S
CMP (HL+d), (HL) 1110 0100 dddd dddd |(HL+d)-(HL) Z:Z:C:iH|T1
0110 0111 : : :
CMP (HL+C), (HL) 1110 0101 0110 0111 |MHL+C)—(HL) Z:Z:CiH|T1
CMP (PC+A), (HL) | 1110 0001 : 0110 0111 |(PC+A)—(HL) Z:i7Z: CiH|7
CMP A, n 0111 0111 nnnn nnnn |[A—n Z:7Z:C:H|2
CMP g, n 1110 1ggg : 0111 0111 |g-n Z:Z:C:H|3
......................................... oD AN e B
CMP gg, mn 1110 10gg 0011 1111 |gg—mn Z:Z:C:U| 4
nnnn nnnn mmmm mmmm : : :
CMP (x), n 1110 0000 XXXX XXXX |&x)—n Z:Z:C:H|S5
0111 0111 nnnn nnnn : : :
CMP (pp), n 1110 001p 0111 0111 |(pp)—n Z:Z:C:H]|4
nnnn nnnn : : :
CMP (HL+), n 1110 0110 : 0111 0111 |[(HL)—n:HL «<HL+1 Z:Z: CiH|S5
nnnn nnnn : : :
CMP (—HL), n 1110 0111 0111 0111 [HL «<HL-1:(HL)—n Z:7Z: CiH|S5
nnnn nnnn oo
CMP (HL+d), n 1110 0100 dddd dddd |HL+d)—n Z:Z:C:H|®6
0111 0111 nnnn nnnn R R
CMP (HL+C), n 1110 0101 0111 0111 |HL+C)-n Z:Z:C:H|®
nnnn nnnn : : :
CMP (PC+A), n 1110 0001 : 0111 0111 [(PC+A)-n Z:72:C:H|6
nnnn nnnn : : :
MCMP (x), n 1110 0000 XXXX XXXX [&)An—A Z:Z:C:iH|G®
0010 1111 nnnn nnnn : : :
MCMP (pp), n 1110 001p 0010 1111 |(pp)An—-A Z Z C H| S5
nnnn nnnn : : :
MCMP (HL+), n 1110 0110 : 0010 1111 |[(HL)An—A:HL «HL+1 Z:Z:C:H|E6
nnnn nnnn : : :
MCMP (-HL), n 1110 0111 : 0010 1111 [HL «HL-1:(HL)An—-A Z:Z: CiH|®6
nnnn nnnn : : :
MCMP (HL+d), n 1110 0100 dddd dddd |HL+d)An-A Z:Z:CiH|T
0010 1111 nnnn nnnn : : :
MCMP (HL+C), n 1110 0101 0010 1111 |HL+C)An-A Z:Z:C:iH|7
nnnn nnnn : : :
MCMP (PC+A), n 1110 0001 : 0010 1111 [(PC+A)An-A Z:1Z:iCiH|7
nnnn nnnn : : :
INC x| 0110 Orrr & o, PR 3.t SO Ci.Z. .= =]1.
INC rr 0001 00rr rr<rr+1 CizZ:i—1—-1]2
INC 0010 0000 : xxxX XXXX [ <®+1 c:z:-:-1[5
INC (HL) 0010 0001 (HL) « (HL)+1 Ciz:i-:i-]4
INC (DE) 1110 0010 0010 0000 [(DE)<« (DE)+1 CiZi-i—-|4
INC (HL+) 1110 0110 0010 0000 |(HL)<« (HL)+1:HL <« HL+1 CiZi-i-|5
INC (—HL) 1110 0111 0010 0000 [HL «<HL-1:(HL)« HL)+1 c:zZ:i-:-|s
INC (HL+d) 1110 0100 dddd dddd |[(HL+d) < HL+d)+1 CiZ:i-:i—-1]686
0010 0000 P
INC (HL+C) 1110 0101 0010 0000 |[(HL+C)«(HL+C)+1 cCizZ:i-i-|8
INC (PC+A) 1110 0001 0010 0000 [(PC+A)«<(PC+AI+1 c:iz:i_:_168
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FLAG ¥

MNEMONIC OBJECT CODE (Binary) OPERATION TFzr oF OF §

DEC T 0110 Irrr © oo TEImL e CilzZi-imf L

DEC rr 0001 10rr rr<rr—1 C:Z:—:—-|2

DEC (%) 0010 1000 XXXX XXXX |&x) «®-1 C:Z:-:-1]5

DEC (HL) 0010 1001 (HL) < (HL)-1 CiZ:i-:i-|4

DEC (DE) 1110 0010 0010 1000 |(DE)<«(DE)—1 CiZ:i-i-|4

DEC (HL+) 1110 0110 0010 1000 |(HL)<«(HL)—1:HL < HL+1 CizZi-i_-1|s5

DEC (-HL) 1110 0111 0010 1000 |HL <« HL-1:(HL)<« (HL)—1 C:z:i-:-1]5

DEC (HL+d) 1110 0100 dddd dddd [HL+d) < HL+d)-1 cCiz:i-:i-1]68
0010 1000 : : :

DEC (HL+C) 1110 0101 : 0010 1000 |(HL+C)< (HL+C)-1 cCizi-:i-16

DEC (PC+A) 1110 0001 0010 1000 |(PC+A)<(PC+A)—1 C:Z:—:—1]686

ADD A, g 1110 1ggg : 0110 0001 [A<A+g C:Z:C:HJ|2

ADD e A . 1110 1ggg : 0110 1001 |gegt+A L CiZ i CiH|3

ADD WA, gg 1110 10gg : 0011 0001 |[WA «<WA+gg C!IZ:C:iU]| 4

ADD A, (x) 0111 1001 : XXXX XXXX [A<A+(x) Ci!Z:C:iH|A4

ADD A, (pp) 1110 001p 0111 1001 |A < A+(pp) C:iZ:iC:H|S3

ADD A, (HL+) 1110 0110 0111 1001 |A < A+(HL):HL < HL+1 CiZ:iC:H|4

ADD A, (-HL) 1110 0111 0111 1001 |HL < HL-1:A < A+(HL) C:Z:C:iH|H4

ADD A, (HL+d) 1110 0100 : dddd dddd |A «A+(HL+d) CiZiCiH|S5
0111 1001 oo

ADD A, (HL+C) 1110 0101 0111 1001 |A<«<A+(HL+C) C:Z:C:H|S5

ADD A, (PC+A) 1110 0001 0111 1001 |A <A+ (PC+A) C:iZ:iCiH|S5

ADD (x), (HL) 1110 0000 XXXX XXXX |(x) < (®)+(HL) C:iZ:iC:iH|7T
0110 0001 : : :

ADD (pp), (HL) 1110 001p 0110 0001 |(pp) < (pp)+(HL) CizZ:iC:H|®6

ADD (HL+d), (HL) [ 1110 0100 dddd dddd |(HL+d) < (HL+d)+(HL) C:Z:C:H|8
0110 0001 oo

ADD (HL+C), HL) | 1110 0101 0110 0001 |(HL+C) <« (HL+C)+(HL) C:Z:C:H|S

ADD (PC+A), (HL) | 1110 0001 0110 0001 [(PC+A) < (PC+A)+(HL) cCizZiciH|8

ADD A/ n 0111 0001 nnnn nnnn (A<A+n C:Z:C:iH|2

ADD g n 1110 1ggg 0111 0001 |g<g+n C:iZ:C:H|S3

......................................... nnNN NNNN e b b

ADD gg, mn 1110 10gg : 0011 1001 [gg<gg+mn CizZ:C:iU|4
NNNN NNNN : mmmm mmmm : : :

ADD (x), n 1110 0000 : xxXX XXXX [(x) <®&®+n C:Z:C:H|®6
0111 0001 : nnnn nnnn oo

ADD (pp), n 1110 001p : 0111 0001 |(pp) < (pp)+n CiZ:C:H|S5
nnnn nnnn : : : :

ADD (HL+), n 1110 0110 : 0111 0001 |(HL) «(HL)+n:HL «HL+1 CiZ:iC:iH|®6
nnnn nnnn : H H H

ADD (-HL), n 1110 0111 : 0111 0001 |HL «HL-1:(HL)« (HL)+ n C:Z:C:H|®6
nnnn nnnn : : : :

ADD (HL+d), n 1110 0100 : dddd dddd |(HL+d) < (HL+d)+n CizZ:iCiH|T
0111 0001 : nnnn nnnn : : :

ADD (HL+C), n 1110 0101 : 0111 0001 |[(HL+C)<« (HL+C)+n C:iZ:iC:H|T
nnnn nnnn : : : :

ADD (PC+A), n 1110 0001 : 0111 0001 |[(PC+A)«(PC+A)+n CiZ:iC:iH|T
nnnn nnnn : : : :

ADDC A, g 1110 1ggg : 0110 0000 [A<A+g+CF C:Z:C:H|2

ADDC g, A . 1110 1ggg : 0110 1000 |g<g+A+CF | cC:z:.C:H]|3

ADDC WA, gg 1110 10gg : 0011 0000 [WA < WA+gg+CF C:Z:C:U|[4

ADDC A, () 0111 1000 XXXX XXXX |A<«A+(x)+CF C!Z:C:H|4

ADDC A, (pp) 1110 001p : 0111 1000 |A «A-+(pp)+CF CizZ:C:H|S3

ADDC A, (HL+) 1110 0110 0111 1000 |A < A+(HL)+CF:HL «HL+1 C:iZ:C:H|4

ADDC A, (—HL) 1110 0111 0111 1000 |HL<«HL-1:A <« A+(HL)+CF C:Z:C:H|4

ADDC A, (HL+4) 1110 0100 dddd dddd |A < A+HL+d)+CF C:iZ:iC:iH|S5
0111 1000 : : :

ADDC A, (HL+C) 1110 0101 0111 1000 |A < A+(HL+C)+CF CiZ:iC:iH|S5

ADDC A, (PC+A) 1110 0001 0111 1000 |A < A+(PC+A+CF ciz:c:uls
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TOSHIBA TLCS-870
MNEMONIC i OPERATION FLAG ;
OBJECT CODE (Binary) JF (ZF [ CF HF| &
ADDC (x), (HL) 1110 0000 : xxxX XXXX [(x)« (x)+(HL)+CF C:Z:C:H|n7
0110 0000 P
ADDC (pp), (HL) 1110 001p 0110 0000 | (pp) < (pp)+(HL)+CF C:zZ:C:H|®6
ADDC (HL+d), (HL) 1110 0100 dddd dddd |(HL+d) « HL+d)+(HL)+CF C:iZ:iCiH]|S8
0110 0000 P
ADDC (HL+C), (HL) | 1110 0101 0110 0000 |(MHL+C)« (HL+C)+HL)+CF CiZ:iC:iH|S
ADDC (PC+A), (HL) | 1110 0001 0110 0000 |(PC+A) < (PC+A)+(HL)+CF C:Z:C:H|S
ADDC A, n 0111 0000 nnnn nnnn (A< A+n+CF CiZ:iC:iH|2
ADDC g, n 1110 1ggg 0111 0000 |g<g+n+CF C:izZ:iC:H|3
......................................... MNNN NANN e e
ADDC gg, mn 1110 10gg 0011 1000 |gg<« gg+mn+CF C:Z:C:U|¢4
nnnn nnnn mmmm mmmm : :
ADDC (x), n 1110 0000 XXXX XXXX [(&x)<« &) +n+CF C:Z:C:H]J|®
0111 0000 nnnn nnnn R
ADDC (pp), n 1110 001p 0111 0000 | (pp) « (pp)+n+CF CiZ:iC:iH|S5
nnnn nnnn : : :
ADDC (HL+), n 1110 0110 : 0111 0000 |(HL)«<(HL)+n+CF:HL«<HL+1 |C :Z i C i H | 6
nnnn nnnn : : :
ADDC (-HL), n 1110 0111 : 0111 0000 |HL<«HL-1:(HL)«(HL)+n+CF | C { Z i C i H | 6
nnnn nnnn : : :
ADDC (HL+d), n 1110 0100 dddd dddd |(HL+d) < (HL+d)+n+CF C:izZ:iC:H|T
0111 0000 nnnn nnnn P
ADDC (HL+C), n 1110 0101 0111 0000 ((HL+C)<« (HL+C)+n+CF CiZ:iC:iH|T
nnnn nnnn Poor
ADDC (PC+A), n 1110 0001 0111 0000 [(PC+A)« (PC+A)+n+CF C:Z:C:H|T7
nnnn nnnn : : :
SUB A, g 1110 1ggg 0110 0011 [A«<A-g C:Z:C:H]|2
SUB @A ... 1110 1g9gg : 0110 1011 Jeeg-A ] C:z.C:iH|S3,
SUB WA, gg 1110 10qg 0011 0011 |WA <WA—gg CiZ:iciu|f4
SUB A, (x) 0111 1011 XXXX XXXX |A<A-(x) C:Z:C:H|4
SUB A, (pp) 1110 001p : 0111 1011 |[A<A—(pp) C:iZ:C:iH|S3
SUB A, (HL+) 1110 0110 0111 1011 |[A<«A—(HL):HL «HL+1 C:Z:C:H|4
SUB A, (-HL) 1110 0111 0111 1011 |HL<«<HL-1:A«<A—(HL) C:!Z:C:H|4
SUB A, (HL+4d) 1110 0100 dddd dddd |A <A—(HL+d) C!Z:iCiH|S5
0111 1011 : : :
SUB A, (HL+C) 1110 0101 0111 1011 (A< A—(HL+C) CiZ:iCiH|S5
SUB A, (PC+A) 1110 0001 0111 1011 [A<A—(PC+A) C:Z:C:H|s5
SUB (x), (HL) 1110 0000 XXXX XXXX [&)«&)—HL) C!Z:C:iH|T
0110 0011 : : :
SUB (pp), (HL) 1110 001p 0110 0011 |(pp) < (pp)—(HL) CiZ:iC:iH|®6
SUB (HL+d), (HL) | 1110 0100 dddd dddd |(HL+d) < (HL+d)—(HL) cizZ:iCciH|S
0110 0011 : : :
SUB (HL+C), (HL) | 1110 0101 0110 0011 |(HL+C) <« (HL+C)—(HL) CizZ:C:H|S8
SUB (PC+A), HL) | 1110 0001 0110 0011 [(PC+A) < (PC+A)—(HL) CiZiC:H]|S8
SUB A, n 0111 0011 nnnn nnan [A<A-n C:Z:C:HJ2
SUB g, n 1110 1ggg 0111 0011 |g«g-n C:Z:C:H|3
......................................... MNNN NANN e b
SUB gg, mn 1110 10gg 0011 1011 |gg<gg—mn C:iZ:C:U|4
nnnn nnnn mmmm mmmm : :
SUB (%), n 1110 0000 XXXX XXXX [x) <& —-n C:Z:C:H|®6
0111 0011 nnnn nnnn : : :
SUB (pp), n 1110 001p 0111 0011 |(pp) «(pp)—n C Z C H| 5
nnnn nnnn : : :
SUB (HL+), n 1110 0110 0111 0011 |(HL)«<(HL)— n: HL «HL+1 CiZ:iC:H|®6
nnnn nnnn : : :
SUB (—HL), n 1110 0111 0111 0011 [HL «HL-1:(HL)«(HL)—n C:zZ:C:H|®6
nnnn nnnn : : :
SUB (HL+d), n 1110 0100 dddd dddd |(HL+d) < HL+d)—n CiZ:iCiH|7T
0111 0011 nnnn nnnn : : :
SUB (HL+C), n 1110 0101 : 0111 0011 [(HL+C)<« (HL+C)—n CizZiCiH|T
nnnn nnnn : : :
SUB (PC+A), n 1110 0001 : 0111 0011 |(PC+A) < (PC+A)—n CizZ:iCciH|T7
nnnn_nnnn : : :
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TOSHIBA

