TOSHIBA

TLCS-870/C Series

Instruction Set

TOSHIBA CORPORATION



TOSHIBA UNDER DEVELOPMENT TLCS-870/C

TLCS-870/C SERIES INSTRUCTION SET

The basie machine instructions in the TLCS-870/C series of microcomputers consist of 132 types, providing a
total of 731 instructions. The table below shows these instructions classified by type. The instructions in the
TLCS-870/C series vary in length from one byte to a maximum of five bytes. The frequently used instructions
have their object code length reduced, making it passible to create memory-efficient programs.

The TLCS-870/C series offers a simple instruction architecture based on a memory-mapped I/O system.
Although only 42 kinds of mnemonics are available, it supports as many as 17 addressing modes, allowing for
powerful memory manipulation.

In addition to the basic machine instructions, the TLCS-870/C series offers assembler-based extended machine
instructions in order to increase coding efficiency.

Table 1. Instruction Set Table 2. Addressing Modes
8-bit Data Transfer, Exchange 7 types instrﬁgﬁcn Register Indirect Ttypes

16-bit Data Transfer, Exchange 7 43 Direct 2

Transfer, Flag Manipulation 4 4 Register 1

Exchange SP Manipulation 1 2 Immediate 1

Push, Pop 4 6 Relative 2

Compare 4 29 Absolute 1

Increment, Decrement 4 28 Vector 1

8-bit Operation | Arithmetic 18 116 Direct Bit 1

Logical 12 87 Register Indirect Bit 1

Operation Decimal Adjust 2 2 Total 17
Compare 3 15
Increment, Decrement 2 2
16-bit Arithmetic 12 60
Operation Logical o 15
2's Complement 1 1
Multiply, Divide 2 2
Shift 8 bit (Logical) 2 2
Shift, Rotate 16-bit (Arithmetic) 2 2
Rotate 8-bit 2 2
Mai}ﬂﬁm Swap, Nibble Rotate 3 27
Bit Set, Clear, Invert, Transfer, 18 189

Manipulation Exchange, Operate
Jump [ 24
Branch Call 4 16
Return 3 3
Others Software Interrupt, Other 2 2
Total 132 types instgl?c%ions]
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TLCS-870/C

1.1 Explanation of Symbols
The symbols shown below are used in the explanation of instruetions and addressing modes in the pages
to follow,
Symhol Description Symbol Deseription
A A register (8-bit accumulator) mn 16-bit immediate data
W W repister d Signed 5-bit or 8-bit displacement
B B register (=16to +15, —128 to +127)
c C register X,y 8-bit direet address (0000 to 00FFy)
D D register VW, Uz 16-bit direct address (0000 to FFFFy)
E E register
H H register XX) Memory contents at the address specified by
L L register XX
WA WA register (16-bit aceumnlator) (XX +1,XX) | Memory contents of two consceutive bytes
. BC BC register pair beginning with the address specified by XX
DE DE register pair b Bit number (0 to 7)
HL HL register pair b Content of bit specified by b
IX IX register - Transfer
IY IY register - Exchange
PC Program counfer + Add
SP Staclk pointer - Bubtract
PSW Program status word X Multiply
JF Jump status flag + Divide
ZF Zeroflag N Bitwise AND
CF Carry flag (1-bit accumulator) v Bitwise OR
HF Half carry flag o Bitwise exclusive OR
SF Signflag null No aperation (Goes to instruction at the next
YF Overflow flag address without performing anything.)
CF Inverse of carry flag content $ Start address of instruetion (Program counter
IMF Interrupt master enable flag content under instruction execution becomes
r, g 8-bit register (See Table &) $+20r8+3)
rr, gg 18-bit register (See Table ®) {src) Source memeory
. n 4-bit or 8-bit immediate data (dst) Destination memory
T, g 8-hit Register T, gg 16-bit Register

0 A 0 WA

1 w 1 BC

2 C 2 DE

3 B 3 HL

4 E 4 X

5 D 5 IY

<] L 6 Sp

i H 7 HL

Tahle @ Table @&
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TOSHIBA UNDER DEVELOPMENT TLCS-870/C

Flag Setting Conditions

The value specified by the operation s set.

Z | Zero detection information is get.

¢ Transfer When the 8-bit source data is 00y, the flag is set to 1. Otherwise, the flag is set to 0.

¢ BExchange When the content of g or (src) before the exchange is 00y, the flag is set to 1. Utherwise, the flag
isset to 0.

¢ Operation ~ When the result of operation is 00y (8-bit operation) or 0000y (16-bit operation), the flag is set
to 1. Otherwise, the flag is set to 0,
However, for multiply operation this applies when the 8 high-order bits of the product are 00y;
for divide operation this applies when the remainder is 00y. When the result is other than 00y,

the flag is set to 0.

¢ Shift, Rotate When the regicter content after heing shifted or rotated ig 00y, the flag is set to 1. Otherwise,
the flag is set to D.

¢ Other When Z appears in the JF column, it means that the value set in ZF is also set in JF.

C | Carry information is set.

& Addition When the operation results in a carry out of the most significant bit, the flag is set.

¢ Subtraction When the operation results in a borrow into the most significant bit, the flag is set.

¢ Dividision =~ When the divisor is 00y or the quotient is equal to or greater than 100y, the flag is set to 1.
Otherwise, the flag is sel lo 0.

® Other When C appears in the JI column, it means that the value set in CF is also set in JF.

C | Aninverse of the value set in CF ig set.

Half carry information is set.
® Additien When the operation results in a carry out of bit 3, the flag is set.
¢ Subtraction When the operation results in a borrow inte bit 3, the flag is set.

3 | Sign information {most significant bit of data) is set.
V | Overflow information is set.
J | Aninverseofthe valie set in JF is set.

1 lAlogiclisset.

0 [ Alogic0isset.

U [ Anindeterminate valueis set.

— | The value before instruction execution is retained, with the flag unchanged.
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1.2 Mnemonics

The following describes rules on mnemonics of the TLCS-870/C series instructions.

Each mnemonic consists of an opcode and an operand. (Some instructions do not have the operand.)
Leave one or more spaces after the opcode before writing the operand. If the instruction has two or more
operands, separate each entry in a row of operands with a comma.

It the instruction has two operands-source and destination, always place the destination operand before
the source operand. If there are multiple source operands, write the data to be operated on before the
operands,

If the vperand includes bit specification, separate the address and the bit specifications with a period.

Example mnemonic

ROLC A opcode operand
destination source
ADD  A,B opcode || oran , | operand
CMP  AB | opoode | [1stsource [ By
AND (L), » | _omode | |Speseng™ | [Spdsmuree
———— operand

SET (HT). b opeode l l E__nddress ] .
LD CF, (HL). b opcode I 1st, operand

Table 3. Mnemonic List

MNEMONIC FUNCTION MNEMONIC FUNCTION
ADD Aadd NOP No Operation

ADDC Add with Carry OR Logical OR

AND Logical AND POP Pop up

CALL Call PUSH Pustr down

CALLV Vector Call RET Return from subroutine

CLR Clear Bit/Byte RETI Return from maskable Interrupt service routine

. CMP Compare RETN Return from Non-maskable Interrupt service routine

CPL 1's Complement Bit ROLC Rotate Left through Carry

DAA Decimai Adjust for 8-bit Addition ROLD Rotate Left Digit

DAS Decimal Adjust for 8-bit Subtraction RORC Rotate Right through Carry
DEC Decrement Byte / Word (register) RORD Rotate Right Digit

DI* Disable Maskable interrupt SET Bit Test & Set

DIV Divide Byte Quotient SHLC Logical Shift Left

E* Enable Interrupt SHLCA Arithmetic Shift Left

INC Increment Bytc / Word {register) SHRC Logical Shift Right

J* Optimized jump SHRCA Arithmetic Shift Right

JP [Absolute Jump SUB Subtract

JR Relative Jump SUBB Subtract with Borrow

JRS Short Relative Jump SWAP Swap Nibble

LD Load Bit/ Byte / Word {register) / Effective address | SWI Software Interrupt

LDW Load Word (memory) TEST* Bit Test

MUL Multiply XCH Exchange

NEG Negate XOR Logical Exclusive OR

Note: Marked by an asterisk (*) are extended assembler machine instructions.
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1.3

(1

(2)

Cbject Code Format
The TLCS-870/C series has 1-byte opcode instructions and 2-byte opeode instruetions.
Code format of 1-byte opcode instructions

Place the opcode in the first byte and the operand in the second and subsequent bytes. If the operand is
2-byte data, place the lower byte first and then the upper byte. If the operand consists of source and
destination and the source is immediate data (e.g., LD(x),n), place the source after the destination.

Example Firstbyte Second byte Third byte Fourth byte

LD  An | opeode | n |

LD WA, mn I opcode ! n I

LD (x),n [ opcode | X I n
| l

m__ |
l

LDW (x), mn L opcode n m ]

Code Format of 2-byte Opcode Instructions

Place the first apcode in the first byte and then the operand specified by the first opeode, then place the
second apeode and the operand specified by the second opcode.
The first opcode, which is used to specify an addressing mode, is called the “prefix code.”
There are two types of prefix: the register prefix to specify a register, and the source/destination
memory prefix to specify the source or destination memory address. Note that the first opcode in the
five instructions shown below ignore the content of a specified register :

L RETN

& LD PSW,n

@ PUSH PSW

4 POP PSW

& JR M/P/SLT/SGE/SLE/SGT/VS/VC, a
Example Firstbyte Secondbyte Thirdbyte Fourthbyte
Lb B,C 1st opeode { 2nd opeode
Register prefix L pe I Lad ]
| ADD B,n [ 1st opeode | 2nd opcode | n ]

LD B,(HL) | Istopcode [2ndopcode |

Source memory prefix |LD B, (x) f 1st opeode l x [ 2nd opco@'
|[LD B, (HL+d) 1st opcode | d | 2nd opeode |
Destination memory prefix [LD (HL+d),n [ 1st opcode | d | 2nd opeode | n ]
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1.4 Addressing Modes

The TLCS-870/C series supports a total of 17 addressing modes (or the methods for specifying
addresses). Some instructions use a combination of multiple addressing modes.