TLCS-870

MNEMONIC OBJECT CODE (Binary) OPERATION JF . E
H E
SUBB A, g 1110 1ggg : 0110 0010 |A<A—-g—CF C: 2
SUBB g, A .| 1110 1999 | 0110 1010 |geg-A-CF . . | CiZiCiH]| 3.
SUBB WA, gg 1110 10gg : 0011 0010 [WA<WA_gg—CF C: : 4
SUBB A, (%) 0111 1010 XXXX XXXX [A<A—-(x)-CF C 4
SUBB A, (pp) 1110 001p 0111 1010 (A< A—(pp)—CF C: 3
SUBB A, (HL+) 1110 0110 0111 1010 (A« A-(HL)—CF:HL «<HL+1 C: 4
SUBB A, (-HL) 1110 0111 0111 1010 |(HL<«HL-1:A <« A—(HL)-CF c 4
SUBB A, (HL+d) 1110 0100 dddd dddd (A <A—(HL+d)-CF C 5
0111 1010 :
SUBB A, (HL+C) 1110 0101 0111 1010 (A «<A—(HL+C)—CF C: 5
SUBB A, (PC+A) 1110 0001 0111 1010 |[A <A—(PC+A)-CF C 5
SUBB (x), (HL) 1110 0000 XXXX XXXX |[(x)«(x) —HL)-CF C: 7
0110 0010 :
SUBB (pp), (HL) 1110 001p 0110 0010 | (pp) « (pp)—(HL)—CF C: 6
SUBB (HL+d), (HL) | 1110 0100 dddd dddd [@HL+d) < #HL+d)—HL)-CF C 8
0110 0010 :
SUBB (HL+C), (HL) | 1110 0101 0110 0010 |(HL+C)<« (HL+C)-(HL)—-CF C: 8
SUBB (PC+A), (HL) 1110 0001 0110 0010 [(PC+A) <« (PC+A)—HL)-CF C: 8
SUBB A, n 0111 0010 nnnn nnnn [A<A—-n-CF C: 2
SUBB g, n 1110 1ggg 0111 0010 |g<g-n—CF C: 3
......................................... N NN e
SUBB gg, mn 1110 10gg 0011 1010 |gg<gg—mn—CF C:Z:C:U|4
nnnn nnnn mmmm mmmm : : :
SUBB (x), n 1110 0000 XXXX XXXX |(x)«(x)—n—CF C:Z:C:H|6®8
0111 0010 nnnn nnnn S
SUBB (pp), n 1110 001p 0111 0010 |(pp) < (pp)—n—CF CiZ:CiH|S5
nnnn nnnn : : g
SUBB (HL+), n 1110 0110 0111 0010 |(HL)<«<(HL)-n—CF:HL<HL+1 | C : Z ! C i H | 6
nnnn nnnn : : :
SUBB (—HL), n 1110 0111 0111 0010 |(HL<«HL-1:(HL)«MHL)-n-CF [ C : Z :C :H | 6
nnnn nnnn : : :
SUBB (HL+d), n 1110 0100 dddd dddd |@HL+d) < @HL+d)—n—CF C:iZ:CiH|"7
0111 0010 nnnn nnnn S
SUBB (HL+C), n 1110 0101 0111 0010 |(HL+C) <« (HL+C)—n—CF c:zZ:C: H|T7
nnnn nnnn : : :
SUBB (PC+A), n 1110 0001 0111 0010 [(PC+A)«(PC+A)—n—CF Ci!ZiCiH|"7
nnnn _nnnn : : :
AND A g 1110 1ggg : 0110 0100 [A<AAg Z:i7Z:i-—i—-1|2
AND e A L 1110 1ggg : 0110 1100 |gegnA | ziZ2i=iz]3.
AND WA, gg 1110 10gg : 0011 0100 [WA<WAAgg Z:7Z:—:1—|4
AND A, (x) 0111 1100 XXXX XXXX |A<—AA®K) Z:Z:—:—1]4
AND A, (pp) 1110 001p 0111 1100 |A<AA(pp Z:Z:i-i-1]3
AND A, (HL+) 1110 0110 0111 1100 |A«<AAHL):HL «<HL+1 Z:Z:i-i-1|4
AND A, (—HL) 1110 0111 0111 1100 |[HL<«HL-1:A<AA(HL) Z:1Z:i-i-|4
AND A, (HL+d) 1110 0100 dddd dddd |[A <AAMHL+d) Z:Zi-i_-1|5
0111 1100 : :
AND A, (HL+C) 1110 0101 0111 1100 |A<AAMHL+C) Z:7Z:i-i-1|5
AND A, (PC+A) 1110 0001 0111 1100 |A<AAPC+A) Z:Z:i—-—:1—-15
AND (x), (HL) 1110 0000 XXXX XXXX |(x) < &) AMHL) Z:Z:—-:—-17
0110 0100 : :
AND (pp), (HL) 1110 001p 0110 0100 | (pp) < (pp) A (HL) Z:iZ:i-i-|6®
AND (HL+d), (HL) | 1110 0100 dddd dddd |HL+d) < (HL+d) A (HL) Z:Z:i—-:i-|S8
0110 0100 S
AND (HL+C), (HL) | 1110 0101 0110 0100 |(HL+C)« (HL+C)AHL) Z:7Z:i-:i-|38
AND (PC+A), (HL) 1110 0001 0110 0100 |(®PC+A) < (PC+A)AHL) Zi7Z:i—-:1_1]38
AND A, n 0111 0100 nnnn nnnn - [A<«<AAn Z:72:-:-|2
AND g n 1110 1ggg 0111 0100 [gegAn Z:iZ:i-i-|s3
......................................... D N e, : :
AND gg, mn 1110 10gg : 0011 1100 |gg<ggAmn
nnnn_nnnn MMmm_mmmm
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TOSHIBA TLCS-870

] FLAG X

MNEMONIC OBJECT CODE (Binary) OPERATION JF zr cr HF] &

AND (), n 1110 0000 : XxxXX XXXX |&x <& An Z:Z:i-:i-1|686
0111 0100 : nnnn nnnn -

AND (pp), n 1110 001p : 0111 0100 |(pp)«<(pp)An Z: Z:i-:i-1]65
nnnn nnnn : : :

AND (HL+4), n 1110 0110 @ 0111 0100 |(HL) «<(HL)An:HL «<HL+1 Z:Z:i-:1—-1|68
nnnn nnnn ] ] ]

AND (-HL), n 1110 0111 | 0111 0100 |HL «HL-1:(HL) < (HL)An Z:%7Z:—-:i-1]68
nnnn nnnn : : :

AND (HL+d), n 1110 0100 : dddd dddd [(HL+d) < #HL+d)An ZZi -1 =17
0111 0100 : nnnn nnnn P

AND (HL+C), n 1110 0101 : 0111 0100 |(HL+C)<«(HL+C)An Z:Z:i—i—- |1
nnnn nnnn : : :

AND (PC+A), n 1110 0001 : 0111 0100 [(PC+A)<(PC+A)An Z Z -1 -7

nnnn nnnn : H H

OR A, g 1110 1ggg : 0110 0110 |A<Avg Z.Z - -2

OR A .| 1110 19gg : 0110 1110 lgegyA | 7% =i=]8.

OR WA, gg 1110 10gg : 0011 0110 [WA<WA\vgg Z i Z -t -4

OR A, () 0111 1110 : XXXX XXXX [A<Av(&x) Z:Z:—-:—-1]4

OR A, (pp) 1110 001p : 0111 1110 |A<Av(pp Z:iZi-i-1]3

OR A, (HL+) 1110 0110 : 0111 1110 |A«AvHL):HL «<HL+1 Z:i%7:i—i-|4

OR A, (-HL) 1110 0111 { 0111 1110 |HL<HL-1:A <Ay (HL) Z:Z:i—-i—-|4

OR A, (HL+d) 1110 0100 : dddd dddd |A <A\ HL+d Z:%Z:i-i-|5
0111 1110 : S

OR A, (HL+0C) 1110 0101 : 0111 1110 |A<AvVHL+0) Z:Z:i-:i—-1]F5

OR A, (PC+A) 1110 0001 : 0111 1110 [A<Av(PC+A) Z:Z:i—i—1]5

OR (%), (HL) 1110 0000 : XxxXxXX XXXX |® «® v (HL) Z:7Z:i—-—:-1|7
0110 0110 S R

OR  (pp), (HL) 1110 001p : 0110 0110 |(pp) < (pp)V/ (HL) Z:Z:i-:i-]68

OR  (HL+d), HL) | 1110 0100 : dddd dddd |(HL+d) < (HL+d)\ (HL) Z:Z:i-—:i—-1|8
0110 0110 : : : :

OR (HL+C), (HL) | 1110 0101 : 0110 0110 |(MHL+C)<« (HL+C)Vv (HL) Z ' Zi—-1—-18

OR (PC+A), (HL) | 1110 0001 : 0110 0110 |(®PC+A) <« (PC+A)\v (HL) Z17Z:i-—i—-1|s8

OR A, n 0111 0110 : nnnn nnnn [A<Avyn Z:Z:-:i-|2

OR gn 1110 1ggg @ 0111 0110 |g<gvn Z:7:i-i-]3

OR gg, mn 1110 10gg : 0011 1110 [gg<ggvmn /ARE/A R S
nnnn nnnn : mmmm mmmmn : : :

OR (), n 1110 0000 : XXXX XXXX [(x) <X \vn Z:7Z:i-—:i—-1|68
0111 0110 : nnnn nnnn : : :

OR (pp), n 1110 001p 0111 0110 |(pp)«<(pp)Vn Z Z - - 15
nnnn nnnn : : :

OR  (HL+), n 1110 0110 : 0111 0110 |(HL) < (HL)vn: HL «HL+1 Z:iZi-i-1|68
nnnn nnnn : : :

OR (-HL), n 1110 0111 : 0111 0110 |[HL<«HL-1:(HL) < (HL)yvn Z:izZi-i-1|68
nnnn nnnn : : :

OR  (HL+d), n 1110 0100 : dddd dddd |[(HL+d) < HL+d)yvn Z 17— |7
0111 0110 : nnnn nnnn : : :

OR  (HL+C), n 1110 0101 : 0111 0110 |(HL+C)<«(HL+C)vn Z:7Z:i-i-|7
nnnn nnnn E E :

OR  (PC+A), n 1110 0001 : 0111 0110 |(PC+A)«(PC+A)vn Z:Z:i-—:i- |1
nnnn nnnn : H H H

XOR A, g 1110 1ggg : 0110 0101 |A<Awvg Z 17 - :-]|2

XOR & A ... 1110 19gg : 0110 1101 |gegvA .l N e e 3.

XOR WA, gg 1110 10gg : 0011 0101 |WA <WAwygg Z 7 : 4

XOR A, ® 0111 1101 | XXXX XXXX [A<Ayw®X Z:Z:—-:—-]4

XOR A, (pp) 1110 001p | 0111 1101 (A <A (pp Z :Z:—-:-13

XOR A, (HL+) 1110 0110 : 0111 1101 (A< Ay (HL):HL<«HL+1 Z:Z:i-i-|4

XOR A, (—HL) 1110 0111 : 0111 1101 |HL<HL-1:A <Ay (HL) Z:%7Z:i-i-]|4

XOR A, (HL+d) 1110 0100 : dddd dddd [A <Ay HL+J) Z:iZi-i—-1]%5
0111 1101 : : : :

XOR A, HL+C) 1110 0101 : 0111 1101 [A<Aw@HL+C) Z:Z:i-i—-|s

XOR A (PC+A) 1110 0001 : 0111 1101 |A<Av(PC+A) Z 7 :i-—:i_15
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TOSHIBA TLCS-870

MNEMONIC OBJECT CODE (Bi OPERATION FLAG 2
JECT CODE (Binary) JF i ZF (CF :HF| L
XOR (x), (HL) 1110 0000 : xxXX XXXX [(x)« (x)y(HL) Z:7Z:-:i-1|7
0110 0101 : P
XOR (pp), (HL) 1110 001p : 0110 0101 |(pp) < (pp)v (HL) 7z :zZi—i—|68
XOR (HL+d), (HL) 1110 0100 : dddd dddd |(HL+d) < HL+d)yHL) Z:Zi—-1-18
0110 0101 P
XOR (HL+C), (HL) | 1110 0101 : 0110 0101 |(HL+C)<« (HL+C)w (HL) Z:7Z:i-:-1|8
XOR (PC+A), (HL) | 1110 0001 : 0110 0101 |[(PC+A) <« (PC+A) v (HL) Z:Z:—:—|38
XOR A, n 0111 0101 : nnnn nnNN |A<Awyn Z:Z:i—i—1]2
XOR g, n 1110 1ggg : 0111 0101 |g<gwvn Z:Z:i-i-]3
nnnn nnnn i I
XOR gg, mn 1110 10gg : 0011 1101 |[gg«ggyvmn Z : P-4
NNNN_NNNN__ i  mmmm_mmmm I
XOR (%), n 1110 0000 : XxxXxX XXXX |(&x) <& wn Z:7Z:—:—-1]68
0111 0101 : nnnn nnnn ol
XOR (pp), n 1110 001p : 0111 0101 |(pp) «(pp)wn Z:Z:-:i-1]%5
nnnn nnnn i S
XOR (HL+), n 1110 0110 : 0111 0101 |(HL) <« (HL)wn:HL < HL+1 Z:Z:i-i-1|68
nnnn nnnn - ool
XOR (—HL), n 1110 0111 : 0111 0101 |HL «HL-1:(HL) < (HL)yn Z:Z:i-:-1|68
nnnn nnnn S
XOR (HL+d), n 1110 0100 : dddd dddd |(HL+d) < (HL+d)vn Z:i7Z:i-i-|n71
0111 0101 : nnnn nnnn oo
XOR (HL+C), n 1110 0101 : 0111 0101 |(HL+C) <« (HL+C)wn Z 37 i-:i-|n71
nnnn nnnn S
XOR (PC+A), n 1110 0001 | 0111 0101 |(PC+A) <« (PC+A)wn Zizi-i_-|7
nnnn nnnn_: P
DAA A 0000 1010 : Decimal adjust A for addition C:Z:C:H|2
DAA g ] 1110 1ggg : 0000 1010 [Decimaladjustgforaddition | | CizZ:iCiH]|3
DAS A 0000 1011 : Decimal adjust A for subtraction C:Z:C:H|2
DAS g 1110 1ggg : 0000 1011 | Decimal adjust g for subtraction C:7Z:C:iHJ|S3
MUL W, A 0000 0010 : WA « WxA Z:7Z:i—:i-[7]|=*
MUL B, C 1110 1001 : 0000 0010 |BC<«<BxC Z:Z:i—:i—|8]*3
MUL D, E 1110 1010 : 0000 0010 |[DE <« DxE Z :Z:i—i—]8]|*3
MUL H, L 1110 1011 : 0000 0010 |HL <HxL Z 7 i —i—]8]*3
DIV WA, C 0000 0011 : A «<WA-+C, W «<remainder Z:Z:Ci—-|T7]|*
DIV DE, C 1110 1010 i 0000 0011 |E < DE=+C, D« remainder Z :Z:C:i—|8]|*
DIV__HL, C 1110 1011 : 0000 0011 |L <« HL+C. H < remainder Z 17 :iC:i_]8]|*

Notes: *3 During MUL instruction, the ZF is set to “1” if the high byte of the product is 00y, otherwise th
ZF is cleared to "0”.
*4 During DIV instruction, the ZF is set to “1” if the remainder is 00, otherwise the ZF is cleared to
"0”. The CFissetto “1” if the divisor (C register contents) is 00y or the quotient is greater than
FFy, otherwise the CF is cleared to “0”.
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(3) SHIFT, ROTATE and NIBBLE MANIPULATION

. FLAG ¥
MNEMONIC OBJECT CODE (Binary) OPERATION ¥ TzF LcrTEE] ©
SHLC A 0001 1100 cizi*i_|1
~{asaazpl~— 0 | i
SHLC g ] 1110 1ggg : 0001 1100 | - ................................................ cizi*i-|2
SHRC A 0001 1101 C : : 1
0—>[asazzag>d | . .
SHRC ¢ 1110 1ggg : 0001 1101 (er] ciz: 2
A cizi 1
A~ Teseam |, i
g P70
RORC A 0001 1111 -~ cizix*i_|1
Fobiazin > e
RORC g 1110 1ggg @ 0001 1111 cizi*=i_|2
SWAP A 0000 0001 1i-i-i-|3
S
SWAP g 1110 1ggg : 0000 0001 (Swap upper and lower nibbles) 1:—-:=-:-1]4
ROLD A, (x) 1110 0000 i XXXX XXXX 1i_i-i_|s8
0000 1000 : : :
ROLD A, (pp) 1110 001p i 0000 1000 A (memory) | 1i=i-i-|7
? — —— 3 Poob
ROLD A, (HL+) 1110 0110 | 0000 1000 | [roeapaty] [eeabreg] | ' - - - |°®
ROLD A, (—HL) 1110 0111 : 0000 1000 1i—-i-i_-1]38
OLD A, (HL+d 1110 0100 : dddd dddd (nibble rotate left) i
ROLD A, (HL+d) : Notes: (HL+) HLeHL +1 Li—i-i-|9
0000 1000 (—HL) HLeHL-1 : : :
ROLD A, (HL+C) | 1
RORD A, () 8
RORD A, (pp) 1110 001p : 0000 1001 | A (memory) | 1 i —i—i_ |7
: S — P
RORD A, (HL+) 1110 0110 0000 1001 |7|6|5|4|3|2|1|0| |7|6|5|4|3|2|1|0| 1 : - -1 - 8
RORD A, (—HL) 1110 0111 : 0000 1001 - 1i—-i—-:-1|s
: (nibble rotate right) : : :
RORD A, (HL+d) 1110 0100 dddd dddd Notes: (HL+) HLeHL +1 1 - - - 9
0000 1001 (-HL) HLeHL -1
RORD A, (HL+C) 1110 0101 : 0000 1001 1i-i-i-1|09
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(4) BIT MANIPULATION and FLAG MANIPURATION
[
MNEMONIC OBJECT CODE (Binary) OPERATION _FLAG ¢
JF :ZF : CF :HF | &
TEST g.b 1110 1ggg: 1101 1bbb [JF «<gb *i_ i Ji—|2]*s
e & 0T 0B K o [T g I e e I
TEST (pp).b 1110 001p : 1101 1bbb |JF < (pp).b * i iT - |3 |
TEST (HL+).b 1110 0110 : 1101 1bbb |JF « (HL).b: HL < HL+1 * LT o4
TEST (-HL).b 1110 0111: 1101 1bbb [HL «HL-1:JF «(HL)b * i T - 4]
TEST (HL+d).b 1110 0100 : dddd dddd |[JF < (HL+d).b i T i |5 ]%5
1101 1bbb P
TEST (HL+C).b 1110 0101: 1101 1bbb [JF < HL+C)b * 1 _1Ji—|5]*5
TEST (PC+A).b 1110 0001 : 1101 1bbb [JF < (PC+A)b LI B 5 | *5
Tasi e A0 g OO THp [ < fampar o g e
CLR gb 1110 1ggg : 0100 1bbb |ZF «gh:gb<«0 Z:i*i_1_|3
P K 11T I 1 Bt B e S S S
CLR (pp).b 1110 001p : 0100 1bbb |ZF « (pp).b: (pp).b <0 Zi*i_— i |4
CLR (HL+)b 1110 0110: 0100 1bbb |ZF « (HL).b: (HL).b < 0: HL « HL+1 Z:i*i—-i-|5
CLR (-HL)b 1110 0111 : 0100 1bbb |HL «HL—1:ZF « (HL).b: (HL).b <0 Z:i*i_i_|s5
CLR (HL+d).b 1110 0100 : dddd dddd |ZF < (HL+d).b: (HL+d).b <0 Zi*xi-i_|6
0100 1bbb: :
CLR (HL+C).b 1110 0101: 0100 1bbb |ZF « (HL+C).b: (HL+C).b <0 Z:*:i—:—-|686
CLR (PC+A)b | 1110 0001 : 0100 1bbb |7F «ECTAVD:(PC+Ab<0 | I e e
CLR (pp).g 1110 1ggg: 1000 101p |ZF < (pp).g2_o: (pp).g2_o <0 Z:i* i _ 11|85
SET gb  _...|1110 1ggg:0100 Obbb |zF —gbgbe1 L RN
SET (x).b 0100 Obbb i XXXX XXXX |ZF « (x).b: (x).b «1 Z:*:i_-:1—-|s
SET (pp).b 1110 001p: 0100 Obbb |ZF « (pp).b: (pp).b <1 Zi*i—i—|4
SET (HL+).b 1110 0110 : 0100 Obbb |ZF « (HL).b: (HL).b «1:HL « HL+1 Z:i*i—-i—-|s
SET (-HL).b 1110 0111: 0100 Obbb |HL «HL—1: ZF « (HL) b: (HL).b «1 Zi*i-i—-|5
SET (HL+d).b 1110 0100 : dddd dddd |ZF « (HL+d).b: (HL+d).b <1 Zi*i—i_—|6
0100 Obbb :
SET (HL+C).b 1110 0101: 0100 Obbb [ZF < (HL+C).b: (HL+C).b «1 Z:*xi—:—-|686
SET (PC+A)b 1110 0001 ;0100 0bbb |7F < BCTAVL:(PC+AbcT | IR R e
SET (pp).g 1110 1ggg : 1000 001p |ZF < (p).g2_o: (pp).g2_o <1 A
CPL gb 1110 1ggg: 1100 Obbb |ZF <gb:gb<gb Z *i—1 -3
P & 11070000 Kk Soxx 17 o s | s S N
1100 Obbb :
CPL (pp).b 1110 001p : 1100 Obbb |ZF « (pp).b: (pp).b < (pp).b Zi*xi—i— |4
CPL (HL+).b 1110 0110 : 1100 Obbb |ZF « (HL).b: HL)b« (HL)b: HL«<HL+1| Z | * i — i — | 5
CPL (—HL).b 1110 0111:1100 Obbb |[HL <« HL-1:ZF « (HL)b: HL)b<@EL)b| Z | * i — i — | 5
CPL (HL+d).b 1110 0100 : dddd dddd |ZF < (HL+d).b: (HL+d).b <« (HL+d).b zixi_i_ |68
1100 Obbb :
CPL (HL+C).b 1110 0101 : 1100 Obbb |ZF « (HL+C).b: (HL+C).b « (HL+C).b Z:i*xi-i_-|68
CPL (PC+A)h | 1110 0001 : 1100 0bbb |7F < PCHAb:(PC+Ab®C+AL | Z & * | = i = | 6
CPL (pp).g 1110 1ggg : 1001 001p |ZF < (pp).g2_o: (pp).g2_o < (PP).82_o Z i * i 1|85
LD CF,gb 1110 1ggg: 1101 1bbb [CF<gb Ci—i*:_12
e e LT bbb | XXXK XX [GIF e e
LD CF, (pp).b 1110 001p: 1101 1bbb |CF «(pp).b Ci—i=*i_-1]3
LD CF, (HL+)b | 1110 0110: 1101 1bbb |CF < (HL).b: HL < HL+1 Ci—ix*xi_|4
LD CF, (-HL)b |1110 0111:1101 1bbb |HL «HL—1:CF « (HL).b Ci—i*i_|4
LD CF, (HL+d).b | 1110 0100 : dddd dddd |CF « (HL+d).b Ci-—i*i_1|5
1101 1bbb: :
LD CF, (HL+C)b| 1110 0101 : 1101 1bbb |CF « (HL+C).b Ci—-:*:.—-|5
LD CF, (PC+A)b| 1110 0001 : 1101 1bbb |CF < (PC+A)b C : *:_ |5
LD CF, (pp).g 1110 1ggg: 1001 111p CF < (pp).g2_o C * | 4
Note: *5 Assembler expansion machine instruction.
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¥
MNEMONIC OBJECT CODE (Binary) OPERATION L
E
TD_gh CF | 1110 1ggq 1100 1B [gheCF : 2.
LD (x).b, CF 1110 0000 : xxXX XXXX [(x).b «CF : 5
1100 1bbb :
LD (pp).b, CF 1110 001p : 1100 1bbb |(pp).b «CF 1ici—i_|a4
LD (HL+)b, CF | 1110 0110: 1100 1bbb |(HL).b «CF:HL «HL+1 1i—i—i—|5
LD (—HL)b, CF | 1110 0111: 1100 1bbb |HL «HL—1:(HL).b «CF 1i—i—-i—|5
LD (HL+d).b, CF | 1110 0100 : dddd dddd [(HL+d).b «CF 1i—-i—-i-1]686
1100 1bbb: :
LD (HL+C)b, CF| 1110 0101: 1100 1bbb |(HL+C).b «CF
LD (PC+Ab, OF | 1110 00011100 bbb |PCHADCCE ||
LD (pp).g, CF 1110 1ggg: 1001 101p |(pp).go_g < CF
XOR CF, gh I 1110 1agqTT01 0bbb [CF < CRygh 777
XOR CF, (x).b 1110 0000 : xXxXx XXXX |CF « CFw(x).b C
1101 Obbb : I
XOR CF, (pp).b 1110 001p: 1101 Obbb |CF « CFpp).b Ci—:*:-|3
XOR CF, (HL+).b | 1110 0110: 1101 Obbb |CF « CFwHL).b: HL <« HL+1 Ci—i*i_—|4
XOR CF, (-HL)b |1110 0111: 1101 Obbb |HL «HL-1:CF « CFw(HL).b Ci-i*i_|4
XOR CF, (HL+d).b | 1110 0100 : dddd dddd |CF « CFw(HL+d).b Ci—i*:—|s5
1101 Obbb: ol
XOR CF, (HL+C).b| 1110 0101: 1101 Obbb |CF «CFwHL+C).b C:i-i*:1_-1|5
XOR CF, (PC+A).b| 1110 0001 : 1101 Obbb |CF < CF#PC+A).b Ci—i*i_15
CLR CF 0000 1100 : CF <0 T -0 —|1
SET CF 0000 1101: CF «1 0:—:i1:—-|1
CPL CF 0000 1110: JF < CF:CF «CF *ioix i1
DI 0100 1000: 0011 1010 [ZF « IMF: IMF <0 Z:*:i—-:i-1]5
EI 0100 0000 : 0011 1010 [ZF « IMF: IMF <1 Z:i*:_:i_|5
Note: *5 Assembler expansion machine instruction.
(5 JUMP
MNEMONIC OBJECT CODE (Bi OPERATION FLAG 2
(Binary) JF:ZFCFiHF| L
JRS T, 100d dddd: ifJF=1then PC<PC+d(a=$+2+d)elsenull | 1 ; - — i — |42
IRS Fa ] 101d dddd: ifJF=0then PC<PCidelsenull | Li
JR T,a 1101 0110: dddd dddd |ifJF=1then PC<PC+d(a=$+2+d)elsenull | 1 :
JR Fa 1101 0111 : dddd dddd |ifJF=0then PC<PC+d else null 1
JR EQ,a/Za 1101 0000 : dddd dddd [ifZF =1 then PC<«PC+d else null 1
JR NE,a/NZ,a 1101 0001 : dddd dddd |if ZF=0then PC«<PC+d else null 1
JR CS,a/LTa 1101 0010 : dddd dddd |if CF=1 then PC«PC+d else null 1
JR CC,a/GE,a 1101 0011 : dddd dddd |if CF=0then PC«<PC+d else null 1
JR LEa 1101 0100: dddd dddd |if (CF\/ZF)=1 then PC<PC+d else null 1
JR_GTa ..l 1101 0101 : dddd dddd |if (CFVZF)=0then PCPCtdelsenull | 1:s
JR a 1111 1011 : dddd dddd |PC<PC+d(a=$+2+4d) 1:
JP  mn 1111 1110 nnnn nnnn |PC<mn 1
OO OOOTOON ... 00 TN SOSN8
IP BB 1110 1099 1111 110 IPCCRE o Lis
JP 1110 0000 : XxxXX XXXX |PCe(x+1,%) 1
1111 1110: :
JP  (pp) 1110 001p: 1111 1110 |PC«(pp-+1,pp) 1
JP  (HL+d) 1110 0100 : dddd dddd |PC«(HL+d+1,HL+d) 1i
1111 1110 :
JP  (HL+C) 1110 0101: 1111 1110 [PC—(HL+C+1,HL+C) 1
JP  (PC+A) 1110 0001: 1111 1110 |PC<(PC+A+1,PC+A) 1i—i—-i-
Note: *6 A description of “4/2” in the cycle field is provided below.

“4” means the number of cycles when the condition is satisfied; "2” means the number of cycles
when the condition is not satisfied.

*5
*5

*6

*6

*6
*6
*6
*6
*6
*6
*6

*6
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(6) CALL, RETURN, PUSH, POP, SOFTWARE INTERRUPT and NO OPERATION

MNEMONIC OBJECT CODE (Binary) OPERATION
CALLV n 1100 nnnn: (SP,SP—1) «<PC—1:SP «SP—2:
: PC « (nX2+FFCly, nX2+FFCOy)
(SP,SP—1) < PC+1:SP < SP_2:PC «(x+1,%) | -
1111 1100 -
CALL (pp) 1110 001p: 1111 1100 |(SP,SP-1)«PC:SP«SP—2:PC«(pp+1,pp) |- i—i—i—| 8
CALL (HL+4d) 1110 0100 : dddd dddd |(SP,SP—1) «PC+1:SP « SP—-2: —i—i—i—=|10
1111 1100: PC « (HL+d+1,HL+d) -
CALL (HL+4C) 1110 0101: 1111 1100 ((SP,SP—1) «PC:SP «SP—2: —i—i=i-]10
§ PC < (HL+C+1,HL+C) P
CALL (PC+A) 1110 0001 : 1111 1100 |(SP,SP—1) <« PC:SP « SP—2: —i—i-i—-1]10
: PC < (PC+A+1,PC+A) P
RET 0000 0101: SP < SP+2: PC < (SP,SP—1) —i—:i—:—|68
RETI 0000 0100 SP«SP+3:PC«<(SP—1,SP—2):PSW«(SP) | *:*:*:* [ 6
eeeeeeeereneeeeeeerees e e e | EUTD from maskable interrupt service | DG
RETN 111010000000 0100 |SP < SP+3:PC« (SP—1,SP_2):PSW « (SP) | * I * 1% %7
: Return from non-maskable interrupt service I
PUSH PSW .| 0000 0111: = .| SP) &< PSW:SP < SP—1 oo
PUSH gg 1110 10gg: 0000 0111 |(SP,SP—1) < gg: SP < SP—2
pop  PSW .| 0000 0110: ~~ ~~  [SP<SP+LPSW<(®P)
POP__ go 1110 10gg : 0000 0110 |SP < SP+2: gg < (SP,SP—1)
SWI 1111 1111: Software interrupt
NOP 0000 0000 : No operation

Notes: *7 A description of “9/1” in the cycle field is provided below.
"9” means the number of cycles when the SWI instruction is executed except during the non-maskable interrupt
service;
“1” means the number of cycles when this instruction is executed during the non-maskable interrupt service.
*8 The following instructions have dummy fetch cycle.