(1) Register indirect
I Register indirect (HL), (DE), (IX), (1Y)
The address is specified by the content of a 16-bit register HL, DE, IX, or IY,

Examplel: LD A, {HL) Memory
]

The memory content at the

HL 0123, oF | sF ] A address specified bly the content
: of the HL register, i.e., 5F, at
address 0123y, is loaded into the
Acregister.
. T

Example2; LD A (IX) Memory
e

The memory content at the

X 01 | 23 01234 75 ] I 75 l A address Spe(!fled k.Jy the content
. of the IX register, i.e., 75, at

address 0123y, is loaded into the

J Aregister,

Example3: LD A, (IY) Memory
N

The memory content at the
Iy 01 23 0123, o8 l 9B ] A addressspeclrﬁed t.)ythe content
: of the IY register, i.e., 98 at
address 0123y, is loaded into the
Aregister.
. T

@ Register indirect with 8-bit displacement offset (HL+d), (IX +d), (IY +d)

The address is specified by the content of a 16-bit register HL, IX, or IY plus 8-bit displacement ‘d’ in the
object code thatis added after being sign-extended (see the table below), Note that the content of the 16-
bit register HL, IX, or IY does not change.
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Displacement ‘d’ Sign-extended Value Object code
- -~ ~ 7
00~ T7Fy 0000~007Fy (0~ +127) i % d /% JI
80~FFy FF8O~FFFFy (- 128~-1) v Y

Firstopcode  Operand  Second opcode

Example 1; LI} A, (HL+12H)

Memory
N
The memory ¢antent at the
07 address specified by the content
12 (01234) of the HL register
plus the displacement (12) that
HL 01 23 sign- = e is added after being sign-
extended extended (0012y),i.e., C4y at
+) 00 12 -~ address
01 35 — 0135, ca _,____,,I ca ‘ A 0135y, is loaded into the A
register.
. N

Example 2: LD A, (IX+0D6H)

Memaory
The memory content at the
D4 address specified by the content
D6 (01234) of the IX register plus the

displacement (D6,) that is added

1% o1 ;o1 sign- after beu?g sign-extended
extended (FFD6Y), i.e., 27, at address

*) * 00F9y, is loaded inta the A

FF D&
Gy o [ 5[5 4 e

)]
(
)|
K«

& Registerindex (IIL+C)

The address is specified by the content of the HL register plus the content of the C register that is added
. after being sign-extended (see the table below). Note that the contents of the HL and C registers do not

change.
C Register Sign-extended Value
00~7Fy 0000~007F (0~ +127)
80~FFy FF80~FFFFy (- 128~-1)

Example: LD A, (HL+C)

HL Memory The memory content at the
N~ address specified by the content
Sign- .
extended (0123,) of the HL register
c — FF F5 plus the content (F54) of the C
+ ) register that is added after being

1 —>0118,] 36 ——>| BGj A sign-extended (FFF5,), i.e.,

36y at address 0118y, is loaded

/\J into the A register.
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& Stack pointer indirect auto increment {+SP)

The content of the SP is incremented. The incremented content of the $P indicates the effective address.
Incrementing of the SP does not cause the flag to change.
This addressing mode can only be used for specifying the source memory address (the source of

transfer).

Example

SP
(before execution)

SP

: LD A, (+8P)

——= 43204

1

Momory

87 1> 87 | A

(after execution) 4 3 2 0— b~
. & Stack pointer indirect auto decrement (SP~)

The ¢contant ofthe SPis
incremented first. Then the
memory content at the address
indicated

by this incremented value, i.e.,
B7, at address 4320, is loaded
into the A register.

The effective address is indicated by the content of the SP. After data processing, the SP content is
automatically decremented. Decrementing of the SP does not cause the flag to change.
This addressing mode can only be used for specifying the destination memory address (the destination

of transfer).

Examplel : LD

SP

SP
(after execution)

(8P-), A

(before execution) ‘—'"“—“ 3000y

4

Momory
N

1C -

—Lm IA

The content ICy of the A register
is stored in memory location at
the address indicated by the
content ol the 5P, i.e., address
3000y. Then the SPis
decremented to 2FFFy,
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& Stack pointer indirect with 8-bit displacement offset (SP+d)

The effective address is indicated by the content of the stack pointer SP plus 8-bit displacement ‘d’ in the
object code that is added after being sign-extended (see the table below). Note that the SP content does

not change.
. ’yq Object
Displacement d Sign-extended Value /bje‘ code
| d
00~7Fy 0000~007Fy {0~ + 127) . _/ i %J\ - jl
BO~FFy FF80-~FFFFy  (~128~-1) First opcode Operand Second opcode
Example: LD WA, (SP +0D6H) Memory
e
Db Conseculive 2-byte memory
D6 contents beginning with the
. address specified by the $P
48 content (1234y) plus the
2 1 g A displacement (D6,) that is added
P 2 Sign- de == 7~ after being sign-extended
D  =xtended | (FFDB,),

¥ F
i.e., AE27, starting from address
1

F
— 120Ay 27 120A, are loaded into the WA
. l

1208y 4E register.

aE | 27 WA
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T Register offset relative index

(PC+A)

The address is specified by the content of the program counter (start address of execution instruction
+ Z) plus the content of the A register that is added after being sign-extended (see the table below).
This addressing made can enly be used to specify the source address (the source of transfer). Use of
this addressing mode helps to easily program the code conversion from BCD code te 7-segment code,
as well as table lookup, table search, and ‘n’ ways of multi-direction branch processing.

Accumulator

Sign-extended Value

The memory content at the
address specified by the content
(C538y) of the program counter
pluctha content (07,) of the A
register that is added after being
sign-extended (0007y), i.e.,

DBH at address C53Fy, is loaded
into the A register.

Consecutive 2-byte memory
contents beginning with the
address specified by the content
(C174y) of the program counter
pius the content (16} of the A
register that is added after being
sign-extended (0016), i.e.,
D048, starting from address
C18A,,. are loaded inta tha
program counter. Consequently,
control jJumps to address D04ASY.

PC

00~7Fy 0000~007Fy (0~ +127)
80~FFy FF80~FFFFy (- 128- -1}
Fxample 1. LD A (PC+A)
Memory
€536y 3F tnstruction LD A,
€537y 40 (PC+A)
PC cs 38
Sign- ded A .
o extende = T
(before execution) N ) 00 07
U, cs 3F —(53F, D8
A T
(after execution) | DB =
Example 2; JP (PC+A)
Memory
+2
€172y 3F Instruction JP
Y FE (PC + A)
PC ci i 74
Sign- A A
extended = =
A . 00 6
£ )
c1 8A —=C18Ay | aB Lo
c188y | DO ——UEE; ,
DO | 4B
T ~——
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(2)

Pt
L

5
)

. 16-bit direct (vw)

(3)

Direct
8-bitdirect (x)

The address, one in the range of addresses 0000 to 00FFH, is specified directly by the 8-bit value x
included in the object code.

Example: LD A, (8TH) Object code

B V7
N —
0087, 19 —-—I-P 19 J A Opcode Operand

= Ah-—_,

Memory

The memory content at the
address specified directly by the

Instruction LD A, 874} value x (87H) of the object code,
- 87 i.e., 19y at address 0087y, is

/\) loaded into the A register.

oC

The address, one in the range of addresses 0000 to FFFFH, is specified directly by the 16-bit value vw
included in the object code.

Example: LD A, (5678H) Object code
A
It_ E1/F ///A,W// .y % 7
\'s S~
Memory First opcode Operand Second opcode
3678y 24 — ]f 24 ] A The memary content at the
address specified directly by the
J 7 value vw (5678y) of the
i A= object code, i.e., 28y, at address
Eq 5678y, is loaded into the A
Lower register,
78
LD A, (5678,
Upper ” ( H)
{ r
56 78 40
A

Register, rorrr

The register specified by the register specification field in the object code (opeode) is the subject to be
operated on.
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(4)

Note

Immediate, n or mn

The immediate data in the object code is the subject to he operated nn. Nnte that when 16 bit
immediate data is operated on, it is stored in memory in order of 8 low-order bits and 8 high-order
bits, beginning with the smaller address.

Example 1: LD A, 53
CO00y
coo1y
Example 2: LD WA, 1234H
C000y
Co014
o2y

Memory

18

I~

Memory

48

34 Lower

53 153 |A

12 —ﬁfﬁ;

{

Object code
77
Opcode Operand
Object code

L_\_) 12

W

34
A

V.
SN

Opcode Operand

When writing the assembler source program, you cannot enclose the immediate data with parentheses. If enclosed in

parentheses, direct addressing mode is assumed.
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{5) Relative

1, 8-bit displacement relative

The address is specified by the content of the program counter (start address of execution instruction
+2 or +3) plus the 8-bit displacement value ‘d’ in the object code that is added after being sign-extended
(see the table below). The JK instruction is the only instruction that has this addressing mode,

Displacement ‘d’

Sign-extended Value

00"’7FH

0000~007F

(0~ +127)

80~FFy,

FF8O~FFFFy

(-128~-1)

Example 1: JR $+2+35HorJR 0D578H

PC

*)

PC

® ;

Memory
N
+2
D541y FC
35 }
]
D5 B gign
0 35 extended PR fand
DS 78 —— D578y
i N
Example 2. JR M, $+3+35HorJR M, 0D579H
Memory
TN A
+3
D541y E8
DO
. 35
DS : 44 .
Sign-
00 35 = extended
Ds 79 — D579, 0
b

Object code

Instruction
R

Instruction
JRM,a

~
Opcode

57
J\_...W -

Operand

Control jumps to the address
specified by the content (D543y)
of the program counter plus the
displacement vatue 35, that is
added after being sign-
extended, i.e., address D578,,.
Note: $ denotesthe start

address of the instruction
10 be executed.

If the sign flag = 1, control jumps
to the address specified by the
content (D544y) of the program
counter plus the displacement
value 35y that is added after
being sign-extended, i.e,,address
DS79,.
Note: § denotesthe start
address of the instruction

to be executed.
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Z, 5-bitdisplacement relative

The address is specified by the content of the program counter (start address of execution instruction
+2) plus the 5-bit displacement value ‘@’ in the opcode that is added after being sign-extended (see the
table below). The JRS instruction is the only instruction that has this addressing mode.

Displacement 'd’ Sign-extended Value Object code
00 to OF 0000 to 000F, (Oto +15) 765432 ,l /0
T
10to 1F, FFFOto FFFF, (- 16to — 1) L__ % /%

V_

Opcode

Example: JRS T, $+2+14HorJRS T,0E859H
Memory
If the jump status flag=1,
E859H control jumps to the address
. A A specified by the content (E865,,)
+
FRey, |, o4 }!nmud;on Jrg  the program counter plus the
displacement value 14y that is
: added after being sign-extended
PC E8 : 65 (FFF4,), i
: ), i.e., address E859y,.
(S!ingn— ded N Note: $denotes the start
n .
+ ) FF g NGRS address of the instruction
to be executed.
1( E8 59

(6) Absolute

The address is specified by the 16-bit value (stored in order of 8 low-order bits and 8 high-order bits) in
the ohject code.

. Example: JP  0F1A3H
Memery Object code
L w8
Co75y FE e — e
Lower A3 Instruct Cpcode Operand
Upper ion JP
F1
= = Contral jumps to the address
| specified by the operand, i.e.,
! address F1A3y,.
PC F1. 0 A3 |— F1a3,
N
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(7

(8)

Vector

The address is specified by the 16-bit data (vector address) that is read from a memory loeation whose
address is indicated by twice the 4-bit data n in the opcode plus FFCOy. The CALLYV instruction is the
only instruction that has this addressing mode.

Example: CALLYV 9H

Memory Object code
7 65 4 3 210
n201,, 70 Instruction CALLV l KK//‘," ﬁ
J _ 7
" : ) T i Opcode

X
) — o FO73 The address indicated by

12
A A consecutive 2-byte contents
+ > FF co Lower EQ73) starting from address
FF D2 —= FFD2y 73 FFD?,, that is obtained by
FFD34 EO Upper doubling the data n (9y) of the

opcode and adding FFCOy is
b~ Eo 73 PC called.

Direct bit

L Register bit

The register bit to be operated on is specified by the register specification and bit specification fields in
the opeodes.