@ JRS cc,a (cc=TIF)

@ JR cc,a (cc=T/FIEQ/NE/ZINZ/CS/CC/LT/GE/LE/GT)
® JR a

@ Jp gg

® CALLV n

® CALL ag

@ RET

® RETI

© RETN

© swi
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1.7 INSTRUCTION CODE MAPS
These tables are opcode maps for the instructions of the TLCS-870 Series.
(1) 1stOPCODE
N 1 2 3 4 5 6 7 8 9 A B c D E F
SWAP | MUL DIV POP | PUSH DAA DAS : : LD
0 NOP A WA | wac RETI RET PSW PSW A oA CLRCF : SETCF ECPLCF RES. n
1 INC rr LD rr,mn DEC rr SHLC | SHRC : ROLC i RORC
WA ¢+ BC ! DE ! HL WA : BC ! DE ! HL WA ' BC ! DE ! HL A A LA A
2 INC (mem) LD A,(mem) LDW (mem), mn LD DEC (mem) LD (mem),A LD (mem),n CLR (mem)
(x) : (HL) (x) (HL) (x) ¢ (HL) (x).{y) () 1 (HL) (x) (HL) (x) ¢ (HY) (x) (HL)
3 LD r,n
A W C ' B ' E + D voL t H
4 SET (0).b CLR (x).b
0 to o2 3 + 4 5 t 6 v 7 0 o 2 3 ¢+ 4 + 5 6 7
5 LD A, r LD r A
A W ¢ B : E : D L H A w c B : E D L H
6 INC r DEC r
A W C t B + E + D voL t H A W C H B v E + D L t H
7 ADDC | ADD | suBB | suB AND | XOR OR CMP | ADDC | ADD | suBB | suB AND | XOR OR CcmP
A n A,n A,n An A,n A.n A,n AN A, (x) A, (x) A, (x) A | A | AKX A, (x) A, (x)
8
JRS T, a
9
A
JRS F, a
B
C CALLV n
D JR ¢ a LD CF, (x).b
EQ/Z 'NE/NZ ! LT/CS:GE/CC: LE :+ GT :+ T ' F o :+ 1 + 2 ¢+ 3 ¢ 4 5 6 + 7
E source memory prefix : (src) register prefix: g/gg
(x) :(PC+A): (DE) (HL) (HL+d):!(HL+C): (HL+) :(-HL |[A/WA :W/BC : C/DE : B/HL : E D L H
E destination memory prefix : (dst) : LD R CALL | CALLP P swi
) ¢ (DE) ¢ (HL) (HL+d): ¢ (HL+) @ (=HL) SP,mn @ mn n mn
Note:  Blank code is undefined.
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(2) 2nd OPCODE (Register Prefix)
L
H 0 1 2 3 4 5 6 7 8 9 A B C D E F
0 SWAP MUL DIV RETN * POP PUSH DAA DAS
g [ggH.ggL| gg.C 99 g9 g g
1 XCH rr,gg LD rr, gg SHLC | SHRC i ROLC i RORC
WA ¢ BC : DE ! HL WA ¢ BC : DE ! HL g i g g ! g
2
3 ADDC ADD SUBB SUB AND XOR OR CMP ADDC ADD SUBB SUB AND XOR OR CMP
WA, gg |WA,gg | WA, gg | WA, gg |WA,gg WA, gg |WA,gg |WA,gg |gg.mn [gg,mn | gg.mn | gg.mn |gg, mn |gg,mn |gg,mn |gg.mn
4 SET gb CLR gb
0 [ ! 2 ! 3 t 4 + 5 t6 v 7 0 [ ' 2 : 3 t 4 ¢+ 5 t 6 v 7
5 LD r.g
A w ¢ ¢ B ! E D L H
6 ADDC ADD SUBB SUB AND XOR OR CMP ADDC ADD SUBB SUB AND XOR OR CMP
A g A.g A.g A.g A.g A.g A.g A.g g.A a.A q.A g.A g.A aq.A qg.A g.A
7 ADDC | ADD SUBB | sSuB AND | XOR OR cMP
g.n g.n g.n g.n g.n g.n g.n g.n
8 SET (mem).g CLR (mem).g
(DE) (HL) (DE) (HL)
9 CPL (mem).g LD (mem).g, CF LD CF,(mem).g
(DE) + (HL) (DE) : (HL) (DE) : (HL)
A XCH r, g
A W ¢ :+ B ! E ! D L ' H
B
C CPL g.b LD g.b,CF
0 o1 ' 2 ! 3+ 4 t 5 H ) v 7 0 o1 2 H 3+ 4 + 5 ) v 7
D XOR CF, g.b LD CF, gb
0 v 2 0+ 3+ 4 1+ 5 t 6 v 7 0 v 2 ¢+ 3 ¢+ 4 1+ 5 ' 6 7
E
F Lb : LD CALL »
SP, gg : gg. SP g9 99
Notes: 1. Blank code is undefined.
2. The 1st opcodes are shown below.
g 1st opcode gg 1st opcode 1st opcode
%
w E9 WA E8 E8
A E8 BC E9
B EB DE EA
C EA HL EB
D ED
E EC
H EF
L EE
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(3) 2nd OPCODE (Source / Destination Memory Prefix)
N o 1 2 3 4 5 6 | 7 8 | 9| a| B | c D | E F
0 ROLD : RORD
A, (src) : A, (src)
1 LD (dst), rr LD rr, (src)
WA BC : DE HL WA BC + DE HL
2 INC LD LD DEC LD MCMP
(src) (x),(src) (HL),(src} (src) (dst), n (src), n
3
4 SET (src).b CLR (src).b
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
5 LD (dst), r LD r, (sro)
A w C B E D L H A w C B E D L H
ADDC ADD SUBB SUB AND XOR OR CMP
6 (src), (src), (src), (src), (src), (src), (src), (src),
(HL) (HL) (HL) (HL) (HL) (HL) (HL) (HL)
7 ADDC ADD SUBB SUB AND XOR OR CMP ADDC ADD SUBB SUB AND XOR OR CMP
(src),n | (src),n | (src),n | (src),n | (src),n |(src),n [(src),n |(src),n | A, (src) | A, (src) | A, (src) | A, (src) [ A, (src) [A,(src) |A,(src) | A, (src)
8
9
A XCH 1, (src)
A w C B E D L H
B
C CPL  (src).b LD (src).b,CF
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
D XOR CF,(src).b LD CF,(src).b
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
E
F CALL JP
(src) (src)
Notes: 1. Blank code is undefined.
2. The 1st opcodes are shown below.
(sre) 1st opcode (dst) 1st opcode
(x) E0 (%) Fo
(PC+A) E1
(DE) E2 (DE) F2
(HL) E3 (HL) F3
(HL+d) E4 (HL+d) F4
(HL+C) E5
(HL+) E6 (HL+) Fé
(—=HL) E7 (—=HL) F7
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1.8 EXAMPLES OF INSTRUCTION USAGE
This section explains how to use the TLCS-870 Series instructions more effectively and more expansively.

1.8.1 Data Transfer /Exchange Instructions

(1) LD A, (x)
The instructions that load 8-bit data from memory to register have a zero test function. For example,
the instruction [LD A, (x)] reads data from memory address “x” to the accumulator and enters
whether or not the data was 00y in the ZF.
By using the zero test function, the comparison instructions [CMP A,00H] can be omitted after
transfers and the number of program steps can be reduced.

Example : Jumpto SNEXTif 004 is read from I/O port PO.
LD A, (P0) ; AePort PO

JR Z, SNEXT ; If A=00y then jump to SNEXT

SNEXT : —_—

(2) LD (HL+),n
This instruction is used for storing immediate data to addresses within a specific memory area.

Example : Storesdatato RAM addresses 00FCy to 0102y.

LD HL, OOFCH

LD (HL+),11110000B
LD (HL+),11011000B
LD (HL+),11111111B
LD (HL+),00001111B
LD (HL+),101001108B
LD (HL+),00111001B
LD (HL+),11100100B

Note: Use the instruction [LD (x), n] when the memory address range is 00004 to O0FFy.

Example : Initializes I/O ports.
LD (00H), 11111111B Port PO<—11111111g
LD (01H), 11111111B PortP1<11111111g
LD (02H),00000111B Port P2¢<-00000111g
LD (03H),11111111B Port P3«<-11111111g

(3) XCH r, (HL+)

This instruction is used for byte data shifts.

Example :

Shifts the contents of the accumulator into RAM addresses 0120 to 0127,.

Address 0127H ......................................................................... 0120H

B S i S S S
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LD HL, 0120H

LD C, O7H
SSHIFT : XCH A, (HL+)

DEC C

JRS F, SSHIFT

(4 LD (x), (HL+C) and LD (x), (PC+A)
These instructions are suitable for code conversion.

Example : This subroutine reads from the ROM table the 7-segment codes corresponding to the BCD data (004 -
094) stored in the accumulator and outputs to port P3.

@ [LD (x), (HL+OQ)]instruction

LD HL, TABLE
LD C A
LD (P3), (HL+CQ)
RET

TABLE: DB 110000008, 111110018, 101001008, 101100008,

10011001B, 10010010B, 10000010B, 11011000B,
100000008, 100110008

@ [LD (x), (PC+A)] instruction

ADD A, TABLE-$-4 ;  Adds the offset value
LD (P3), (PC+A)
RET
TABLE: DB 110000008, 111110018, 101001008, 101100008B,

10011001B, 10010010B, 10000010B, 11011000B,
100000008, 10011000B

How to calculate offset value ROM

The $ contains the header address of /_\,./

the ADD instruction. The PC $ —> ADD
contents are $ + 4 during the LD I A,TABLE-$-4
instruction; therefore, the offset

" "

value “n” is calculated as follows: - —

PC+A+n = TABLE+A LD (P3),(PC+A) |
n = TABLE-PC <= PCcontents
= TABLE-($+4) RET during LD
= TABLE- $ -4 instruction
TABLE —> 11000000B

11111001B
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Arithmetic and Logical Operations

(1) MCMP (x),n

This instruction is used to compare multiple bits of memory data.

Example : Checks whether or not the lower 4 bits at RAM address 96y, are 1010g.

LD A, 00001010B
MCMP (96H), 00001111B
JRS F,SNE
SEQ: _— ; Equal
SNE : _ ; Not Equal

(2) DAA r and DAS r

The DAA instruction is used for decimal adjust when adding BCD data.
The DAS instruction is used for decimal adjust when subtracting BCD data.

Example : Incrementsthe 4-digit BCD data stored in the WA register pair.
ADD Al ; A A+T
DAA A
ADDC w, 0 ; We W+CF
DAA w

(3) MUL ry,rL

This instruction multiplies the contents of the 8-bit registers ry and r;, and obtains a 16-bit product.

In the case of multiple-digit multiplication, calculates as in ordinary multiplication.

Example : Multiplies the 16-bit data stored at RAM addresses 0072y - 0073y and the 16-bit data stored in the WA
register pair, and obtains a 32-bit result (the lower 16 bits of the product are stored into the WA register

pair and the upper 16 bits are stored into the BC register pair).

LD BC, (72H) ; BC « RAM (0073, 0072,)
LD DE, BC ; HL « CxA, BC «BxW
LD HL, WA

XCH H,C

MUL H, L

MUL B,C

XCH ALE ; WA « WxC, DE «BxA
MUL W, A

MUL D,E

ADD WA, DE ; WA < WA +DE

ADDC B, OOH ; B «B+CF

LD D,C ; WA « WA+CH

LD E.H

ADD WA, DE

ADDC B, OOH ; B «B+CF

LD C, W i CeW

LD W, A i WeA

LD AL DAL
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W A
x) B C
C xA

WxC

B x A

+) B xW
B C W A

(4) DIV WA,C

This instruction divides the 2-byte data by the 1-byte data and obtains the quotient and remainder
for the 1-byte length. An overflow error occurs when the quotient exceeds 1 byte; therefore, the
division is performed in two stages (see Example 1). When multiple byte data are divided by 1-byte
data, the quotient is determined by dividing from the most significant digit, in the same sequence as
for manual calculation (see Example 2).

The DIV instruction is convenient for performing radix conversions such as converting binary to BCD
(see Example 3).

Example 1:  Calculates 16-bit data (WA register pair) < 8-bit data (C register), and obtains a 16-bit quotient (WA
register pair) and 8-bit remainder (B register).

LD B, OOH ; If C=0 then jump to SERROR

CMmP C,B

JR T, SERROR

XCH A, W

XCH W, B

DIV WA, C

XCH A, B

DIV WA, C ; A<« low byte of quotient

XCH W, B ; W« high byte of quotient
SERROR: _ ; Divided by zero Error

Example 2:  Divides the dividend stored in the 3-byte memory starting from the address specified by the contents of
the HL register pair by the contents of the C register, stores the quotient to 3 bytes of memory following
the dividend and stores the remainder to the W register.

quotient:  (HL+3) (HL+4) (HL+5)  remainder: Wregister

(oo Tonlro]mm
[+]) [olosler]

divisor: Cregister dividend: (HL) (HL+1) (HL+2)

LD A,(HL+) ; A« mostsignificant digit of dividend

LD W, 0O0H

DIV WA, C ; A« mostsignificant digit of quotient

LD (HL+2),A

LD A, (HL+)

DIV WA, C

LD (HL+2),A

LD A, (HL) ; A<« leastsignificant digit of dividend

DIV WA, C ; A<« leastsignificant digit of quotient, W « remainder
LD (HL+3),A
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Example 3:  Converts the binary stored into the A register to packed BCD (binary coded decimal), and stores the
resultinto the WA register.

A W A
........... - 0]z 7]
LD BC, 000AH ; B« 0, Ce< 10
LD W, B ; B e leastsignificant digit (1)
DIV WA, C
XCH W, B
DIV WA, C ; A« middlesignificant digit (10)
XCH AW W « most significant digit (100)
SWAP A
ADD A,B ; A<« middlesignificant digit (10) and

least significant digit (1)
1.8.3  Shift, Rotate and Nibble Rotate Instructions

(1) ROLC A
This instruction cyclically rotates to the left the 9 bits of data obtained by linking the contents of the
accumulator and the carry flag. To rotate only the contents of the accumulator, combine with the

[LD CF, A.7] instruction.

Example : Rotates the contents of the accumulator as shown below.
|—> 11111110 —> 1111101 ———> 0111111 —|
LI? A, 11111110B ; Setsinitial valueto A
LI:) CF, A7 ; Rotation
ROLC A
(2) RORC A

This instruction is used in combination with the [LD CF, A.7] instruction for arithmetic right shifts
(refer to Example 1).

Example 1:  Halves a signed 8-bit data stored in the accumulator.

LD CF, A7

RORC A
Before 10011100 —> After 11001110
execution execution

(-100) (-50)

Example 2:  Searches "0" bit in the accumulator, and obtains the position of “0” bit in the B register. If there are
two or more “0” bits, jumps to SERROR. If there are no “0” bits, jumps to SNON.

76543210

bit 5
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LD B, 11111111B
CMP A B
JRS T, SNON
SSEARCH: INC B
RORC A
JRS T, SSEARCH
CMP A, 11111111B
JRS T, SERROR
SNON:
SERROR:

(3) ROLD A, (HL+)
This instruction is suitable for BCD data shift.

Example : Shiftsinthe BCD data stored in the lower nibble of the accumulator to RAM addresses 00C8,-00CF.

RAM A
QOCR,, -ttt 008,
«} F< F<+ F<—F+—F<—F<+ F< F<|~0<§—3+—44§(—5+—7<§—3<|~4<§—0 | |0 s |
[
LD HL, 00C8H
LD C, O7H
SSHIFT : ROLD A, (HL+)
DEC c
JRS F, SSHIFT

1.8.4 Bit Manipulation and Flag Manipulation Instructions

(1) CLR (x).b
Bit set/clear/complement instructions have a bit test function. For example, [CLR (x).b] instruction
loads the complement of the value of the bit specified by “b” of memory address “x"” to the ZF and
the JF, and then it clears the specified bit to “0".

Example : Toclear bit 3 at RAM address E9y to “0” and call a subroutine ifitissetto “1”.
CLR (OE9H). 3
JRS T, SSKIP
CALL PSUB
SSKIP:

(2) TEST (HL).A
This instruction is suitable for bit search.

Example : To search the contents of RAM address 01354 starting from the most significant bit, and stores the
positions of bits set to “1” to the accumulator. The accumulator is set to FFy when there are no “1” bits.
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LD HL, 0135H ; HL <« memoryaddress

LD A7 ; A« bitnumber
SSEARCH: TEST (HL). A

JRS F, SEND

DEC A

JRS F,SSEARCH

SEND:

1.8.5 Jump, Call, Return, Other Instructions

(1) JRS T,a
When performing an unconditional jump immediately after instructions such as transfer/exchange
with which the JF is set to "1", and the jump destination is within the range of -14 to + 17 of the
address where the jump instruction is located, the object code can be reduced by one byte by using
the [JRST, a] instruction instead of the [JR a] instruction.

Example : Unconditional jumpsto SLABEL
O] LD A, 5CH @ LD A, 5CH
JRS T, SLABEL JR SLABEL
SLABEL: _— SLABEL: _
3 bytes 4 bytes

(2) JP (PC+A) and CALL (PC+A)
These instructions are used for multiple direction branching in accordance with the accumulator

contents.
Example : Tojump asshown below for various accumulator contents; otherwise, to jump to SLABELO.

When 01y :  jumpsto SLABEL1

When 02y : jumpsto SLABEL2

When 03y : jumpstoSLABEL3

When 04 : jumpsto SLABEL4
CMP A, O5H
JR LT, SKIP
LD A, 00H

SKIP: SHLC A

JP (PC+A)
DW SLABELO, SLABEL1, SLABEL2, SLABEL3, SLABEL4

(3) CALLV n and CALLP n
The TLCS-870 Series has three types of subroutine call instruction: CALL, CALLP and CALLV. Memory
efficiency can be improved by using the CALLV instruction in subroutines called from 3 or more

locations.
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Example 1:  Usage of CALLV instruction

VSUB1:

VSUB2:

PSUB1:

PSUB2:

CSEG

CALLV

REL

CSAMPLE

END

Example 2:  Usage of CALLP instruction

PSUB1:

PSUB2:

CSEG
CALLP

CALLP

REL

PSUB1

PSUB2

i ; Subroutine PSUB1

Subroutine PSUB2

VECTOR TABLE (OFFCOH)

CSAMPLE

PAGE CALL (OFFOOH)

Subroutine PSUB1

Subroutine PSUB2
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1.9 OBJECT CODE TABLE
(1) DATA TRANSFER and EXCHANGE
@ Transfer 8-bit register to register LD rq,r,  (Operation: ri<ry)
" r W A B c D E H L
W E9 69 59 EB 59 EA59 ED 59 EC59 EF 59 EE 59
A 51 50 53 52 55 b4 57 56
B E9 6B 5B EB 5B EA 5B ED 5B EC 5B EF 5B EE 5B
c EQ A 5A EB 5A EABA ED 5A EC 5A EF 6A EE A
D E9Q 6D 650 EB 6D EAGD ED 5D EC 5D EF 5D EE5D
E E9 6C 5C EB 5C EABC ED5C EC5C EF56C EE56C
H E9Q 6F 5F EB5F EAGF ED5F EC5F EF 5F EE5F
L EQ 6E HE EB 6E EABE ED5GE EC5E EF 5E EE5E
@ Transfer 16-bit register to register LD rrq,rry (Operation: rrq «rry)
2 WA BC DE HL SP
WA E8 14 E9 14 EA 14 EB 14 ES8FB
BC E8 15 E9 15 EA 15 EB 15 E9FB
DE E8 16 E9 16 EA 16 EB 16 EAFB
HL E8 17 E9 17 EA 17 EB 17 EBFB
SP E8 FA E9FA EAFA EBFA —
® Transfer 8-bit memory to register LD r,mem (Operation : r & mem)
" ® (DE) (HL) (HL+) (—HL) (HL+d) | (HL+C) | (PC+A)
w EOxx 569 |E259 E3 59 E6 59 E7 59 E4dd59 |E559 E159
A 22 XX E258 23 E6 58 E758 E4dd58 |Eb58 E158
B EOxx56B |E25B E3 6B E6 5B E7 5B E4ddb5B |[EB5B E15B
C EOxxbA |[E2HA E3 bA E6 bA E7 6A E4ddbA  |[EBBA E156A
D EOxx 6D |[E25D E3 6D E6 5D E75D E4ddbD [EBBD E156D
E E0xx6C |E256C E35C E656C E75C E4dd5C |E55C E15C
H EO xx&6F |E25F E3 6F — E75F E4ddb5F |[EB5F E15F
L EO xxb6E  |E2 5E E3 bE — E75E E4ddbE |[EB5E E15E
@ Transfer 16-bit memory to register LD rr,mem (Operation: rr & mem)
2 x) (DE) (HL) (HL+) (-HL) (HL+d) | (HL+C) | (PC+A)
WA EOxx14 |[E214 E3 14 — — E4dd14 |E514 E114
BC EOxx15 |E215 E3 15 — — E4dd15 |[Eb61b E115
DE EOxx16 |[E216 E3 16 — — E4dd16 |[E516 E116
HL EOxx17 |[E217 E3 17 — — E4dd17 [E517 E117
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® Transfer 8-bit register to memory LD mem,r (Operation : mem «r)
mem~—_" W A B C D E H L
() |F0 xx b1 2A xx FOxx 53 FO xx 52 FO xx b5 FO xx 54 FO xx 57 FO xx 56
(DE) |F2 51 F250 F253 F252 F255 F254 F257 F2 56
(HL) |F3 51 2B F3563 F3562 F3565 F3 54 F3567 F3 56
HL+) |F6 51 F650 F653 F652 F6 55 F654 — —
(-HL) |F7 51 F750 F7563 F7562 F755 F754 F7567 F756
(HL+d) |F4 dd b1 F4dd50 F4dd 53 F4dd b2 F4 dd b5 F4ddb54 F4ddb57 F4dd 56
® Transfer 16-bit register to memory LD mem,rr (Operation: mem «rr)
mem——u?" WA BC DE HL
(x) |F0 xx10 |FOxx11 |FOxx12 [FOxx13
op  [r210 F211 F212 F213
@y [F310 F311 F312 F313
(HL+d) |F4 dd 10 F4dd11 F4dd12 F4dd 13
@ Transfer 8-bit memory to memory LD mem1, mem2 (Operation: mem1 « memz2)
mem T2 () (DE) ML) | HL+d | HL+O) | PC+A)
(x) 26 yyxx |[E226xx |[E326xx [E4dd26xx|EB26xx [E126xX
(HL) EO yy 27 E2 27 E3 27 E4 dd 27 E5 27 E127
® Transferimmediate data to register  (Operation: re—n/rr &~mn)
Instr. w A B C D E H L
LD r,n |31nn 30 nn 33nn 32 nn 35nn 34nn 37 nn 36 nn
Instr——— WA BC DE HL SP
LD rr,mn |14 nnmm 15 nnmm 16 nnmm 17 nnmm FAnnmm
® Changeregister bank (Operation: RBS «n)
LD RBS,n [OFOn
@ Transfer immediate data to memory
Instr. mem x) (DE) (HL) (HL+) (=HL) (HL+d) Operation
CLR mem 2E xx — 2F — — — mem « 0
LD mem,n J2C xxnn F22Cnn 2D nn F62Cnn F72Cnn F4dd2Cnn] memeén
LDW mem,mn|24 XX nn mm — 25 nnmm — — — mem ¢« mn
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@ Exchange 8-bit register with register XCH rq,r; (Operation: ry er))
n r W A B c D E H L
w E9 A9 E8 A9 EB A9 EAA9 EDA9 ECA9 EF A9 EEA9
A E9 A8 E8 A8 EB A8 EAA8 EDAS8 ECA8 EF A8 EEA8
B E9 AB E8 AB EB AB EAAB ED AB EC AB EF AB EEAB
C E9 AA E8 AA EB AA EAAA EDAA ECAA EF AA EE AA
D E9 AD E8 AD EBAD EAAD EDAD EC AD EF AD EEAD
E E9 AC E8AC EBAC EAAC EDAC ECAC EFAC EEAC
H E9 AF E8 AF EB AF EAAF ED AF EC AF EF AF EEAF
L E9 AE E8 AE EB AE EAAE EDAE ECAE EF AE EEAE
@ Exchange 16-bit register with register XCH rrq,rry  (Operation: rrq e rry)
2 WA BC DE HL
WA E8 10 E910 EA10 EB 10
BC E8 11 E911 EA11 EB 11
DE E8 12 E9 12 EA 12 EB 12
HL E8 13 E913 EA13 EB 13
® Exchange 8-bit register with memory XCH r,mem (Operation: r & mem)
F—2em x) (DE) (HL) (HL+) (—HL) (HL+d) | (HL+C) | (PC+A)
w EO0 xx A9 E2 A9 E3 A9 E6 A9 E7A9 E4 dd A9 E5 A9 E1A9
A EO0 xx A8 E2 A8 E3 A8 E6G A8 E7 A8 E4 dd A8 E5 A8 E1A8
B EO0 xx AB E2 AB E3 AB E6 AB E7AB E4 dd AB E5 AB E1AB
C EOxxAA [E2AA E3 AA E6 AA E7 AA E4ddAA [E5AA E1AA
D EOxxAD |[E2AD E3AD E6 AD E7AD E4ddAD |[E5AD E1AD
E EO0 xx AC E2 AC E3AC E6AC E7AC E4 dd AC E5AC E1AC
H EO0 xx AF E2 AF E3 AF — E7 AF E4 dd AF E5 AF E1AF
L EO xx AE E2 AE E3 AE — E7AE E4 dd AE E5AE E1AE
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(2) ARITHMETIC and LOGICAL OPERATION
@ Operation 8-bit register to register
Instr. w A B C D E H L
cMP A, r  |E967 E8 67 EB 67 EA 67 ED67 EC67 EF 67 EE67
ADD A,r [E961 E8 61 EB 61 EA61 ED61 EC61 EF 61 EE61
ADDC A,r [E960 E8 60 EB 60 EA60 ED60 EC 60 EF 60 EE60
suB  A,r |E963 E§ 63 EB 63 EA63 ED63 EC63 EF63 EE63
SUBB A,r [E962 E8 62 EB 62 EA 62 ED 62 EC62 EF 62 EE62
AND A,r [E964 E8 64 EB 64 EA64 ED 64 EC 64 EF 64 EE64
OR A,r |E966 E8 66 EB 66 EA 66 ED 66 EC 66 EF 66 EE 66
XOR A,r [E965 E8 65 EB 65 EA65 ED 65 EC65 EF 65 EE 65
Instr———— w A B c D E H L
cMP  r,A |E96F — EB 6F EAGF ED6F EC 6F EF 6F EE6F
ADD r,A [E969 — EB 69 EA69 ED 69 EC 69 EF 69 EE 69
ADDC r,A |E968 — EB 68 EAG8 ED68 EC68 EF 68 EE68
SUB r,A [E96B — EB 6B EA 6B ED 6B EC 6B EF 6B EE 6B
SUBB r,A [E96A — EB 6A EAGA ED6A EC 6A EF6A EEGA
AND r,A [E96C — EB 6C EABC ED6C EC6C EF6C EE6C
OR r,A |E96E — EB 6E EAGE ED6E EC 6E EF 6E EE 6E
XOR r,A [E96D — EB 6D EA 6D ED 6D EC 6D EF 6D EE 6D
@ Operation 16-bit register to 16-bit accumulator