Example: SET A3 Object code
1110 1000 (1100 0011

The content of the A register bit

N . Register Bit
Jissetto 1. Aregister =000 spegcification specification —011=bit 3
field field
\._\,__,__/
First opcode Second opcode

2. Memory bit

The bit to be operated on is specified by the bit specification field in the opcode at the address specified
by memory bit addressing mode (HL), (DE), (IX), (TV), (HL+d), (IX +d), IY +d), (HL+Q), (+SP),
(SP+d), (PC+A), (x), or {vw),

Examplel: SET (HL).1
Example2: SET (HL+57H). 6
Example3: SET (0058H).3
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(9)

Register indirect bit

The bit to be operated on is specified by the contents of 3 low-order bits of the A register at the address
specified by memory bit addressing mede (HL), (DE), (IX), (IY), (HL+d), IX +d), (IY +d), (HL+0),
(+8P), (SP+d), (PC+A), (x), or (vw).

Examp]e: SET (HL)A Memory
76543219 Bit 4 specified by the contents of
AR 9C A 3 low-order bits {100z} of the A
N 1 1 R
TN 1 Bit4 ] register whose contents
5 hﬁ‘rﬁ' (11000110g) are stored at the
- (41 lAlaTa 1 LE
HL o1 | 23 0123 1:1:0:9:051 :1P address specified by t.he content
: BRI (0123} of tha HL register is set to
et
AR 1, 50 the register content
i N5 becomes 110101105.
Object code
1110 0011 [1111 0010
— T
First opcode Second opcode

(HL) =— Memory addressing specified  Operation specified — SET {mem). A

‘1001 1100

Bit specification

100 =bit 4
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1.5 Instruction Details

(1)

Transfer and exchange

MNEMONIC

FLAG | cveee FUNCTION

OBJECT CODE (Binary) JICHSY

D A.r

0001 Orrr : : 12 - = = «f1 Aer

Loads the content of 8-bit register r into the accumulator. The zero flag is set to 1 when r=00g and cleared
to 0 when r+# 00y.

LD r,A

0100 Orrr : [12----Tt [rea

Loads the accumulator content inte 8-bil regisler r. The zero flay is set to 1 when A =00y and cleared to 0
when A+ 00y,

LD r,g

1110 1ggq : 0100 Orrr . [tz----11 [rcg

Leads the content of 8-bit register g into 8-bit register r. The zero flag is set to 1 when g= 004 and cleared to
O when g=00y.

LD rr,go

1110_1gqn : 0100 irrr . [v . - - [2 lrregg

Loads the content of 16-bit register gg (WA, BC, DE, or HL} into 16-bit register rr.
Example: If the instruetion LD HL,DE is executed when DE=1234y, then HL = 1234

LD A,(x)

0000 1100 | xxxx xxxx : lll----[3 IA‘-(x)

Loads the memory content at the address (0000 to 00FFy) specified directly by x in the object code into the
aceurnulator, The zero flag is set to 1 when the data transferred to the accumulator is 00y.

LD A, (HL)

0060 1101 : lte----]¢ [a+ (v

Loads the memory content at the address (0000 to 00FFy) specified by the HL register pair into the
accumulator. The zero flag is set to 1 when the data transferred to the accumulator is 00y,

LD r.(x)

1110 0000 } axxx xxxx } 0100 Orec]17 - - - -]4 [r (0

Loads the memory content at the address (0000 to 00FFy) specified directly by x in the object code into 8-bit
register r. The zero flag is set to 1 when the data transferred to the register r s 00y.

LD r,{vw)

1110 Q001 ;| wwww wwww . vvvv vvvy
0100 Orrr : :

r < {vw)

1z----|5

Loads the memory content at the address (0000 to FFFFy) specified directly by vw in the object code into 8-
bit register r. The zero flag is set to 1 when the data transferred to the register r is 00y.

LD r,(DE)

1110 0010 | 0100 Orrr 1z ----[s [~ « (pE)

Loads the memory content at the address (0000 to FFFFy) specified by the DE register pair into 8-bit
register r. The zero flag is set to 1 when the data transferred to the register r is 00g.

LD ~,(HL)

1110 0011 0100 Qrer | iz --"-Ts [re (H)

Loads the memory content al the address (0000 to FFFFY) specified by the I1L register pair into 8-bit
register r. The zero flag is set to 1 when the data transferred to the register r is 00y.

LD r,(IX}

1110 D100 : 0100 Orrr [12----Ts [« (10

Loads the memory content at the address (0000 to FFFFy) specified by the index register IX into 8-bit
register r. The zero flag is set to 1 when the data transferred o the register r is 00y.

LD r,(IY)

1110 0101 : 0100 Orer [tz----]s [r ey

Loads the memory content at the address (0000 to FFFFy) specified by the index register I'Y into 8-bit
register r. The zero flag is set to 1 when the data transferred to the register r is 00y

LD r,(IX+d)

1101 0100 © dddd dddd : 0100 Orrr 1 Z - - - -] 5 [r ¢ (I%+d}

Loads the memory content at the address specified by the content of the index register IX plus the 8-bit data
d in the object code that is added after being sign-extended into 8-bit register r. The zero flag is set to 1 when
the data transfarred to the register r is 00y,

LD e, (I¥+d)

i0ipoorerl1z----]s [r e (1ved)

1.110% 0304 : dddd dddd

Loads the memory content at the address specified by the content of the index register Y plus the 8-bit data
d in the object code that is added after being sign-extended into 8-bit register r. The zero flagis setto 1 when
the data transferred to the register r is (0.

LD r,{sP+a)

L1ul Y11y ! dddd dddd i 0100 Orrr 1 Z - - - -[5 [r « (SP+d)

Loads the memory content at the address specified by the content of the stack pointer plus the 8-bit data d in
the object code that is added after being sign-extended into 8-bit register r. The zero flag is set to I when the
data transferred to the register r is 00p.

LD r,{(HL+d}

: dddd_dddd ‘0100 Oprrr 3 2 - - - -] 5 le e tuiegy

Loads the memory content at the address specified by the content of the HL register pair i{)Ius the 8-bit data
d in the object code that is added after being sign-extended into 8-bit register r. The zero flagis set to T when
the data transferred to the register r is 00y.
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LD r,{HL+C)

1110 0111 : 0100 Orrr 12----15 r ¢ (HL+L)

Loads the memory content at the address specified by the content of the HL register pair plus the content of
the C register that is added after being sign-extended into 8-bit register r. The zero flag is set to 1 when the
data transferred to the register r is 00g.

Lb r,(+SP)

110 D110 © 0100 Orrr . Tiz- -~ Ja [P - sPeiic = (573

Loads the memory content at the address specified by the content of the stuck pointer after being
incremented into 8-bit register r. The zero flag is set to 1 when the data transferred to the register r is 00.
This instruction is used for popping 8-bit data [rom the stack into a register,

LD r,{PC+A)

0100 13110100 Orer l1z----Ts [« (peen

Loads the memory content at the address specified by the content of the program counter plus the
accumulator content that is added after being sign-extended into 8-bit register r. The zeroflag isset to 1
when the data transferred to the register r is 00y. This instruction is most suitable for the code conversion
processing.

LD re, (x}

1110 0000 © Axxx xxxx 10100 irclgd - - - - - [s lrr v (xr1.2)

Loads consecutive 2-byte memory contents beginning with the address (0000 to 00FFy) specified directly by
x in the object code into 16-bit register rr.

Example: If the instruction LD WA, (72y) is executed when the contents at addresses 00725 and 0073y
respectively are 8Ey and 59y, then W =59 and A=83;,.

LD rr,{vw)

1110 0001 | wwww wwww | vwvv vvvy II ----- ] re o« (vwtl,vw)
0i0g 1rrr:

Loads consecutive 2-byte memory contents beginning with the address (0000 to FFFFy) specified directly by
vw in the object code into 16-bit register rr. If the address specified by vw is OFFFy, the memory content at
address 1000y is loaded into the upper byte of the register.

L0 rr,(DE}

1110 0010 : 0100 1rrr: |1 ----- 4 E rr e {DE+1,DE)

Loads consecutive 2-byte memory contents beginning with the address specified by the DE register pair into
16-bit register rr.

1IN rr, (HL)

1110 0011 ° 010G 1rep ! e - - - — - |4 [rr <« (HL+ 1, 1LY

Loads congecutive 2-byte memory contents beginning with the address specified by the HL register pair into
16-bit register rr,

LD re, (IX)

1110 0100 0100 1irrr | [1 - - - - - | 4 [rr e (Ix+1,1x)

Loads consecutive Z-byte memory contents beginning with the address specified by the index register I1X
into 16-bit register rr.

LD rr,(IY)

1110 0101 : 6100 Lrrr J1----- [ 4 [rr e (1v+1,1v)

Loads consecutive 2-byte memory contents beginning with the address specified by the index register ['Y
into 16-bit register rr,

LD rr, (IX+d)

1101 0100 : dddd dédd : 0100 irrr |1 - - - - - I's [re « (Ix+d+1,Tavd)

Loads consecutive 2-byte memory contents beginning with the address specified by the content of the index
register IX plus the 8-hit data d in the object code that is added after being sign-extended into 16-bit regiater
IT

L

e}

er, {IY+d)

1101 0101 : dddd dddd : 0100 1rrr]1 - - - - - I [rr « (TV+d+1,1v+d)

Loads consecutive Z-bg'te memory contents beginning with the address specified by the content of the index
register IY plus the 8-bit date d in the object code that is added after being sign-extended inte 16-bit register
rr.

LD rr,{SP+d)

| 1101 0110 ° dddd gddd : 000 drrrll - - - - - ls ler ¢ (SP+g+1 sprdy

Loads consecutive 2-byte memory contents beginning with the address specified by the content of the stack
pointer plus the 8-bit data d in the object code that is added after being sign-extended into 16-bit register rr.

Example: If the instruction LD WA, (SP +32y) is executed when the memory contents at addresses 5216y
and 5217y respectively are YFy and C3y, then A=9Fy and W=C3p.

LD rr.(HL+d)

1101 0111 : dddd dddd : 0100 1rre[1 - - - - - [ e [rr - (HL+d+1,HL+d)

Loads consecutive 2-byte memory contents beginning with the address specified by the content of the HL
register pair plus the 8-bit data d in the object code that is added after being sign-extended into 16-bit
register ry.

LD rr,(HL+C)

1110 0111 : 0100 lrrr: - ---- I [rr e (HL*C+1,HL*C)

Loads consecutive 2-byte memory contents beginning with the address specified by the content of the HL
register pair plus the content of the C register that is added after being sign-extended into 16-bit register rr.

LD rr, (+SP})

1110 0110 0100 irer: [1 - - - -~ [s [sP « sPriirr « (SP+1,5p)

Loads consecutive 2-byte memory contents beginning with the address specified by the content of the stack
pointer after being incremented into 16-bit register rr.

LD rr,{PC+A)

0100 111t Q100 irrr . [t - -—--- s [rr ¢ (PC+a+1,PCHA)

Loads consecutive 2-byte memory contents beginning with the address specified by the content of the
program counter plus the accumulator content that is added after being sign-extended into 16-bit register
Irr.
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Lt (x}.A 0000 1110} xxxx xxxx : 1-=---- 3 (x) + A
Stores the accumulator content in a memery location whose address (0000 to 00FFg) is specified directly by
x in the object code.

16 (HY A 000D 1111 ° : T - - - B Tiney « a
Stores the accumulator content in a memory location whose address (0000 to FFFFy) is specified by the HL
register pair.