Instr. " WA BC DE HL
CMP WA, rr [E8 37 E9 37 EA 37 EB 37
ADD WA, rr [E8 31 E931 EA31 EB 31
ADDC WA, rr [E8 30 E930 EA30 EB 30
SUB WA, rr |[E8 33 E933 EA33 EB 33
SUBB WA, rr [E8 32 E9 32 EA32 EB 32
AND WA, rr [E8 34 E9 34 EA34 EB 34
OR WA, rr [E8 36 E9 36 EA 36 EB 36
XOR WA, rr [E8 35 E935 EA35 EB 35
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® Operation memory to 8-bit accumulator
Instr,——p e x) (DE) (HL) (HL+) (-HL) (HL+d) | HL+C) | (PC+A)
CMP A, mem |7F xx E27F E37F E6 7F E77F E4dd7F |EBTF E17F
ADD A, mem |79 xx E279 E379 E6 79 E779 E4dd79 |E579 E179
ADDC A, mem |78 xx E278 E378 E678 E778 E4dd78 |E578 E178
SUB A, mem |7B xx E27B E37B E6 7B E77B E4dd7B |E57B E17B
SUBB A, mem |7A xx E2 7A E37A E67A E77A E4dd7A |E5T7A E17A
AND A, mem [7C xx E27C E37C E67C E77C E4dd7C |E57C E17C
OR A, mem |7E xx E2 7E E37E E6 7E E77E E4dd7E |EB7E E17E
XOR A, mem [7D xx E27D E37D E6 7D E77D E4dd7D |E57D E17D
® Operation 8-bit memory to memory
Instr, ——€m (%) (DE) (HL) (HL+) (—HL) (HL+d) (HL+C) (PC+A)
CMP mem, (HL)[EO xx 67  |E267 E367 — — E4dd67 |E567 E167
ADD mem, (HL)|E0 xx61 |E261 E361 — — E4dd61 |E561 E161
IADDCmem, (HL)|E0 xx60 |E260 E360 — — E4dd60 |E560 E160
SUB mem, (HL)|E0 xx63 |E263 E3 63 — — E4dd63 |E563 E163
SUBB mem, (HL)|E0 xx62 |E262 E362 — — E4dd62 |E562 E162
AND mem, (HL)|E0 xx64 |E264 E3 64 — — E4dd64 |E564 E164
OR  mem, (HL)|E0 xx66 |E266 E3 66 — — E4dd66 |E566 E166
XOR mem, (HL)|E0 xx65 |E265 E365 — — E4dd65 |E565 E165
® Operation immediate data to 8-bit register
Instr———— w A B c D E H L
CMP r,n [E977nn 77 nn EB 77 nn EA77nn ED77nn EC77nn EF 77 nn EE77nn
ADD r,n [E971nn 71nn EB71nn EA71nn ED71nn EC71nn EF71nn EE71nn
ADDC r,n |E970nn 70 nn EB 70 nn EA70nn ED70nn EC70nn EF 70 nn EE70nn
SUB r,n [E973nn |73 nn EB73 nn EA73nn  |[ED73nn [EC73nn  |[EF73nn |[EE73nn
SUBB r,n |E972nn 72 nn EB72 nn EA72 nn ED72nn EC72nn EF72nn EE72nn
AND r,n |E974nn 74nn EB74nn EA74nn ED74nn EC74nn EF 74 nn EE74nn
OR rrn [E976nn 76 nn EB 76 nn EA76 nn ED76 nn EC 76 nn EF 76 nn EE 76 nn
XOR r,n |[E975nn 75nn EB75nn EA75nn ED75nn EC75nn EF 75nn EE75nn
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® Operation immediate data to 16-bit register
Instr. WA BC DE HL
CMP  rr,mn [E8 3F nnmm |E9 3F nnmm |EA 3F nnmm |EB 3F nn mm
ADD rr,mn |[E8 39 nnmm |E9 39 nnmm [EA 39 nnmm [EB 39 nnmm
ADDC rr,mn JE8 38 nnmm |E9 38 nnmm [EA 38 nnmm |EB 38 nnmm
SUB  rr,mn |[E8 3B nnmm [E9 3B nnmm |EA 3B nnmm [EB 3B nnmm
SUBB rr,mn |[E8 3Annmm (E9 3A nnmm |EA 3A nnmm [EB 3A nnmm
AND rr,mn |[E8 3Cnnmm |E9 3C nnmm [EA 3C nnmm [EB 3C nnmm
OR rr,mn |[E8 3E nnmm |E9 3E nnmm [EA 3E nnmm |[EB 3E nnmm
XOR rr,mn |E8 3D nnmm |E9 3D nnmm [EA 3D nnmm [EB 3D nnmm
@ Operation immediate data to 8-bit memory, and Masked compare 8-bit memory to accumulator
st ~L"] (DE) (HL) (HL+) (-HL) | (HL+d | HL+0) | (PC+A)
CMP mem,n|EO0xx77nn|E277nn [E377nn |[E677nn [E777nn  |[E4dd77nn[E577nn |E177nn
MCMP mem, n [E0 xx 2F nn |E2 2F nn E3 2F nn E6 2F nn E7 2F nn E4 dd 2F nn [E5 2F nn E12F nn
ADD mem,n|[EOXxXx71nn(E271nn |[E371nn ([E671nn |[E771nn ([E4dd71nn|E571nn |E171nn
ADDC mem,n|E0xx70nn|E270 nn E370nn E6 70 nn E770nn E4dd 70 nn [E570nn E170nn
SUB mem,n[E0xx73nn|E273nn |[E373nn |E673nn |[E773nn |[E4dd73nn|E573nn [E173nn
SUBB mem,n|E0Xxx72nn[E272nn E372nn E672nn E772nn E4dd72nn [E572nn E172nn
AND mem,n|[EOXxX74nnE274nn |[E374nn [E674nn |[E774nn [E4dd74nn|E574nn |E174nn
OR  mem,n|E0Xxx76nn[E276 nn E376nn E6 76 nn E776nn E4dd 76 nn [E5 76 nn E176nn
XOR mem,n|[E0OXxX75nn[E275nn |[E375nn [E675nn |[E775nn [E4dd75nn|EB75nn |[E175nn
® Increment/decrement 8-bit register
Instr. w A B C D E H L
INC r |61 60 63 62 65 64 67 66
DEC r [69 68 6B 6A 6D 6C 6F 6E
@ Increment/decrement 16-bit register
Instr. " WA BC DE HL SP
INC rr |10 11 12 13 —
DEC rr |18 19 1A 1B —
@ Increment/decrement 8-bit memory
nstr 2" ) (DE) (HL) (HL+) (—HL) (HL+d) | (HL+C) | (PC+A)
INC mem |20 xx E2 20 21 E6 20 E7 20 E4dd20 |E520 E120
DEC mem [28 xx E228 29 E6 28 E7 28 E4dd28 |E528 E128
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@ Decimal adjust 8-bit register
Instr. w A B C D E H L
DAA r |E9 0A 0A EB OA EA QA EDOA ECOA EF OA EEOA
DAS r |E9 0B 0B EB OB EA OB ED OB EC 0B EF OB EE OB
® Multiply 8-bit register and 8-bit register
Instr. fixr WXA BXC DXE HXL
MUL rq,rp |02 E9 02 EA02 EB 02
® Divide 16-bit register by C register
Instr—~——" WA BC DE HL
DIV rr,C |03 — EA03 EB 03
(3) SHIFT, ROTATE and NIBBLE MANIPULATION
@ shift 8-bit register, and Rotate 8-bit register through carry flag
Instr. w A B c D E H L
SHLC r E9 1C 1C EB1C EA1C ED1C EC1C EF1C EE1C
SHRC r EQ 1D 1D EB 1D EA1D ED 1D EC1D EF 1D EE 1D
ROLC r E9 1E 1E EB 1E EA1E ED1E EC1E EF 1E EE1E
RORC r |E91F 1F EB 1F EA1F ED1F EC 1F EF 1F EE 1F
@ Swap nibbles within 8-bit register
Instr. w A B C D E H L
SWAP r [E901 01 EB 01 EAO1 EDO1 EC01 EF 01 EE 01
® Rotate nibbles 8-bit memory through lower nibble in accumulator
Instr. | ® (DE) (HL) (HL+) (-HL) | (HL+d) | (HL+0)
ROLD A, mem |EO xx 08 E208 E308 E6 08 E7 08 E4dd 08 E5 08
RORD A, mem |EO xx 09 E2 09 E3 09 E6 09 E7 09 E4dd 09 E5 09
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(4) BIT MANIPULATION and FLAG MANIPULATION
@ Testdirectbitinregister  TEST r.b
r b 7 6 5 4 3 2 1 0
w E9 DF E9DE E9DD E9DC E9DB E9 DA E9D9 E9D8
A E8 DF E8DE E8 DD E8DC ES DB E8 DA E8D9 E8 D8
B EB DF EBDE EBDD EBDC EB DB EB DA EBD9 EB D8
c EA DF EADE EADD EADC EADB EADA EAD9 EADS
D ED DF EDDE EDDD EDDC EDDB ED DA EDD9 EDD8
E EC DF ECDE ECDD ECDC ECDB EC DA ECD9 ECD8
H EF DF EFDE EFDD EFDC EFDB EF DA EFD9 EFD8
L EE DF EEDE EEDD EEDC EEDB EE DA EED9 EED8
@ Testdirect bitin memory TEST mem.b
mer— 7 6 5 4 3 2 1 0
x) DF xx DE xx DD xx DC xx DB xx DA xx D9 xx D8 xx
(DE) E2 DF E2DE E2DD E2DC E2DB E2 DA E2D9 E2D8
(HL) E3 DF E3DE E3DD E3DC E3DB E3 DA E3D9 E3D8
(HL+) E6DF E6DE E6DD E6DC E6DB E6 DA E6D9 E6D8
(-HL) E7 DF E7DE E7DD E7DC E7DB E7DA E7D9 E7D8
(HL+d) |E4ddDF |E4ddDE |E4ddDD ([E4ddDC |E4ddDB |[E4ddDA |E4ddD9 |E4ddD8
(HL+C) |EBDF E5DE E5DD E5DC E5DB E5DA E5D9 E5D8
(PC+A) |E1DF E1DE E1DD E1DC E1DB E1DA E1D9 E1D8
@ Test register-indirect bitin memory TEST mem.r
mem r \ A B c D E H L
(DE) E9 9E E8 9E EB 9E EA9E ED9E EC 9E EF 9E EE9E
(HL) E9 9F E8 9F EB 9F EA9F ED9F EC9F EF 9F EE9F
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® Clear direct bitin register CLR r.b
r ° 7 6 5 4 3 2 1 0
w EQ 4F E9 4E E9 4D E9 4C E9 4B E9 4A E9 49 E9 48
A E8 4F E8 4E E8 4D E8 4C E8 4B E8 4A E8 49 E8 48
B EB 4F EB 4E EB 4D EB 4C EB 4B EB 4A EB 49 EB 48
c EA 4F EA 4E EA 4D EA4C EA 4B EA 4A EA 49 EA 48
D ED 4F ED 4E ED 4D ED 4C ED 4B ED 4A ED 49 ED 48
E EC 4F EC 4E EC 4D EC4C EC 4B EC 4A EC 49 EC 48
H EF 4F EF 4E EF 4D EF 4C EF 4B EF 4A EF 49 EF 48
L EE 4F EE 4E EE 4D EE 4C EE 4B EE 4A EE 49 EE 48
® Clear direct bitin memory CLR mem.b
mar—_° 7 6 5 4 3 2 1 0
(®) 4F xx 4E xx 4D xx 4C xx 4B xx 4A xx 49 xx 48 xx
(DE) E2 4F E2 4E E2 4D E2 4C E2 4B E2 4A E2 49 E2 48
(HL) E3 4F E3 4E E34D E34C E3 4B E3 4A E3 49 E3 48
(HL+) EG 4F E6 4E E6 4D E6 4C E6 4B E6 4A E6 49 E6 48
(-HL) E7 4F E7 4E E7 4D E7 4C E7 4B E7 4A E7 49 E7 48
(HL+d) |[E4dd4F |[E4dd4E ([E4dd4D |E4dd4C |E4dd4B [E4dd4A |[E4dd49 |[E4Add 48
(HL+C) |Eb4F E5 4E E5 4D E5 4C E5 4B E5 4A E5 49 E5 48
(PC+A) |E14F E14E E14D E14C E14B E14A E149 E148
® Clear register-indirect bit in memory CLR mem.r
mem r \4 A B c D E H L
(DE) E9 8A E8 8A EB 8A EA8A ED 8A EC 8A EF 8A EE 8A
(HL) EO 8B E8 8B EB 8B EA 8B ED 8B EC 8B EF 8B EE 8B
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@ Setdirect bitin register SET r.b
r b 7 6 5 4 3 2 1 0
w EQ 47 E9 46 E9 45 E9 44 E9 43 E9 42 E9 41 E9 40
A E8 47 E8 46 E8 45 E8 44 E8 43 E8 42 E8 41 E8 40
B EB 47 EB 46 EB 45 EB 44 EB 43 EB 42 EB 41 EB 40
c EA 47 EA 46 EA 45 EA 44 EA43 EA 42 EA41 EA 40
D ED 47 ED 46 ED 45 ED 44 ED 43 ED 42 ED 41 ED 40
E EC 47 EC 46 EC 45 EC 44 EC 43 EC 42 EC 41 EC 40
H EF 47 EF 46 EF 45 EF 44 EF 43 EF 42 EF 41 EF 40
L EE 47 EE 46 EE 45 EE 44 EE 43 EE 42 EE 41 EE 40
Setdirectbitinmemory  SET mem.b
ma—_’ 7 6 5 4 3 2 1 0
() 47 XX 46 xx 45 xx 44 xx 43 xx 42 xx 41 xx 40 xx
(DE) E2 47 E2 46 E2 45 E2 44 E2 43 E2 42 E2 41 E2 40
(HL) E3 47 E3 46 E3 45 E3 44 E3 43 E3 42 E3 41 E3 40
(HL+) E6 47 E6 46 E6 45 E6 44 E6 43 E6 42 E6 41 E6 40
(-HL) E7 47 E7 46 E7 45 E7 44 E7 43 E7 42 E7 41 E7 40
(HL+d) |E4dd47 |E4dd46 |E4dd4d |E4dd44 |[E4dd43 |[E4dd42 [E4dd4l |E4dd 40
(HL+C) [E547 E5 46 E5 45 E5 44 E5 43 Eb 42 E5 41 E5 40
(PC+A) |E147 E146 E145 E144 E143 E142 E141 E140
® Setregister-indirect bitin memory SET mem.r
mem r w A B c D E H L
(DE) EQ 82 E8 82 EB 82 EA 82 ED 82 EC 82 EF 82 EE 82
(HL) E9 83 E8 83 EB 83 EA83 ED 83 EC83 EF 83 EE 83
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@ Complementdirect bitin register CPL r.b
r b 7 6 5 4 3 2 1 0
w E9C7 E9C6 E9Ch E9C4 E9C3 E9C2 E9C1 E9CO
A E8 C7 E8C6 E8C5H E8C4 E8C3 E8 C2 E8C1 E8CO
B EB C7 EBC6 EBC5H EBC4 EBC3 EBC2 EBC1 EBCO
C EAC7 EAC6 EACH EAC4 EAC3 EAC2 EAC1 EACO
D EDC7 EDC6 EDCbH EDC4 EDC3 EDC2 EDC1 EDCO
E ECC7 ECC6 ECC5h ECC4 ECC3 ECC2 ECC1 ECCO
H EF C7 EFC6 EFCh EFC4 EFC3 EF C2 EFC1 EFCO
L EEC7 EEC6 EEC5H EEC4 EEC3 EEC2 EEC1 EECO
@ Complementdirect bitin memory CPL mem.b
ma—_’ 7 6 5 4 3 2 1 0
() EO0 xx C7 EOxxC6 |EOxxCb [EOxxC4 |EOxxC3 |[EOxxC2 |[EOxxC1 EO xxCO
(DE) E2C7 E2C6 E2Ch E2C4 E2C3 E2C2 E2C1 E2CO
(HL) E3C7 E3C6 E3CH E3C4 E3C3 E3C2 E3C1 E3CO
HL+) E6C7 E6C6 E6Ch E6C4 E6C3 E6C2 E6C1 E6CO
(-HL) E7C7 E7C6 E7C5h E7C4 E7C3 E7C2 E7C1 E7CO
(HL+d) E4 ddC7 E4ddC6 |E4ddCb |[E4ddC4 ([E4ddC3 |[E4ddC2 |E4ddCl E4ddCO
(HL+C) [EBCY E5C6 E5CH E5C4 E5C3 E5C2 E5C1 E5CO
(PC+A) [E1CT7 E1C6 E1CH E1C4 E1C3 E1C2 E1C1 E1CO
® Complement register-indirect bitin memory CPL mem.r
mem r w A B c D E H L
(DE) EQ 92 E§ 92 EB92 EA9Q2 ED92 EC92 EF92 EE92
(HL) E9 93 E893 EB 93 EA93 ED93 EC93 EF93 EE93
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® Load direct bit in register to carry flag LD CF,r.b
r b 7 6 5 4 3 2 1 0
W E9 DF E9DE E9DD E9DC E9DB E9 DA E9D9 E9D8
A E8 DF E8 DE E8DD E8DC E8 DB E8 DA E8 D9 E8D8
B EBDF EBDE EBDD EBDC EBDB EB DA EB D9 EB D8
C EADF EADE EADD EADC EADB EADA EAD9 EADS
D EDDF EDDE EDDD EDDC EDDB ED DA EDD9 EDD8
E EC DF ECDE ECDD ECDC ECDB ECDA ECD9 ECD8
H EF DF EFDE EFDD EFDC EFDB EF DA EFD9 EF D8
L EEDF EEDE EEDD EEDC EEDB EE DA EED9 EED8
® Load direct bitin memory to carry flag LD CF,mem.b
ma—_’ 7 6 5 4 3 2 1 0
®) DF xx DE xx DD xx DC xx DB xx DA xx D9 xx D8 xx
(DE) E2 DF E2DE E2DD E2DC E2DB E2 DA E2D9 E2D8
(HL) E3 DF E3DE E3DD E3DC E3DB E3 DA E3D9 E3D8
HL+) E6 DF E6DE E6DD E6DC E6DB E6 DA E6D9 E6D8
(-HL) E7DF E7DE E7DD E7DC E7DB E7 DA E7D9 E7D8
(HL+d) E4 dd DF E4 dd DE E4ddDD |E4ddDC E4ddDB |E4ddDA |[E4ddD9 E4 ddD8
(HL+C) |E6DF E5DE E5DD E5DC E5DB E5 DA E5D9 E5D8
(PC+A) [E1DF E1DE E1DD E1DC E1DB E1DA E1D9 E1D8
® Load register-indirect bit in memory to carry flag LD CF,mem.r
mem ' W A B c D E H L
(DE) E9 9E E8 9E EB 9E EAQE ED9E EC9E EF9E EE9E
(HL) E9 9F E8 9F EB 9F EA9F ED9F EC 9F EF 9F EE 9F
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® Store carry flag to direct bit in register LD r.b,CF
r b 7 6 5 4 3 2 1 0
w E9 CF E9CE E9CD E9CC E9CB E9 CA E9C9 E9C8
A E8 CF E8 CE E8CD E8CC E8CB E8 CA E8C9 E8C8
B EB CF EB CE EBCD EBCC EBCB EB CA EBC9 EBC8
C EACF EACE EACD EACC EACB EACA EAC9 EAC8
D ED CF EDCE EDCD EDCC EDCB EDCA EDC9 EDC8
E EC CF ECCE ECCD ECCC ECCB ECCA ECC9 ECC8
H EF CF EFCE EFCD EFCC EFCB EF CA EFC9 EFC8
L EE CF EECE EECD EECC EECB EECA EEC9 EEC8
@ Store carry flag to direct bitin memory LD mem.b, CF
ma—_’ 7 6 5 4 3 2 1 0
() EO xx CF EO xx CE EOxxCD |EOxxCC EOxxCB |EOxxCA |[EOxxC9 EO xxC8
(DE) E2 CF E2CE E2CD E2CC E2CB E2 CA E2C9 E2C8
(HL) E3 CF E3CE E3CD E3CC E3CB E3 CA E3C9 E3C8
HL+) E6CF E6CE E6CD E6CC E6CB E6 CA E6C9 E6C8
(-HL) E7CF E7CE E7CD E7CC E7CB E7CA E7C9 E7C8
(HL+d) E4 dd CF E4 dd CE E4ddCD |E4ddCC E4ddCB |[E4ddCA |E4ddC9 E4ddC8
(HL+C) |E5CF E5CE E5CD E5CC E5CB E5CA E5C9 E5C8
(PC+A) [E1CF E1CE E1CD E1CC E1CB E1CA E1C9 E1C8
® Store carry flag to register-indirect bitin memory LD mem.r, CF
mem r w A B c D E H L
(DE) E9 9A E8 9A EB9A EA9A ED9A EC9A EF9A EE9A
(HL) E9 9B E8 9B EB 9B EA9B ED9B EC 9B EF 9B EE 9B
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® Logical Exclusive-OR direct bit in register to carry flag XOR CF,r.b

b

r 7 6 5 4 3 2 1 0
w E9 D7 E9D6 E9D5 E9D4 E9D3 E9D2 E9D1 E9DO
A E8 D7 E8 D6 E8 D5 E8 D4 ESD3 E8 D2 E8D1 E8 DO
B EB D7 EB D6 EB Db EB D4 EBD3 EB D2 EBD1 EBDO
C EA D7 EADG EADbS EAD4 EAD3 EAD2 EAD1 EADO
D ED D7 EDD6 EDDb EDD4 EDD3 EDD2 EDD1 EDDO
E ECD7 ECD6 ECD5 ECD4 ECD3 ECD2 ECD1 ECDO
H EF D7 EFD6 EFDb EF D4 EFD3 EFD2 EFD1 EFDO
L EE D7 EED6 EEDb5 EED4 EED3 EED2 EED1 EEDO

@ Logical Exclusive-OR direct bit in memory to carry flag XOR CF,mem.b

ma—_’ 7 6 5 4 3 2 1 0
() EO xx D7 EO xx D6 EO xx D5 EO xx D4 EO xxD3 EO xxD2 EO xxD1 EO xx DO
(DE) E2 D7 E2 D6 E2D5 E2D4 E2D3 E2 D2 E2D1 E2DO0
(HL) E3 D7 E3 D6 E3 D5 E3D4 E3D3 E3D2 E3D1 E3DO
(HL+) E6D7 E6 D6 E6D5 E6D4 E6D3 E6 D2 E6D1 E6DO
(-HL) E7 D7 E7D6 E7D5 E7D4 E7D3 E7 D2 E7D1 E7D0
(HL+4) E4ddD7 |[E4ddD6 |[E4ddD5 |E4ddD4 |[E4ddD3 |E4ddD2 |[E4ddD1 [E4ddDO
(HL+C) [E6D7 E5D6 E5D5 E5D4 E5D3 E5D2 E5D1 E5D0
(PC+4A) |E1D7 E1D6 E1D5 E1D4 E1D3 E1D2 E1D1 E1DO

@ Manipulate carry flag

CLR CF 0C
SET CF 0D
CPL CF 0E

@ Manipulate interrupt master enable flag

DI 48 3A
El 40 3A
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(5) JUMP
@ Shortrelative jump
RS T.a d=0~+15 8ds _ Note1: a=$+2+d,d=-16~+15
d=—16~1 | 9d; _, Note 2: d3_omeanslower 4 bits of displacement “d”.
RS F,a d=0~+15 Ad; _ d -16 | -16 | -14 | -13 | =12 | +12 | +13 | +14 | +15
d=-16~-1 | Bds _ ds _o] O 1 2 3 4 C D E F
5 Lo
@ Relative jump Note: a=$+2+d,d=-128~+127
JR T,a |D6dd
JR Fa D7 dd
JR  EQ,a
DO dd
JR Z,a
JR NE, a
D1dd
JR NZ, a
JR CS,a
D2 dd
JR LT, a
JR CCa
D3 dd
JR GE,a
JR LE,a |D4dd
JR GT,a |D5dd
JR a FB dd
® Absolute long jump
JP. mn FE nnmm
@ Register-indirect jump
Instr. r WA BC DE HL
P o E8 FE E9FE EAFE EBFE
® Memory-indirect jump
Instr, L™ (x) (DE) (HL) (HL+d) (HL+C) | (PC+A)
JP mem [EOxXXFE E2FE E3FE E4dd FE E5FE E1FE
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(6) CALL, RETURN and OTHERS

@ Vector call

CALLY n |Cn
@ Paged call
CALLP n FDnn
® Absolute long call
CALL mn |FCnnmm

@ Register-indirect call

Note: PSW is an 8-bit register.

Instr. " WA BC DE HL
CALL rr E8 FC E9FC EAFC EBFC
® Memory-indirect call
Instr. |  ® (DE) (HL) (HL+d) | (HL+C) | (PC+A)
CALL mem |EOXxxFC E2FC E3FC E4dd FC E5FC E1FC
® Return from subroutine
RET 05
@ Return from interrupt service routine
RETI 04 for Maskable interrupt
RETN ES 04 for Non-maskable interrupt
Push down, and Pop up
Instr. r WA BC DE HL PSW
PUSH rr E8 07 E9 07 EA 07 EB 07 07
POP rr E8 06 E9 06 EA 06 EB 06 06

©® Software interrupt

SWi FF
@ No operation
NOP 00
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1.10

INSTRUCTION TABLE
ADD (-HL),n
ADD (HL+),n
ADD (HL+C), (HL)
ADD (HL+C),n
ADD (HL+d), (HL)
ADD (HL+d),n
ADD (PC+A), (HL)
ADD (PC+A),n
ADD (pp), (HL)
ADD (pp).n
ADD (x),(HL)
ADD (x),n
ADD A, (-HL)
ADD A, (HL+)
ADD A, (HL+C)
ADD A, (HL+d)
ADD A, (PC+A)
ADD A.(pp)
ADD A, (x)
ADD A,qg
ADD A,n
ADD g,A
ADD g.n
ADD gg.mn
ADD WA,gg
ADDC (-HL),n
ADDC (HL+),n
ADDC (HL+C), (HL)
ADDC (HL+C),n
ADDC (HL+d), (HL)
ADDC (HL+d),n
ADDC (PC+A), (HL)
ADDC (PC+A),n
ADDC (pp),(HL)
ADDC (pp),n
ADDC (x),(HL)
ADDC (x),n
ADDC A, (-HL)
ADDC A, (HL+)
ADDC A, (HL+C)
ADDC A, (HL+d)
ADDC A, (PC+A)
ADDC A,(pp)
ADDC A, (x)
ADDC A.g
ADDC A,n
ADDC g,A

4-28
4-28
4-27
4-29
4-27
4-28
4-28
4-29
4-27
4-28
4-27
4-28
4-27
4-27
4-27
4-27
4-27
4-26
4-26
4-26
4-28
4-26
4-28
4-28
4-26
4-31
4-31
4-30
4-31
4-30
4-31
4-30
4-31
4-30
4-31
4-30
4-31
4-29
4-29
4-30
4-29
4-30
4-29
4-29
4-29
4-30
4-29

4-70
4-70
4-70
4-70
4-70
4-70
4-70
4-70
4-70
4-70
4-70
4-70
4-70
4-70
4-70
4-70
4-70
4-70
4-70
4-70
4-70
4-70
4-70
4-70
4-70
4-71
4-71
4-71
4-71
4-71
4-71
4-71
4-71
4-71
4-71
4-71
4-71
4-70
4-70
4-70
4-70
4-70
4-70
4-70
4-70
4-71
4-70

4-95
4-95
4-94
4-95
4-94
4-95
4-94
4-95
4-94
4-95
4-94
4-95
4-94
4-94
4-94
4-94
4-94
4-94
4-94
4-93
4-94
4-93
4-94
4-95
4-93
4-95
4-95
4-94
4-95
4-94
4-95
4-94
4-95
4-94
4-95
4-94
4-95
4-94
4-94
4-94
4-94
4-94
4-94
4-94
4-93
4-94
4-93
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ADDC
ADDC
ADDC
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALLP
CALLV
CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLR

g,n
gg.mn

WA,gg
(-HL),n
(HL+),n
(HL+C), (HL)
(HL+C),n
(HL+d), (HL)
(HL+d),n
(PC+A), (HL)
(PC+A),n
(pp), (HL)
(pp).n
(x),(HL)
(x),n

A, (-HL)

A, (HL+)

A, (HL+C)

A, (HL+d)

A, (PC+A)
A.(pp)

A, (x)

A.g

A,n

g,A

g.n

gg.mn
WA,gg

(HL+C)
(HL+d)
(PC+A)
(pp)

(x)

a9

mn

n

n
(-HL).b
(HL)
(HL+).b
(HL+C).b
(HL+d).b
(PC+A).b
(pp).b
(PP).g
(x)
(x).b

4-30
4-31
4-29
4-39
4-39
4-38
4-40
4-38
4-40
4-39
4-40
4-38
4-39
4-38
4-39
4-38
4-38
4-38
4-38
4-38
4-37
4-37
4-37
4-39
4-37
4-39
4-39
4-37
4-65
4-65
4-65
4-64
4-64
4-64
4-64
4-64
4-64
4-54
4-18
4-54
4-54
4-54
4-54
4-54
4-54
4-18
4-54

4-71
4-71
4-70
4-73
4-73
4-72
4-73
4-72
4-73
4-72
4-73
4-72
4-73
4-72
4-73
4-72
4-72
4-72
4-72
4-72
4-72
4-72
4-72
4-72
4-72
4-72
4-72
4-72
4-78
4-78
4-78
4-78
4-78
4-78
4-78
4-78
4-78
4-76
4-68
4-76
4-76
4-76
4-76
4-76
4-76
4-68
4-76

4-94
4-95
4-93
4-95
4-95
4-94
4-95
4-94
4-95
4-94
4-95
4-94
4-95
4-94
4-95
4-94
4-94
4-94
4-94
4-94
4-94
4-94
4-93
4-94
4-93
4-94
4-95
4-93
4-105
4-105
4-105
4-105
4-105
4-105
4-105
4-105
4-105
4-98
4-91
4-98
4-98
4-98
4-98
4-98
4-98
4-91
4-98
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CLR
CLR
CMP
CMP
CMP
CMP
CMP
CMP
CMP
CMP
CMP
CMP
CMP
CMP
CMP
CMP
CMP
CMP
CMP
CMP
CMP
CMP
CMP
CMP
CMP
CMP
CMP
CPL
CPL
CPL
CPL
CPL
CPL
CPL
CPL
CPL
CPL
DAA
DAA
DAS
DAS
DEC
DEC
DEC
DEC
DEC
DEC

CF

g.b
(-HL),n
(HL+),n
(HL+C), (HL)
(HL+C),n
(HL+d), (HL)
(HL+d),n
(PC+A), (HL)
(PC+A),n
(pp),(HL)
(pp).n
(x), (HL)
(x),n

A, (-HL)
A, (HL+)
A, (HL+C)
A, (HL+d)
A, (PC+A)
A,(pp)

A, (x)

A.g

A,n

g.A

g,n

gg.mn
WA,gg
(-HL).b
(HL+).b
(HL+C).b
(HL+d).b
(PC+A).b
(pp).b
(pp).g
(x).b

CF

g.b

A

g
A

g
(-HL)
(DE)
(HL)
(HL+)
(HL+C)
(HL+d)

4-60
4-54
4-23
4-23
4-22
4-23
4-22
4-23
4-22
4-23
4-22
4-22
4-21
4-22
4-21
4-21
4-21
4-21
4-21
4-21
4-21
4-21
4-22
4-21
4-22
4-22
4-21
4-56
4-56
4-56
4-56
4-56
4-56
4-56
4-56
4-60
4-56
4-47
4-47
4-47
4-47
4-26
4-25
4-25
4-26
4-26
4-26

4-77
4-76
4-69
4-69
4-69
4-69
4-69
4-69
4-69
4-69
4-69
4-69
4-69
4-69
4-69
4-69
4-69
4-69
4-69
4-69
4-69
4-69
4-69
4-69
4-69
4-69
4-69
4-76
4-76
4-76
4-76
4-76
4-76
4-76
4-76
4-77
4-76
4-74
4-74
4-74
4-74
4-70
4-70
4-70
4-70
4-70
4-70