LD (x),r 1111 D000 [ xxxx xxxx (0111 Ir‘rrL ----- ]a I(;c) +
Stores the content of 8-bit register r in memory location whose address (0000 to 00FFyy) is specified directly
by x in the object coda.

LD {ww),r 1111 0001 | wwww wwww @ vuvv vwyy |1 - - ~ - - 15 {vw) « r
0111 {rer: :
Stores the content of 8-bit register r in a memory location whose address (0000 to FFFFy) is specified
directly by vw in the object code.

LD (DE}.r 1111 0010 0112 trer N 3 1¢DE) « r
Stores the enntent of 8-hit register r in a2 memory location whose address {0000 to FFFFy) is specified by the
DE register pair.

L0 (HL},r 1111 0011 0111 trer: i - - -1 AR
Stores the content of 8-bit register r in a memory locaticn whose address (0000 to FFFFy) is specified by the
HL register pair.

LD (IX).r 1111 0100 0111 1rer [1----- 13 Ty « r
Stores the content of 8-bit register r in a memory location whose address (0000 to FFFFy) is specified by the
index register IX.

D (It}.r 1111 0101 0111 irrr . [1----- [3 L) e«
Stores the content of 8-bit register r in a memory location whose address (0000 to FFFFyy) is specified by the
index register 1Y,

LD (IX+d),r 0101 0100 : dddd dddd : OLLL Irrr 1 - - ~ - - [5 [(rx+d) « »
Stores the content of 8-bit register r in a memory location whose address is specified by the content of the
index register X plus the 8-bit data d in the object code that is added after being sign-extended.

LD {IY¥+d).r 0101 D101 : dddd dddd ; 0111 fpre (4 « - - - - 5 Tiivedy « »
Stores the content of 8-bit register r in a memory location whose address is specified by the content of the
index register I'Y plus the 8-bit data d in the object code that is added after being sign-extended.

LD (SP+d),r 0101 D110 : dddd dddd 111 irrr]d - - « - - s 1(sp+d) = ¢
Stures the content of 8-bit register r in a memory location whose address is specified by the content of the
stack pointer plus the 8-bit data d in the object code that is added after being sign-extended.

LD (HL+8),r 0101 0111° dddd dddd i B111 1rrr |3 - - - - - |5 JHL+d) « ¢
Stores the content of 8-hit register r in a memory location whose address is specified by the content of the HL
register pair plus the 8-bit data d in the object code that is added after being sign-extended,

LD (HL+C),r 1111 02110121 drer [1 - - - - ts T(HL+c) « »
Steres the content of 8-bit register r in & memary location whose address is specified by the content of the HL
register pair plus the content of the C register that is added after being sign-extendcd.

LD (SP-},r 1111 0110 011t 1rrr ! [1- - - -~ [4 [ {SP) « r:SP « sP-1
Stores the content of 8-bit register r in a memory location whose address is specified by the stack pointer.
Then the content of the stack pointer is decremented. This instruction is used for pushing an 8-bit re gister
into the stack.

LD (x),rr 1111 0000 3 xxxx xxxx : 0110 1rrr ]l - - « - - |5 [ (x+1,%) « rr
Stores the content ol Lb-bit register IT 1n Consecutlve Z-bywve emury lucatluus begiunbug with Uic addscos
(0000 to 00FFy) specified directly by x in the object code. The register content is stored in order of the lower
byte and the upper byte,

LD (vw),rr 1111 0001 © wwww WWWW L VYV VYWY |1 - - o~ - - Iﬁ (vw+i,vw) « prr
0110 1irrr : :
Stores the content of 18-bit register rr in consecutive 2-byte memory locations beginning with the address
(0000 to FFFFy) specified directly by vw in the object code. The register content is stored in order of the
lower byte and the upper byte.

LD {DE}.rr 1111 0010 : 0110 Irrr [ - -~ - - [a [(pE+1,0E} « or
Stores the content of 16-bii register rr in consecutive 2-hyte memory locations beginning with the address
specified by the DE register pair. The register content is stored in order of the lower byte and the upper byte.
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LD (HL),rr 1111 0011 : 0110 irrr: 1----- 4 HL+1,HL) « rr
Stores the content of 16-bit register rr in consecutive 2-byte memory locations beginning with the address
specified by the HL register pair. The register content is stored in order of the lower byte and the upper byte.

LD (IX).rr 1115 0100 30110 irrr fe - - - Ta Teonet 1%y ~ or
Steres the content of 16-bit register rr in consecutive 2-byte memory locations beginning with the address
*ia)peciﬁed by the index register [X. The register content is stored in order of the lower byte and the upper

yte.

LD (IY),rr 1111 0101} 0110 Lrrr: [1 - - - - [4 — Tqave1,av) « e
Storey the content of 16-bit register rr in consecutive 2-byte memory locations beginning with the address
specified by the index register IY. The register content is stored in order of the lower byte and the upper
byte.

LD {Ix+d), rr 0101 0100 : dddd dddd : G116 irrr |1 ~ - ~ - - [6 L(Ixea+1,Ixed) « rr
Stores the content of 16-bit register rr in consecutive 2-byte memory locations beginning with the address
specified by the content of the index register I'Y plus the 8-bit data d in the object code that is added after
being sign_Textended. The register content is stored i order of the lower byte and the upper byte.

LD (I¥+d),rr 0101 0101 : dddd dddd : 0110 Irrr (L - - - - - ls T(rvvde1, 1v+d) « or
Steres the content of 16-bit register rr in consecutive 2-byte memory locations beginning with the address
specified by the content of the index register IX plus the 8 hit data 4 in the ohject coda that is added after
being sign-extended. The register content is stored in order of the lower byte and the upper byte.

LD {SP+d),rr 0101 0110 : dddd dddd : 0110 rrr |1 ~ - ~ - - I (SP+d+1,5P+d) + rr
Stores the content of 16-bit register rr in consecutive 2-byte memory locations beginning with the address
specified by the content of the stack pointer Elus the 8-bit data d in the object code that is added after being
sign-extended. The register content is stored in order of the lower byte and the upper byte,

LD (HL+d),rp 0101 0111} dddd ddad : 0110 1rerf1 ~ - ~ - - [ {HL+d+1 HL+d) « rp
Stores the content of 16-bit register rr in consecutive 2-byte memory locations beginning with the address
specified by the content of the HL register pair plus the 8-bit data d in the object code that is added after
being sign-extended. The register content is stored in order of the lower byte and the upper byte.

LD (HL+GC},rr 1131 D111 Q124 1rer . F1 - -~ - - -Ts J (HL+C+1, HL+CY « rr
Stores the content of 16-bit register rr in consecutive 2-byte memaory locations beginning with the address
specified by the content of the HL register pair plus the content of the C register that is added after being
sign-extended. The register content 1y stored in order of the lower byte and the upper byte.

LO (SP-},rr 1111 0110 10110 srrr i 1o -~ - - 5 [ (SP+1,SP) « rr:SP ¢ SP-1
Stores the content of 16-bit register rr in consecutive 2-byte memory locations beginning with the address
specified by the stack pointer. Then the content of the stack pointer is decremented. This instruction is used
for pushing a 16-bit register into the stack.

LD r.n 0001 irrr:npan nnnn: Ji--- -~ [2 Iren
I.0ads the immediate data n in the object code into 8 bit regiater r,
Example: If the instruction LD A,53y is executed, then A=53y.

LO re, mn 9100 drerinnnn nonn i mmmn mmem [1 - - - - - I3 — Trr<mn
Loads the immediate data n in the object code into 16-bit register rr.
Brawmple, If the instruction LD WA,1234y is executed, then A =34y and W = 12

LD (x),n 0000 1010  xxxx Xxxx @ nann nnnnll. ----- ]i I(x) «n
Stores the object code's immediate data n in a memory location whose address (G000 to 00FFy) is specified
directly by x 1n the object code.

LD {vwi,n ii11 0GO1: wwww wvmvT;: vvvy wvyvy J1 - - = -« B (vw) e n
1111 1001 : nAnn nnnn :
Stores the object code's immediate data n in a memory location whose address (0000 to FFFFy) is specified
directly by vw in the object code.

LD {DE),n 1111 0010 : 1141 1001 npnn_nnan |1 ~ - - = ~ T4 | (DE) « n
Stc_;res the object code's immediate data n in 2 memory location whose address is specified by the DE register
pair.

LD {HL),n 0000 1011 : nnnn nnan ! [1----- 1a [ (HLy « n
Stores the object code’s immediate data n in a memory location whose address is specified by the HL register
pair.

LD (IX},n 1112 919V (1111 10031 aaae aann |1 - - - - - 4 {qIx) e n
Stores the object code's immediate data n in a memory location whose address is specified by the index
register [X.

Lo (I¥),n {1211 0101} 31111 1601 : nnnn pppn |1 - - - - - 4 Javy e
Stores th]eY object code’s immediate data n in a memory location whose address is specified by the index
register 1Y.
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LO (IX+d),n

0101 0100 : dddd dddd : 1111 1001 (1 - - - - =~ [ (IX+d) « n
nnnn nnnn 3 :

Stores the object code’s immediate data n in a memory location whose address is specified by the content of
the index register IX plus the 8-bit data d in the object code that is added after being sign-extended.

LD (IV+d),n

0101 0101 : dddd dddd : 1111 1001 {1 - - - - - [ (Iv+d) ~ »n
nnnn nnnn ! :

Stores the object code’s immediate data n in a memory location whose address is specified by the content of
the index register I'Y plus the 8-bit data d in the object code that is added after being sign-extended.

LD (SP+d),n

0101 0110 ; dddd dddd : 1111 1001 Il ----- [ (SP+d) + n
nnnn_nnnn : :

Stores the object code’s immediate data n in a memory location whose address is specified by the content of
the stack pointer plus the 8-bit data d in the object code that is added after being sign-extended.

LD {HL+d),n

0101 0111 idddd dddd ; 1111 1001(1 - - - - ~ 6 (HL+d) « n
nnAn_nann : : I

Stores the object code’s immediate data n in a memory location whose address is specified by the content of
the HL register pair plus the 8-bit data d in the object code that is added after being sign-extended.

LD {HL+C),n

1111 0111} 1111 1001 : annn nnnn |1 - - - - - Is [(HL*C) « n

Stores the object code’s immediate data n in a memory location whose address is specified by the content of
the HL register pair plus the content of the C register that is added after being sign-extended.

LD {SP-),n

1111 0110 1 111t 10017 nnnn noan |1 - - - - - [s | {sP) « n:SP « sP-1

Stores the object code’s immediate data n in a memory location whese address is specified by the stack
pointer. Then the content of the stack pointer is decremented.

LDW (x),mn

0000 1000 ! xxxx xXax i nnnp pann j1 - - - - - 6 (xtl,x) « mn
MM _mmmm_

Stores the object code’s 16-bit immediate data mn in consecutive 2-byte memory locations beginning with
the address (0000 to 00FFyy) specified directly by x in the object code. The immediate data is stored in order
of the lower byte n and the upper byte m.

Example: I the instruction LDW (73p), 1234y is executed, data 34y and 12y are written to addresses 0073y
and 0074y, respectively.

LDW (HL},mn

0000 1001 : nnon_nnnn : mmmm mamm |1 - - - - - [s [(HL+1,HL) « mn

Stores the object code’s 16-bit immediate data mn in consecutive 2-byte memory lucations beginning with
the adclllress specified by the HL register pair. The immediate data is stored in order of the lower byte and the
upper byte.

PUSH rr

0101 00rr: |- ----~- [3 [(sP,SP-1) ¢ rriSP esP-2

Stores the contents of 8 high-arder hits of register rr in a memory loeation whose address is specified by the
stack pointer and the contents of 8 low-order bits in & memory location whose address is specified by the said
address minus 1. Then the content of the stack peinter is decremented by 2. Only WA, BC, DE, or HL can be
specified for rr.

Exgmple: if the instruction PUSH WA is executed when SP=013Fy and WA = 1234y, the contents of
addresses 013Fy and 013Ey respectively become 121 and 34y, Aleo, SP=013Dy

PUSH gg

1110 1ggg : 1101 3000 - - - - - - 4 (SP,SP-1) « gg:SP +3P-2

Stores the contents of 8 high-order bits of register gg in a memory location whose address is specified by the
stack painter and the contents of 8 low-order bits in a memory location whore addess is spocificd by the said
address minus 1. Then the content of the stack pointer is decremented by 2.

Example: If the instruetion PUSH IX is executed when SP=013Fg and IX = 1234y, the contents of
addresses 013Fy and 813Ey respectively become 12y and 34g. Also, SP=013Dy.

POP rr

1101 0orr ; : B [4 [sP « $P+2:rr + (5P, 5P-1)

Loads the memory content at the address specified by the content of the stack pointer plus 2 into the 8 high-
order bits of reFister rr and the memory content at the said address minus 1 into the 8 low-order bits of
register rr. Only WA, BC, DE, or HL can be specified for rr.

POP gg

1110 1ggg i 1101 1001 : | [5 [sP « SP+2:gg « (SP SP-1)

Loads the memory content at the address specified bg the content of the stack pointer 81:;11.:13 2into the 8 high-
order bits of register gg and the memory content at the said address minus 1 inte the § low-order bits of
register gg.

PUSH PSW

1110 1000 1161 1100 F | . |3 T($P) - PSW:SP + SP-1

Stores the content of the program status word PSW in a memory location whose address is specified by the
stack pointer and then decrements the content of the stack pointer by 1. Example: If the instruction PUSH
PSW is executed when SP = 2345y, PSW =63y JF=HF=8F=VF =0, ZF = CF = 1), the content of address
2345} becomes 63, Also, SP=2344y.

POP PSW

1110 1900 1101 1101 le o o v ¢ a]4 |sP « sP+1:PSW « (5P}

Loads the memory content at the address s%eci.ﬁed by the content of the stack pointer after being
incremented into the program status word PSW,

Example: If the instruction POP PSW is executed when the memory content at address 0137, =63y and
SP=0136y, then SP=0137 and PSW =63y (JF=I{F=SF=VF=0, ZF=CF=1).
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LD PSW,n 1110 1000 : 1101 1110 : nnnn nnnn [« « » « » 5|3 PSW + n

Stores the object code’s immediate data n in the program status word PSW. Bits in the immediate data n,
beginning with the most significant bit, correspond to JF, ZF, CF, HF, SF, and VI, with the two leust
significant bits ignored.

Example: If the instruction LD PSW,00110100B is executed, then JE =0, ZF =0, CF =1, HF = 1,8F~0,and
YF==1

LD SP,SP+e 0011 0111 ! dddd dddd 1 - - - - [3 [sp « sPed

1
Loads the content of the stack pointer plus the object code’s 8-bit data d into the stack pointer. Therefore,
this instruction funections as an immediate add instruction for the stack pointer. Example: If the instruction
LD SP.SP+ 4 is executed when SP =23451;, then SP=9340;; and JF— 1,

LD SP,SP-d 0011 1111 dddd dddd” [1----- [3 [sp « spog

Loads the content of the stack pointer minus the object code's 8-bit data d into the stack pointer.
Therefore, this instruetion functions as an immediate subtract instruction for the stack pointer.

ACH g 1110 1ggg © 0111 Orer | [1z----]a [reg

Exchanges the content of 8-bit register r with that of 8-bit register g. When the content of g before the
exchange = 00y, the zero flag is set to 1. Otherwise, it is cleared to 0.
Example: If the instruction XCH A B is executed when A = 3Cy and B=5Fy, then A= 5Fy, B=3Cy, and

ZF=0.

XCH rr,qgg 1110 1qgg : 0111 1rrr | [1---- [2 [rr < gg
Exchanges the content of 16-bit register rr with that of 16-bit register gg. The zero flag does not change
state,

Example: If the instruction XCH HL,DE is executed when HL = 0123 and DE= 9587y, then HL=958Ty
and DE=0123y.

XCH r, (%) 1110 0000 | xxxx xxxx : 0111 Orrr 12 - - - - |5 |
Exchanges the memory content at the address (0000 to 00FFy) specified directly by x in the object code with
that of 8-bit register r. When the data transferred to the register r=00y, the zero flag is set to 1.
XCH r, (vw) 1110 0001 : wwww wwww | vvwy wywy (12 - - - -8
0111 Qrpy - :

Exehanges the memory content at the address (0000 to FFFFy) specified directly by vw in the object cude
with that of 8-bit register r. When the data transferred to the register r=00y, the zero flagissetto 1,

XCH =, (DE) 1110 0010 0111 Qrrr: {1z---"Ta [r e (DE)

Exchanges the memory content at the address specified by the DE register pair with that of 8-bit register r,
When the data transferred to the register r = 00y, the zero flag is set to 1.

ACH £, (ML) 1110 0011 0111 Orrrd [1z----Ts Ir e (HL)

Exchanges the memory content at the address specified by the HL register pair with that of 8-bit registerr,
When the data transferred to the register r= 00y, the zero flag is set to 1.

XCH r,(IX) 1110 0100 011t Qrer ! [12----Ta [r e (10

Fxchanges the memory eontent at the address epecificd by the index register IX with that of 8-bit register r.
When the data transferred to the register r =00y, the zero flagis setto 1.

XCH 1, (1Y) 1119 0101} 0111 Orrr [1z---"T4 r e (1Y}

Exchanges the memory content at the address specified by the index register 1Y with that of 8-bit registerr.
When the data transferred to the register r=00y, the zeroflagis set to L.

ALH r, (1X+d) 1101 0100 ; dddd dddd ' 0111 OrrrJ1 Z - - - -] 6 [r e {Ix+d}
Exchanges the memory content at the address specified by the content of the index register IX plus the
object code’s 8-bit data d that is added after being sign-extended with that of 8-bit register r. When the data
. transferred to the register r=00yy, the zero flag is set to 1.
XCH p, {IY+d) 1101 0101 | dddd dddd {03111 Orrr |1 7 - - - - |8 fr = (IVed)

Exchanges the memory content at the address specified by the content of the index register 1Y plus the
object code’s 8-bit. data d that is added after being sign-extended with that of 8-bit register r. When the data
transferred to the register r =00, the zero flag s set to 1,

XCH r, (SP+d) 1101 0110 : dddd dddd : 0111 Orrril Z - - - - |6 [r o (sP+d)

Exchanges the wewmory content at the address specified by the content of the stack pointer plus the object
code’s 8-bit data d that is added after being sign-extended with that of 8-bit register r.

When the date transferred to the register r = 00y, the zeroflagis set to 1.

XCH r, (HL+d) 1101 0111 : dddd dddd 0111 Orer 12 = - - -6 [+ o (HL+d)

Exchanges the memory content at the address specified by the content of the IIL register pair plus the object
code’s 8-bit data d that is added after being sign-extended with that of 8-bit register r.

When the data transferred to the register r =00y, the zero flag isset to 1.

ACH r, (HL+C) 1110 0111 ° 0111 Orrr: 117 ----Ts [r & (HL+C)

Exchanges the memory content at the address specified by the content of the HL register pair plus the C
register content that is added after heing sign-extendad with that of 8 bit register r. When the data
transferred to the register r=00y, the zero flagissetto 1,

XCH r, (+5P) 1110 0110 { 0111 Drrr [1z---"Ts [SP « SP+1:r o (SP)

Exchanges the memory content at the address specified by the content of the stack peinter after bein

incremented with that of 8-bit register r. When the data transferred to the register r=00H, the zero agis
oct to 1.
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XCH r, (PC+A) 0100 1111: 0111 0rrc'! 12----18 r e (PC+A}

Exchanges the memory content at the address specified by the content of the program counter plus the
accumnulator content that is added after being sign-extended with that of 8-bit register r.
When the data transferred to the register r =00y, the zeroflagisset to 1.

XCH rry{x)

1110 0000 : xxsx_aaas i 1101 Lrrr I 1 - - - - - I 7 I T e (x+rl,x)

Exchan%;as consecutive 2-byte memory contents beginning with the address (0000 to 00FFy) specified
directly by x in the object code with those of 16-bit register rr.

XCH rr, {vw)

1110 00071 ; wwww wwww gvvvv vvvy
1101 1rrr :

1 - - « = = la rrow (vwel, uw)

Exchanges consecutive 2-byte memory contents starting from the address (0000 to FFFFy) specified directly
by vw in the object code with those of 16-bit register rr.

XCH rr,(DE) 1110 0010 ° 1101 trer: [ - - - - ls frr « (DE+1,DE)
Exchanges consecutive 2-byte memory contents starting from the address specified by the DE register pair
with those of 16-bit register rr

XCH rr,(HL) 1110 001t 1 1101 1rrr [1 - -~ -~ [e Jrr o (HL+1,HL)
Exchanges eonsceutive 2-byte memory contents starting from the address specificd by thie ITL register puir
with those of 16-bit register rr.

XCH er, (1X) 1110 0100 : 1101 1rrr [1----- |8 [rr e (Ix+1,1x)

Exchanges consecutive 2-byte memory contents starting from the address specified by the index register IX
with those of 16-bit registerrr.

XCH re, (1Y)

1110 0101 1101 1rrr: i - - - is Trr o (1¥+1,17)

Exchanges consecutive 2-byte memory contents starting from the address specified by the index register 1Y
with those of 16-bit register rr.

XCH rr, (IX+d)

1101 0100 : dddd dddg 1101 lerrlg = - - - - [s Lor e (IX+d+1.1x+d)

Exchanges consecutive 2-byte memory contents starting from the address specified by the content of the
index register IX plus the object code’s 8-bit data d that is added after being sign-extended with those of 16-
bit register rr.

XCH rr, (IY+d)

1101 0101 ® dddd ddgd : 1101 irrr]d - = - - - [s [rr o (Iv+d+1 Iv+d)

Exchanges consecutive 2-byte memory contents starting from the address specified by the content of the
Lndex register I'Y plus the object code’s 8-bit data d that is added after being sign-extended with those of 16-
it register rr.

XCH rr, {SP+d)

| 1102 0310 : yddd ddgd + 1303 drrrfl - - - - - [s ler o (sPeget, spedy

Exchanges consecutive 2-byte memory contents st.art.ing from the address specified by the content of the
stack pointer plus the object code’s 8-bit data d that is added after being sign-extended with those of 18-bit
register rr,

XCH rr, (HL+d)

11101 0111°dddd dddd : 110f 1rrr [l - - = - - [8 Trr o (Hotd+t Hi+g)

Exchanges consecutive 2-byte memory contents starting from the address specified by the content of the HL
register pair plus the object code’s 8-bit data d that is added after being sign-extended with those of 18-bit
register rr.