4-103
4-98
4-95
4-95
4-94
4-95
4-94
4-95
4-94
4-95
4-94
4-95
4-94
4-94
4-94
4-94
4-94
4-94
4-94
4-94
4-94
4-93
4-94
4-93
4-94
4-95
4-93
4-100
4-100
4-100
4-100
4-100
4-100
4-100
4-100
4-103
4-100
4-96
4-96
4-96
4-96
4-95
4-95
4-95
4-95
4-95
4-95
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DEC
DEC
DEC
DEC
DI
DIV
DIV
DIV
EI
INC
INC
INC
INC
INC
INC
INC
INC
INC
INC
JP
JP
JP
JP
JP
JP
JP
JR
JR
JR
JR
JR
JR
JR
JR
JR
JR
JR
JR
JR
JRS
JRS
LD
LD
LD
LD
LD
LD

(PC+A)
(x)

r

re

DE,C
HL,C
WA,C

(-HL)
(DE)
(HL)
(HL+)
(HL+C)
(HL+d)
(PC+A)
(x)

r

rr
(HL+C)
(HL+d)
(PC+A)
(pp)
(x)

a9

mn

a

CC,a
CS,a
EQ,a
F,a
GE,a
GT,a
LE,a
LT,a
NE,a
NZ,a
T,a

Z,a

F,a

T,a
(-HL),n
(-HL),r
(-HL).b,CF
(DE),n
(HL), (HL+C)
(HL), (HL+d)

4-26
4-25
4-25
4-25
4-60
4-48
4-48
4-48
4-60
4-25
4-24
4-24
4-25
4-25
4-25
4-25
4-24
4-24
4-24
4-63
4-63
4-63
4-62
4-62
4-62
4-62
4-62
4-62
4-61
4-61
4-61
4-62
4-62
4-62
4-61
4-61
4-61
4-61
4-61
4-61
4-61
4-19
4-16
4-58
4-18
4-18
4-17

4-70
4-70
4-70
4-70
4-77
4-74
4-74
4-74
4-77
4-69
4-69
4-69
4-69
4-69
4-69
4-69
4-69
4-69
4-69
4-77
4-77
4-77
4-77
4-77
4-77
4-77
4-77
4-77
4-77
4-77
4-77
4-77
4-77
4-77
4-77
4-77
4-77
4-77
4-77
4-77
4-77
4-68
4-67
4-77
4-68
4-67
4-67

4-95
4-95
4-95
4-95
4-103
4-96
4-96
4-96
4-103
4-95
4-95
4-95
4-95
4-95
4-95
4-95
4-95
4-95
4-95
4-104
4-104
4-104
4-104
4-104
4-104
4-104
4-104
4-104
4-104
4-104
4-104
4-104
4-104
4-104
4-104
4-104
4-104
4-104
4-104
4-104
4-104
4-91
4-91
4-102
4-91
4-91
4-91
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LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD

(HL), (PC+A)
(HL), (pp)
(HL), (x)
(HL),A
(HL),n
(HL+),n
(HL+),r
(HL+).b,CF
(HL+C).b,CF
(HL+d),n
(HL+d),r
(HL+d), rr
(HL+d).b,CF
(PC+A).b,CF
(pp).r
(pp).rr
(pp).b,CF
(pp).g,CF
(x), (HL+C)
(x), (HL+d)
(x), (PC+A)
(x),(pp)
(x),(y)
(x),A

(x),n

(x),r
(x),rr
(x).b,CF

A, (HL)

A, (x)

A, r
CF,(-HL).b
CF,(HL+).b
CF, (HL+C).b
CF, (HL+d).b
CF,(PC+A).b
CF.(pp).b
CF.(pp).g
CF,(x).b
CF,g.b
g.b,CF
g9.SP
r,(-HL)

r, (HL+)

r, (HL+C)

r, (HL+d)
r,(PC+A)

4-18
4-17
4-17
4-16
4-18
4-19
4-16
4-58
4-58
4-19
4-16
4-16
4-58
4-58
4-16
4-16
4-58
4-58
4-17
4-17
4-17
4-17
4-17
4-16
4-18
4-16
4-16
4-57
4-14
4-14
4-14
4-57
4-57
4-57
4-57
4-57
4-57
4-57
4-57
4-56
4-57
4-14
4-15
4-14
4-15
4-15
4-15

4-67
4-67
4-67
4-67
4-68
4-68
4-67
4-77
4-77
4-68
4-67
4-67
4-77
4-77
4-67
4-67
4-77
4-77
4-67
4-67
4-67
4-67
4-67
4-67
4-68
4-67
4-67
4-77
4-67
4-67
4-67
4-76
4-76
4-76
4-76
4-76
4-76
4-76
4-76
4-76
4-77
4-67
4-67
4-67
4-67
4-67
4-67

4-91
4-91
4-91
4-91
4-91
4-91
4-91
4-102
4-102
4-91
4-91
4-91
4-102
4-102
4-91
4-91
4-102
4-102
4-91
4-91
4-91
4-91
4-91
4-91
4-91
4-91
4-91
4-102
4-90
4-90
4-90
4-101
4-101
4-101
4-101
4-101
4-101
4-101
4-101
4-101
4-102
4-90
4-90
4-90
4-90
4-90
4-90
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LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LDW
LDW
MCMP
MCMP
MCMP
MCMP
MCMP
MCMP
MCMP
MUL
MUL
MUL
MUL
NOP
OR
OR
OR
OR
OR
OR
OR
OR
OR
OR
OR
OR
OR
OR
OR
OR
OR
OR

r.(pp)
r,(x)

r,A

r.g

r,n

RBS,n

rr, (HL+C)
rr, (HL+d)
rr, (PC+A)
rr,(pp)
rr,(x)
rr,gg
rr,mn
SP.gg
SP,mn
(HL),mn
(x),mn
(-HL),n
(HL+),n
(HL+C),n
(HL+d),n
(PC+A),n
(pp),n
(x),n
B,C

D,E

H,L

W,A

(-HL),n
(HL+),n
(HL+C), (HL)
(HL+C),n
(HL+d), (HL)
(HL+d),n
(PC+A), (HL)
(PC+A),n
(pp),(HL)
(pp).n
(x),(HL)
(x).n

A, (-HL)

A, (HL+)

A, (HL+C)

A, (HL+d)

A, (PC+A)
A.(pp)

4-14
4-14
4-14
4-14
4-18
4-18
4-15
4-15
4-15
4-15
4-15
4-14
4-18
4-14
4-18
4-19
4-19
4-24
4-23
4-24
4-24
4-24
4-23
4-23
4-48
4-48
4-48
4-48
4-66
4-42
4-42
4-41
4-43
4-41
4-42
4-41
4-43
4-41
4-42
4-41
4-42
4-41
4-40
4-41
4-41
4-41
4-40

4-67
4-67
4-67
4-67
4-68
4-68
4-67
4-67
4-67
4-67
4-67
4-67
4-68
4-67
4-68
4-68
4-68
4-69
4-69
4-69
4-69
4-69
4-69
4-69
4-74
4-74
4-74
4-74
4-78
4-73
4-73
4-73
4-73
4-73
4-73
4-73
4-73
4-73
4-73
4-73
4-73
4-73
4-73
4-73
4-73
4-73
4-73

4-90
4-90
4-90
4-90
4-91
4-91
4-90
4-90
4-90
4-90
4-90
4-90
4-91
4-90
4-91
4-91
4-91
4-95
4-95
4-95
4-95
4-95
4-95
4-95
4-96
4-96
4-96
4-96
4-105
4-95
4-95
4-94
4-95
4-94
4-95
4-94
4-95
4-94
4-95
4-94
4-95
4-94
4-94
4-94
4-94
4-94
4-94
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OR
OR
OR
OR
OR
OR
OR
POP
POP
PUSH
PUSH
RET
RETI
RETN
ROLC
ROLC
ROLD
ROLD
ROLD
ROLD
ROLD
ROLD
RORC
RORC
RORD
RORD
RORD
RORD
RORD
RORD
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SHLC
SHLC
SHRC
SHRC
SuB
SUB
SUB

A, (x)
A.g
A,n
g.A
g,n
gg,mn
WA,gg

a9
PSW

99
PSW

A

g

A, (-HL)
A, (HL+)
A, (HL+C)
A, (HL+d)
A.(pp)
A, (x)

A

g

A, (-HL)
A, (HL+)
A, (HL+C)
A, (HL+d)
A.(pp)
A, (x)
(-HL).b
(HL+).b
(HL+C).b
(HL+d).b
(PC+A).b
(pp).b
(pp)-9
(x).b

CF

g.b
A

«w >«

(-HL),n
(HL+),n
(HL+C), (HL)

4-40
4-40
4-42
4-40
4-42
4-42
4-40
4-66
4-66
4-66
4-66
4-65
4-65
4-65
4-49
4-149
4-50
4-50
4-51
4-51
4-50
4-50
4-149
4-50
4-51
4-51
4-52
4-52
4-51
4-51
4-55
4-55
4-55
4-55
4-55
4-55
4-55
4-55
4-60
4-55
4-149
4-149
4-149
4-49
4-34
4-34
4-33

4-73
4-73
4-73
4-73
4-73
4-73
4-73
4-78
4-78
4-78
4-78
4-78
4-78
4-78
4-75
4-75
4-75
4-75
4-75
4-75
4-75
4-75
4-75
4-75
4-75
4-75
4-75
4-75
4-75
4-75
4-76
4-76
4-76
4-76
4-76
4-76
4-76
4-76
4-77
4-76
4-75
4-75
4-75
4-75
4-71
4-71
4-71

4-94
4-93
4-94
4-93
4-94
4-95
4-93
4-105
4-105
4-105
4-105
4-105
4-105
4-105
4-96
4-96
4-96
4-96
4-96
4-96
4-96
4-96
4-96
4-96
4-96
4-96
4-96
4-96
4-96
4-96
4-99
4-99
4-99
4-99
4-99
4-99
4-99
4-99
4-103
4-99
4-96
4-96
4-96
4-96
4-95
4-95
4-94
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SuB
SuB
SuB
SUB
SUB
SUB
SuB
SuB
SuB
SUB
SUB
SuB
SuB
SuB
SuB
SUB
SUB
SUB
SuB
SuB
SuB
SUB
SUBB
SUBB
SUBB
SuBB
SuBB
SUBB
SUBB
SUBB
SUBB
SuBB
SuBB
SUBB
SUBB
SUBB
SUBB
SuBB
SuBB
SUBB
SUBB
SUBB
SUBB
SuBB
SuBB
SUBB
SUBB

(HL+C),n
(HL+d), (HL)
(HL+d),n
(PC+A), (HL)
(PC+A),n
(pp).(HL)
(pp).n
(x),(HL)
(x),n

A, (-HL)

A, (HL+)

A, (HL+C)

A, (HL+d)

A, (PC+A)
A.(pp)

A, (x)

A.g

A,n

g.,A

g,n

gg.mn
WA,gg

(-HL),n
(HL+),n
(HL+C), (HL)
(HL+C),n
(HL+d), (HL)
(HL+d),n
(PC+A), (HL)
(PC+A),n
(pp),(HL)
(pp).n

(x), (HL)
(x),n

A, (-HL)

A, (HL+)

A, (HL+C)

A, (HL+d)

A, (PC+A)
A,(pp)

A, (x)

A.g

A,n

g,A

g,n

gg.mn
WA,gg

4-34
4-33
4-34
4-33
4-34
4-33
4-34
4-33
4-33
4-32
4-32
4-32
4-32
4-32
4-32
4-32
4-32
4-33
4-32
4-33
4-33
4-32
4-37
4-36
4-36
4-37
4-36
4-37
4-36
4-37
4-35
4-36
4-35
4-36
4-35
4-35
4-35
4-35
4-35
4-35
4-35
4-34
4-36
4-34
4-36
4-36
4-34

4-71
4-71
4-71
4-71
4-71
4-71
4-71
4-71
4-71
4-71
4-71
4-71
4-71
4-71
4-71
4-71
4-71
4-71
4-71
4-71
4-71
4-71
4-72
4-72
4-72
4-72
4-72
4-72
4-72
4-72
4-72
4-72
4-72
4-72
4-72
4-72
4-72
4-72
4-72
4-72
4-72
4-72
4-72
4-72
4-72
4-72
4-72

4-95
4-94
4-95
4-94
4-95
4-94
4-95
4-94
4-95
4-94
4-94
4-94
4-94
4-94
4-94
4-94
4-93
4-94
4-93
4-94
4-95
4-93
4-95
4-95
4-94
4-95
4-94
4-95
4-94
4-95
4-94
4-95
4-94
4-95
4-94
4-94
4-94
4-94
4-94
4-94
4-94
4-93
4-94
4-93
4-94
4-94
4-93
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SWAP
SWAP
SWI
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
XCH
XCH
XCH
XCH
XCH
XCH
XCH
XCH
XCH
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR

A
g

(-HL).b
(HL+).b
(HL+C).b
(HL+d).b
(PC+A).b
(pp).b
(pp).g
(x).b

g.b

r,(-HL)

r, (HL+)

r, (HL+C)

r, (HL+d)
r,(PC+A)
r.(pp)
r,(x)

r.g

rr.gg
(-HL),n
(HL+),n
(HL+C), (HL)
(HL+C),n
(HL+d), (HL)
(HL+d),n
(PC+A), (HL)
(PC+A),n
(pp),(HL)
(pp),n

(x), (HL)
(x),n

A, (-HL)

A, (HL+)

A, (HL+C)

A, (HL+d)

A, (PC+A)
A.(pp)

A, (x)

A.g

A,n
CF,(-HL).b
CF,(HL+).b
CF, (HL+C).b
CF,(HL+d).b
CF,(PC+A).b

4-50
4-50
4-66
4-53
4-53
4-53
4-53
4-53
4-53
4-53
4-53
4-53
4-20
4-20
4-20
4-20
4-20
4-20
4-19
4-19
4-19
4-45
4-45
4-44
4-46
4-44
4-45
4-44
4-146
4-44
4-45
4-44
4-45
4-43
4-43
4-44
4-44
4-44
4-43
4-43
4-43
4-45
4-59
4-59
4-59
4-59
4-59

4-75
4-75
4-78
4-76
4-76
4-76
4-76
4-76
4-76
4-76
4-76
4-76
4-68
4-68
4-68
4-68
4-68
4-68
4-68
4-68
4-68
4-74
4-74
4-74
4-74
4-74
4-74
4-74
4-74
4-74
4-74
4-74
4-74
4-73
4-73
4-73
4-73
4-73
4-73
4-73
4-73
4-74
4-77
4-77
4-77
4-77
4-77

4-96
4-96
4-105
4-97
4-97
4-97
4-97
4-97
4-97
4-97
4-97
4-97
4-92
4-92
4-92
4-92
4-92
4-92
4-92
4-92
4-92
4-95
4-95
4-94
4-95
4-94
4-95
4-94
4-95
4-94
4-95
4-94
4-95
4-94
4-94
4-94
4-94
4-94
4-94
4-94
4-93
4-94
4-103
4-103
4-103
4-103
4-103
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XOR
XOR
XOR
XOR
XOR
XOR
XOR

CF,(pp).b
CF,(x).b
CF,g.b
g.A

g,n

gg.mn
WA,gg

4-58
4-58
4-58
4-43
4-45
4-45
4-43

4-77
4-77
4-77
4-73
4-74
4-74
4-73

4-103
4-103
4-103
4-93
4-94
4-95
4-93
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