. XCH rr, (HL+C)

1110 0111° #4101 1rrr 4 ----- I8 [rr o (HL+C+1 HL+C)

Exchanges consecutive 2-byte memory contents starting from the address specified by the content of the HL
register pair plus the C register content that is added after being sign-extended with those of 16-bit register
Ir.

XCH £r,(+SP)

1110 0410: 1101 frrr: 1----- [z [SP ¢ SP+1:rr » {5P+1.87)

Exchanges consecutive 2-byte memory contents starting from the address specified by the content of the
stack pointer after being ineremented with those of 16 bit register rr.

XCH rr, (PC+A)

0100 1111 1101 1rrr: [1 - - IE [rr o (PC+A+1,PC+A}

Exchanges consecutive 2-byte memory contents starting from the address specified by the content of the
program counter plus the accumulator content that is added after being sign-extended with those of 16-bit

register ir,
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{2} Arithmeticlogic operations
MMEMON(C OBJECT CODE (Binary) 3 zHEp;-le v| CYCLE FUNCTION
CMP A,n 0110 0111 : nnnn_pnnn Z21CHsSV|2 A-n
Compares the accumulator content with the immediate data n in the object code. The carry flag is set when
A <nandcleared to O when A > n.
CHP g.n 1110 1pgq i 0110 0111} nnon nnnn |2 Z CH S V] 3 | g-n
Compares the content of 8-bit register g with the immediate data n in the ohject code. The carry flag is set
when g < nand cleared to Owheng > n.
CMP gg,mn 1110 1ggg : 0110 111i nnnn nnon [2 Z C U S v|4 |gg—mn
| mnenm o 3 :
Compares the content of 16-bit register gg with the immediate data mn in the object code. The carry flag is
set when gg < mn and cleared to 0 when gg > mn.
CMP r,g 1110 1ggg: 00rr riil lzzchsv]e [r-g
Compares the content of 8-bit register r with that of 8-bit register g. The carry flag is set whenr < gand
cleared to O whenr > g.
CMP rr,gg 1110 1ggg : 10rr rit1 ! [zxcusv]a [rr-gg
Compares the content of 16-bit register rr with that of 16-bit register gg.
CMP r,{x) 1110 0000 i xxxx xxxx :00rr ril1]Z Z CH S V]4 [r-(x} ] .
Compares the memory content at the address (0000 to 00FFy) specified directly by x in the object code with
that of 8-bit register r.
CMP r, (vw) 1110 0001 Ew\uww wwwwévvvv vwwv [T Z CHS V]S Ir-(vw)
00rr ri11 @ :
Compares the memery content at the address (0000 to FFFFy) specified directly by vw in the object code
with that of 8-hit registerr.
CHP r, (DE) 1110 0010 : 00rr r111 . lzzcHsv]s [r-roE)
Compares the memory content at the address specified by the DE register pair with Lhut of 8-bit register r.
CMP r (HL} 1110 0011 | 00rr ri11: [zzcusv]s [ r-(HL)
Compares the memory content at the address specified by the HL register pair with that of 8-bit registerr,
CMP r, (TX) 1110 0100 : 00rr #1121} lzzchsv]s [ref1xy
Compares the memory content at the address specified by the index register [X with that of 8-bit register r.
P L (1Y) 1110 0101 : 00rr r111: [z2cusv]s [r-(1v)
Compares the memory content at the address specified by the index register I'Y with that of 8-bit registerr.
CMP r, (IX+d) 1101 0100 : dddd dddd : 00rr r111]Z Z CHS V6 [ re(IX+d)
Compares the memory content at the address specified by the content of the index register IX plus the object
code’s 8-bit data d that is added after being sign-extended with that of 8-bit register r.
CMP r, (I¥+d) 1101 0101 © dddd dddd : 00rr r111 |[Z Z CH S V]S [ r-(17+0)
Compares the memory content at the address specified bg the content of the index register I'Y plus the object
code’s B-bit data d that is added after being sign-extended with that of 8-bit register r.,
CMP r,(5P+d) 1101 0110 : dddd dddd : 00rr r11L]Z 2 C H S V][5 [ r-(sP+d) o
Compares the memory content at the address specified by the content of the stack pointer plus the object
code’s 8-bit data d that is added after being sign-extended with that of 8-bit register r.
CMP r, (KL+d) 1101 0111 dddd dddd : 00rr r111]Z Z C H 5 V]5 [ r-(HL+d)
Compares the memory content at the address specified by the content of the HL regicter pair plus the object
code’s 8-bit data d that is added after being sign-extended with that of 8-bit register r,
CMP 1, (HL+C) 1110 0111 :00rr r111 [t2cnsv]s [ r-¢HL+C)
Compares the memory content at the address specified by the content of the HL register pair plus the C
register content that is added after being sign-extended with that of 8-bit register r.
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CHP r,(+SP) 1110 0110 00rr ri1)'! 722 CHSV| 4 SP_« SP+1;r—(SP)
Compares the memory content at the address specified by the content of the stack pointer after being
incremented with that of 8-bit registerr.

EMP r, (PC+A) 0400 1111; 00rr r111 | Jzzcusv]s T (rcimy
Compares the memory content at the address specified by the content of the program counter plus the
accumulator content that is added after being sign-extended with that of 8 bit register r.

CMP (x},n 0000 0111 7 XXXX_X£XX :nnnn nnnnlz ICH SV|5 E(x)-n
Compares the memory content at the address (0000 to 00FFy) specified directly by x in the object code with
the immediate data n in the object code.

CHP (vw),n 1110 0001 § wwww wwww : vvvy vvvvF ICHS v,a va)-n
0110 0111 : nnnn nono :
Compares the memory content a4, the address (0000 te FFFFyy) specified directly by vw in the object code
with the immediate data n in the ohject code.

CMP (DE).n 1110 0010} 0410 0111 nnnn annn JZ 2 C H S V] 4 [ {0E}-n
Compares the memory content at the address specified by Lthe DE register pair with the immediate data n in
the object code.

CMP (HL).n 1110 0011 : 0110 0111 :nnnn nnan [Z Z C H S V] 4 [ (#L)-n
Compares the memory content at the address specified by the HL register pair with the immediate data n in
the object code.

CMP (IX),n 1110 0100 : 0110 0111 ! nnan nnnn]_l ICHS V{l l(IX)-n
Compares the memory content at the address specified by the index register IX with the immediate data n in
the object code.

CHP (IY).n 1110 0101} 0110 0111 nnan nnnn |2 Z C H S v]4 [(1¥3-n
Compares the memory content at the address specified by the index register I'Y with the immediate data n in
the object code.

CMP {IX+d),n 1101 0100 : dddd dddd : 0110 0i11 |2 Z C H S V|6 {IX+d}-n
nnnn_nnnn | :
Compares the memory content at the address specified by the content of the index register IX plus the object
code’s 8-bit data d that is added after being sign-extended with the immediate data n in the object code.

CMP (TY+d),n 1101 0101 dddd dddd } 0110 0111 |[Z Z C H S V|6 (IY+d}=n
nnrnn nnnn - H
Compares the memory content at the address specified by the content of the index register 1Y plus the object
code’s 8-bit data d that is added after being sign-extended with the immediate data n in the object code.

CMP (SP+3),n 1101 0110 ; dddd dddd : 0110 0111 |z ICHS vls (SP+d)-n
nnnn_nnnn : :
Compares the memory content at the address specified by the content of the stack pointer plus the object
code’s 8-bit data d that is added after being sign.extended with the immediate data n in the object codc,

CMP (HL+d},n 1101 0111 ; dddd dddd : 0110 nmlz ZICHS V|6 I(Hud)—n
annn_nnen : H
Compares the memory content at the address specified by the content of the HL register ﬁair plus the object
code’s 8-bit data d that ic added after being sign cxtcndcgwith the immediate data n in the object code.

CMP (HL+C),n 1110 03110110 0131 :rnnn nann [Z ZC H S V] 8 T (HL+C)-n
Compares the memory content at the address specified by the content of the HL register pair plus the C
register content that is added after being sign-extended with the immediate data n in the object code.

CMP {+SP},n 1110 0110 ‘0110 01%1 nnnn nnon |Z ZCH S V]S SP_+ SP+1:(SP)-n
Compares the memory content at the address specified by the content of the stack pointer after being
incremented with the immediate data n in the object code,

CMP (PC+A),n 0100 1111 0110 0121 { nnon naan [zzcusv]s T T{rcta)en
Compares the memory content at the address specified by the content of the cf:)rogmm counter plus the
accumulator content that is added after being sign-extended with the immediate data n in the object code,

€MP rr (x) 1110 0000 [ wxwx wuxe :40rr £13412 2 C U S V]G [ e ()
Compares consecutive 2-byte memory contents starting from the address (0000 to 00FFy) specified directly
by x in the object code with those of 16-bit register rr.
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CMP rr, {vw) 1110 000L © wwww wwww : vwvv vwww |2 ZC U S V|7 rr-(vw)
10rr rits: .
Compares consecutive 2-byte memory contents starting from the address (0000 to FFFFy) specified directly
by vw in the object code with these of 16-hit register rr.

CMP e, {DE) 1110 0010 ; 10rr ri1 [zzcusv]s {rr-(DE)
Compares consecutive 2-byte memory contents starting from the address specified by the DE register pair
with thase of 16-bit register rr.

CMP rr, (HL) 1110 G011 1Gre r111° lzzcusv]s | rr-(HL)
Compares consecutive 2-hyte memory contents starting from the addresa specified by the HL register pair
with those of 16-bit register rr.

CHP rr, {IX) | 1180 0106 : 10rr r111: lzzcusvis [re-tax)
Compares consecutive 2-byte memory contents starting from the address specified by the index register [X
with those of 18-bit register rr.

CMP rr, (IY) 1110 0301 : tOrr r111: lrzcusv]s [re-g17)
Compares consecutive 2 bytec memory contonts starting from the address specified by the index register 1Y
with those of 16-bit register rr.

CHP rr, (1X+d) 1101 0100 ; dddd dddd : 10rr r111 |2 2 C U S V|7 [ re-{1X+d)
Compares consecutive 2-byte memory contents starting from the address specified by the index register IX
plus the ubject cude's §-bit data d that is added after being sign-extended with those of 16-bit register rr.

CHP rr, (IY+6) 1101 0101 | dddd dddd : 10rr r111 2 2 C U S V] 7 [re-(1v+gy
Compares consecutive 2-byte memory contents starting from the address specified by the index register [Y
plus the object code’s B-bit data d that is added after being sign-extended with those of 16-bit register rr.

CMP rr,(SP+d) | 1101 0110 dddd dddd i 10rr r111 (7 Z € U S V|7 [ rr-(sp+a}
Compares consecutive 2-byte memory contents starting from the address specified by the content of the
stack pointer plus the object code’s 8-bit data d that is added after being sign-extended with those of 16-bit
register yr, )

CMP rr, (HL+d) 1101 0111 : dddd dddd : 10rr r111[Z ZC U S V)7 Lrr-(HL+d)
Compares consecutive 2-byte memory contents starting from the address specified by the content of the HL
register pair plus the object code’s 8-bit date d that is added after being sign-extended with those of 16-bit
register rr.

CMB rr, (HL+C) 1110 0411 " 40rr 111 _lzzcusvls | rr-qn-g)
Compares consecutive 2-byte memory contents startinétfrom the address specificd by the content. of the HL
register pair plus the C register content that is added after being sign-extended with those of 16-bit register
I'T,

CMP rr, [+SP) 1110 0110 ! 10rr r111: lzzcusv]s 1sF ¢ SP+1:rr-(5P)
CUompares consecutive 2-byte memory contents starting from the address specified by the content of the
stack pointer after being incremented with those of 16-bit register rr.

. CHMP rr,{PC+A) 0100 1111 : 10rp¢ r111 lzzcusv]s [ rr-(PC+A)

Compares consecutive 2-byte memory eontents starting from the address specified by the content of the
pragram counter plus the accumulator content that is added after being sign-extended with those of 16-bit
register rr.

ADD A,n 0110 0001 : nnnn nnnn ¢ _lczchsv]2 [a « A+n
Adds the object code’s immediate data n to the accumulator content and places the result in the
areumulator.

ADD g,n 1110 1ggg | 0110 0001 :nnnp nnnn |C Z CH S V] 3 g « g+n
Adds the object code’s immediate data n to the content of 8-bit register g and places the result in the register
g

A0D gg,mn 1110 iggg ;0110 1001 ilnnnn nann (CZCUS V|4 0% + gg+mn
mmmm_mmnm i
Adds the object code's immediate data mn to the content of 16-bit register gg and places the result in the
register gg.

ABO r.g 1110_1ggg - 00rp_r001 : [c1cusv]z Ir « rig
Adds the content of 8-bit register g to that of 8-bit register r and places the result in the register r.

ADD rr,gg 1110 1ggg f 10rr rgof [c ICUS ﬂd l rr o+ crigg

' Adds the content of 16-bit register gg to that of 16-bit register rr and places the result in the register rr.

INST-26




TOSHIBA

UNDER DEVELOPMENT TLCS-870/C

MNEMONIC

OBJECT CODE (Binary) ] zFchn:quv CYCLE FUNCTION

ADD

r{x)

1110 0000 | xxxx xxxx :00rr r00L|C Z CH S Vi4 r e r+(x)

Adds the memiory content at the address (0000 to 00FFyy) specified directly by x in the object code to the
content of 8-bit register r and places the result in the register r.

ADD

ey (vw)

1110 G001 wwww wwww | vyvy vvwv 1C Z C H § vla P (v
00rr _rQD1 :

Adds the memory content at the address (0000 to FFFFy) specified directly by vw in the cbject code to the
content of 8-bit register r and places the result in the register r,

ADD

r,{DE)

1116 0ULU : QOFr rUUL : [czchHsv]a [r « r+(oE)

Adds the memory content at the address specified by the DE register pair to the content of 8-bit register r
and places the result in the register r.

ADD

r.{HL)

1110 0611 00rr r001 : lczcHsvls [r « r+(HL)

Adds the memory content at the address specified by the HL register pair to the content of 8-bit register r
and places the result in the register r.

AOD

r.(IX}

1110 Q1G9 : @Grr 001 : _lczcusvls !r + r+(IX)

Adde the momory content at the address specified by the index register IX Lo Lthe content of 8-bit register r
and places the result in the register r.

ADD

r.{IY)

1110 0101 : 00rr £001: lczcHsv]s [r e r+(1Y)

Adds the memory content at the address specified by the index register IY to the content of 8-bit register r
and places the result in the register r.

ADD

r, (IX+d)

1101 0100 } dddd dddd : 00rr r00L]C Z CH § V|6 [r e re(1asd)

Adds the memory content at the address specified by the index register IX J)!us the object code’s 8-bit datad
that is added after being sign-extended to the content of 8-bit register r and places the result in the register
T

ADD

T, (IY+d)}

1101 0101 : dddd dddd : 0Grr r0UL]C Z CH S V]S [r e refaved)

Adds the memory content at the address specified by the index register I'Y ‘flus the object code’s 8-bit data d
that is added after being sign-extended to the content of 8-bit register r and places the result in the register
r

AOD

r,(5P+d)

1101 0110 ; dddd dddd : 08rr 00t L Z C H S V15 ~Ir ¢ regsrsa)

Adds the memory content at the address specified by the eontent of the stack pointer plus the object code's 8-
bit data d that is added after being sign-extended to the content of 8-bit register r and places the result in the
register r.

ADD

r, (HL+d}

1101 0111 dddd dddd : 0011 001 |C Z C H 5 V|5 Tr « re{nL+g;

Adds the memory content at the address specified by the content of the HL register pair plus the object code’s
-bit data d that is added after being sign-extended to the content of B-bit register r and piaces the resulf in
the register r.

ADD

r,{HL+C)

1110 0111 Darr 001 . JlczcHusvls Ir e re(L+c)

Adds the memorg content at the address specified by the content of the HL register pair plus the C register
content that is added after being sign-extended to the content of 8-bit register r and places the resultin the
registerr,

ADD

ry(+SP)

1110 0110 : Q0rr r001 ! fczcusv]a [SP « SP+1:r « r+(3P)

Adds the memory content at the address specified by the content of the stack pointer after boing
incremented to the content of 8-bit regisler r and places the result in the register r.

AOD

r,(FC+A}

0100 1111 00rr_rO0L: lczchnsvls [- « “ripceny

Adds the memory content at the address specified by the content of the program counter plus the
accumulator content that is added aftcr being sign-extended to the content of 8-bit register rund places the
result in the register r.

ADD

(x},n

1110 0000 § xxxx xxxx I0110 0001 [c 2 CH S Ve (x) + (x)}+n
nann_ nann :

Adds the object code’s immediate data n to the memory content at the address (G000 to 00FFy) specified
directly by x in the object vode and places the result in the said address.

ADD

{vw).n

1110 0001 ; wwww wwww  vvvy vwvv [C Z C H S V|7 (vw) « (vw)+n
0110 0401 : npan_nnnn

Adds the object code’s immediate date n to the memory content at the address (0000 to FFFFy) specified
directly by vw in the object code and places the result in the said address.

ADD

(DE).n

1110 0010 : 0110 _0001 : nann nnnn [C Z C H S V]5 | {DE) « (DEy+n

Adds the object code’s immediate data n to the memory content at the address specified by the DE register
pair and places the result in the said address.
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ADD (HLY.n 1110 0011 : 0110 0001 nann nnan {€ Z C H § V|5 (HL) ¢ (HL}+n
Adds the object code’s immediate data n to the memory content at the address specified by the HL register
pair and places the result in the said address.

ADD (IX).n 1110 0100} 0118 0003 : nnnn nnnn [C Z CH 8 V1§ 1) « (1x3+n
Adds the object code’s immediate data n to the memory content at the address specified by the index register
IX and places the result in the said address.

ADD (IY),n 1110 0101 0f10 GOGL : nnnn nnnn JC 2 C H S V] 5 [(iv) = (I¥}en

Adds the object code’s immediate dala n to the memory content at the address specified by the index register
IY and places the result in the said address.

ADD (IX+d),n

1101 0100 : dddd dddd : 0110 0001 ]C Z C H S V|7 ‘(Ix+d) ¢ (IX+d)+n
nann_nann : :

Adds the object code’s Tmmediate data n to the memory content at the address specified by the content of the
index register IX plus the object code’s B-bit data d that is added after being sign-extended and places the
result in the said address.

ADD (IY+d},n

1101 0101 | dddd dddd ! 06110 D001 |c ICHS v|7 l(m-u) « (I¥+d)+n
: pnnn nnnn :

Adds the object code's .immediate data n to the memory content at the address specified by the content of the
index register IY plus the object code’s 8-bit data d that is added after being sign-extended and places the
result in the said address.

ADD {SP+d},n

1101 0110 ; dddd dedd ; 0110 0001 lc ICHS v]7 l(spﬂ:) + (SP+d)+n

nNinn nnnan @

Adds the object code’s immediate data n to the memory content at the address specified by the content of the
}sta(i)k pc)i}étte:'1 lus the object code’s 8-bit data d that is added after being sign-extended and places the result
in the said address.

ADD (HL+d),n

1101 0111 ! dddd dddd 10110 0001 |C ZCH SV

7
sAann annn

| (HL+d) « {HL+d}+n

Adds the object caode’s immediate data n to the memory content at the address specified by the content of the
HL register pair plus the object code’s 8-bit data d that is added after being sign-extended and places the
result in the said address.

ADD (HL+C).n

1116 0111 0110 0001 :nnnn nnna JC Z CH S V] 7 L (HL+C)_e {HL+C)*n

Adds the object code’s immediate data n to the memory content at the address specified by the content of the
I-LL regist:i‘ri pair plus the C register content that iy added after being sign-extended and places the result in
the said address.

ADD [+5P).n

1110 0110 ' 0118 9001 :nnan naan JC 2 C K S V16 [ SF « SP+1:(SP} « (SP)+n

Adds the object code’s immediate dats n to the memory content at the address specified by the content of the
stack pointer after being ineremented and places the result in the said address.

ADD (PC+A),n

0100 1111:0110 0001 : nrnn nann fC Z C H S V] 7 [ (Pc+a) « (PC+A}+n

Adds the object code’s immediate data n to the memory content at the address specified by the content of the
program eounter plus the accumulator content that is added after being sign-extended and places the resuly
in the said address.

ADD rr,{x)

1110 0000 : xxxx xxxx : 10rr fO0L]C Z C U S V]G [rr « er+{x)

Adds consecutive 2-byte memory contents starting from the address (0000 to 00FFy) specified directly by x
in the object code to the content of 16-bit register rr and places the result in the register rr,

ADD rr,(vw)

1110 0001 : wwww wwww i vwwy vwyw [C ZC U § V|7 rr o+ rre(vw)
10rr r001: :

Adds conseeutive 2-byte memory contents starting from the address (0000 to FFFF;y) specified directly by
vw in the object code to the content of 16-bit register rr and places the result in the register rr.

AOD rr,(DE)

ADD rr, (HL)

1110 0010 10rr r001 : [t zcusv]s [ rr e rr{DE)}

Adds consecutive 2-byte memory contents starting from the address specified by the DE register pair to the
content of 16-bit register rr and places the result in the register rr.

1110 0011} 10rr r00L [czcusv]s [rr o res{HLy

Adds consecutive 2-byte memory contents starting from the address specified by the HL register pair to the
content of 16-bit register rr and places the result in the register rr.

ADD rr, (IX)

1110 0100 ) 16rr r001 | lczcusvwls Trr ¢ rev(1x)

Adds consecutive 2-byte memory contents starting from the address specified by the index register 1X to the
content of 16-bit register rr and places the result in the register rr.

ADD rr,{IY)

1118 0101 10rr r001: lczcusv]s {rr v rr+(I¥}

Adds consecutive 2-byte memory contents starting from the address specified by the index register IY to the
content of 16-bit register rr and places the result in the register rr.
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ADD

rr, (IX+d)

1101 0100 : dddd dddd : 10rr r001(C Z CUS V|7 re ¢ prd{1X+d)

Adds consecutive 2-byte memory contents starting from the address specified by the index register IX plus
the object code’s 8-bit data d that is added after being sign-extended to the content of 16-bit register rr and
places the result in the register rr,

ADD

re, {IY+d}

1101 0101 ; dddd dddd : 40rr rg01]C Z C U 5 V] ? e« cor(Irey)

Adds consecutive 2-byte memory contents starting from the address specified by the index register I'Y plus
the object code’s 8-bit data d that is added after being sign-extended to the content of 16-bit register rr and
places the result in the register rr.

ADD

rr, (8P+d)

1101 0110 : dddd dddd : 10re rDOLIC Z CU S V[T [rr e rre(sP+d)

Adds consecutive 2-byte memory contents starting from the address specified by the content of the stack
pointer plus the object code’s 8-bit data d that is added after being sign-extended to the content of 16-bit
register rr and places the result in the register rr.

ADD

rr, {HL+d)

1101 0111 | dddd dddd : 10rr r00L]C ZC U S V]7 Trr e reeghied)

Adds conseeutive 2.byte memory contents starting from the address specified by the content of the HL .
register pair plus the object code’s 8-bit data d that is added after being sign-extended to the content of 16-bit
register rr and places the result in the register rr.

ADD

Fr (HL+C)

1110 0111 10rr r001: [czeusv]? [rr e rre(HLtC)

Adds consecutive 2-byte memory contents starting from the address specified by the content of the HL
register pair plus the C register content that is added after being sign-extended to the content of 16-bit
register rr and places the result in the register rr.

‘ll’ ADD

rr,(+5P)

1110 0110 : 10rr r001: Tczcusv]s [5P « Spetirr « rre(5P)

Adds the memory content at the address specified by the content of the stack pointer after being
ineremented to the content of 16-bit register rr and places the result in the register rr.

ADD

rr (PCHA)

ADDC

-A.n

0100 1111 % 10 001} [czcusvy [rr « ree(pCen)

Adds consecutive 2-byte memory contents starting from the address specified by the content of the program
counter plus the accumulator content that is added after being sign-extended to the content of 16-bit register
rt and pl in the register rr.

0110 0000 : nnon_nron - cICcHsv[2 [a « A+n+CF

Adds the object code’s immediate data n and the content of the carry flag to the accumulator content and
places the result in the accumulator.

ADDC

1110 1995 0110 0000 pnpn oo [C Z CH S ¥] 3 |g « grn+CF

Adds the object code’s immediate data n and the content of the carry flag to the content of 8-bit register g and
places the result in the register g.

ADDC

gg9.mn

1110 1ggy 0110 1000 i nnan Annn
MM _mmmn ;

czcusv|4 lgg"ggﬂnnﬂZF

Adds the object code’s immediate data mn and the content of the carry flag to the content of 16-bit register
gg and places the result in the register gg.

ADDC

"y

1110 iggg ; 00rr r000 | lezensvlz [r « rigecr

Adds the content of B-bit register g and that of the carry fiag to the content of 8-bit register r and places the
result in the registerr.

. ADDC

rr.g9

1110 1ggg } 10rr 100} f[czcusvlse Pr e rreggiCF

Adde the content of 18 bit register gg and that of the carry flag to the content of 16-bit register rr and places
the result in the register rr.

ADDC

r.(x)

1110 DOOO ; xxxx xxxx :D0rr rODOJC Z CH S V]a [r + regx)+CF

Adds the memory content at the address {0000 to OOFF}-;) specified direetly by % in the object code and the
vonleul of the carry flag to that of 8-bit register r and places the result in the register r,

ADDC

e {vw)

1110 0001 : wwww wwww : vvvv vwvv [C Z CH S V(5 roe rH{vw)+CF
00rr r000 : :

Adds the memory content at the address (0000 to FFFFy) specified directly by vw in the object code and the
content of the carry flag to that of 8-bit register r and places the result in the registerr.

ADDC

r,(DE)

1110 0010 0orr r00 | [czcusv]s {r + r+{DE)+CF

Adds the memory content at the address specified by the DE register pair and the content of the carry flag to
that of 8-bit register r and places the result in the register r.

ADDC

r, (HL)

1119 0011 : 60rr rgd | [czcnsv]s [r « reHLY+CF

Adds the memory content at the address specified by the 111, register pair and the content of the carry flag to
that of 8-bit register r and places the result in the registerr.

ADDC

r, (IX)

1110 0100 : 00r+ +0Q0 : lczensv]s T« regoxyece

Adds the memory content at the address specified by the index register IX and the content of the carry flag
to that of 8-bit register r and places the result in the register r.
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ADDC

r.(Iv}

1110 0101 : 00rr rOOO : CICHSV]3 r « e+{IV)+CF

Adds the memory content at the address specified by the index register IY and the content of the carry flag
to that of 8-bit register r and places the result in the register r.

ADDC

ro{IX+d)

1101 0100 : dddd dddd i 00rr r000]C Z C H 8 V] & [ r < rrgIxed}rcr

Adds the memory content at the address specified by the index register X plus the object code’s 8-bit data d
that is added after being sign-extended and the content of the carry flag to that of 8-bit register r and places
the result in the registerr.

ADDC

ro(1Y+d)

1101 0101 ; dddd dddd : borr r000C ZC H S V][5 Tr e re(Ived)rcr

Adds the memory content at the address specified by the index register I'Y plus the object code’s 8-bit data d
that is added after being sign-extended and the content of the carry flag to that of 8-bit register r and places
the result in the registerr.

[ ADDC

. (SP+d)

1101 0110 : dddd dddd : 00rr r000 [C Z CH S V|8 r « r+{SP+d}+CF

Adds the memory content at the address specified by the content of the stack pointer plus the object code’s 8-
bit data d that is added after being sign-extended and the content of the carry flag to that of 8-bit register r
and places the result in the register r.

ADDC

r,(HL+d)

1101 0111} dddd dddd : 00rr rDUQlC IcHsv]s Ir « r+{HL+d }+CF

Adds the memory content at the address specified by the content of the HL register pair plus the object code’s
8-bit data d that is added after being sign-extended and the content of the carry flag to that of 8-bit register r
and places the result in the regigter r.

ADDC

r, (HL+C)

1110 DI1LL: 00rr DO JczcHnsvls L r « r+(HL+C)+CF

Adds the memory content at the address specified by the content of the HL register ﬁair plus the C register
content that is added after being sign-extended and the content of the carry flag to that of 8-bit register r and
places the result in the register r.

ADDC

r(+3P}

1110 0110 : 00re r000 - lczcnsv]a TSP « SPatl:ir + re(SP)+CF

Adds the memory content at the address specified by the content of the stack pointer after being
incremented and the eontent of the carry flag to that of 8-bit register r and places the result in the register r.

ADDC

r, {PC+A)

0100 1111} 0Qrr ro0Q : fczcHsv]s [r « r+(PC4A)+CF

Adds the memory content at the address specified by the content of the program counter plus the
accumulator content that is added after being sign-extended and the content of the carry flag to that of 8-bit
register r and places the result in the register r.

ADDC

(x).n

1110 0000 ; xxxx xxxx : 0110 0000 lc 7CHS vle {x) = (x)+nCF
nann nnnn : :

Adds the object code’s immediate data n and the content of the carry flag to the memory content at the
address (0000 to 00FFy) specified directly by x in the object code and places the result in the said address.

anoc

(uu),n

1110 0001 © waww wwww | vvvy vyvy 1C TCHSsSYLY (vw) « (vw)rnrCF
0110 0000 : nnnn_nnan |

Adds the object code's immediate data n and the content of the carry flag to the memory content at the
address (0000 to FFFFy) specified direetly by vw in the object code and places the result in the said address.

ADDC

(DE),n

1110 DULU U110 UUDU : nnnn nnnn |C Z C H S V] 6 | (DEY « (DEY+n+CF

Adds the object code’s immediate data n and the content of the carry flag to the memory content at the
address specified by the DE register pair and places the result in the said address.

. ADDC

{HL).n

1110 0011:0110 0099 . nnnn nnrn JC Z C H $ V5 LY« (HLY+nscE

Adds the object code’s immediate data n and the content of the carry flag to the memory content at the
address specified by the HL register pair and places the result in the said address.

ADDC

(IX).n

1110 0100 : 0110 0000 : nnnn nnnr JC Z CH S V]S (IX) + (IX)+n+CF

Adds the ohject code’s immediate data n and the content of the carry flag to the momory content at the
address specified by the index register IX and places the result in tﬁe sald address.

ADDC

{IY),n

1110 0101 : 0110_0000  nana noon [C Z C H S V15 LYY« (1vyemacs

Adds the object code’s immediate data n and the content of the <:¢am'fvl flag to the memory content at the
address specified by the index register I'Y and places the result in the said address.

ADDC

(IxX+d).n

1101 0100 : dddd dddd 10110 0000 |[C ZCH S V|7 (IK+d} = (IX+d)+n+CF
nnnn_nnnn : :

Adds the object code’s immediate data n and the content of the carry flag to the memory content at the
address specified by the content of the index register IX plus the object code’s 8-bit data d that is added after
being sign-¢xtended and places the result in the said address,

ADDC

{IY+d),n

1101 0101 dddd dddd 0110 9000 |C 2 CH 8 V|7 I(IY+d)  (IY+d)+n+CF
nnnn_nnnn : !

Adds the object code’s immediate data n and the content of the carry flag to the memory content at the
address specified by the content of the index register I'Y plus the otject code’s 8-bit data d that is added after
being sign-extended and places the result in the said address.
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ADDC (SP+d),n 1101 D10 : dddd dddd ;0110 0000 ([C Z CH S V|7 (SP+d) « (SP+d)+n+CF
npnn_ nnnn :
Adds the object code’s immediate data o and the content of the carry ﬂag to the memory content at the
address specified by the content of the stack pointer plus the object code's 8-bit data d that is added after
heing sign-extended and places the result in the said address.

ADDC (HL+d},n 1101 @i11 } dddd dddd ! 0110 OO0CO(C Z C H S V(7 (HL+d) « (HL+d)+n+CF
nnnn_nann :
Adds the object code’s immediate data n and the content of the carry flag to the memory content at the
address specified by the content of the HL register pair plus the object code’s 8-bit data d that is added after
being sign-extended and pluces the result in the said address.

ADDC (HL+C},n 111¢ 0111 : 0110 0000 : nnnn nnrn [C 2 C H S V] 7 [ (HL#C} « (HL*C)+n+cF
Adds the object code’s immediate data n and the content of the carry flag to the memory content at the
address specified by the content of the HL register pair plus the C register content that is added after being
sign-extended and places the result in the said addresg

ADDC (+SP}.n 1110 0110 0110 G000 : nnnn annn |C Z € H S V] 6 [ SP « SP+1:{SP) r SPsn+CF
Adds the object code’s immediate data n and the content of the carry flag to the memory content at the
address specified by the content of the stack pointer after being incremented and places the result in the said
address.

ADDC (PC+A},n 0160 1111 0110 0000 : rnnn pnnn |C 2 ¢ H 8 YT f¢rcray « ¢Pcraprnecr
Adds the object code’s immediate data n and the content of the carry flag to the memory content at the
address specified by the content of the program counter plus the accumulator content that is added after
being sign-extended and places the result in the said address.

ADDC rr, (x) 1110 0000} xxxx xaxx :10rF r000]C Z L U S V)86 [rr e rre(x)+cF
Adds consecutive 2-byte memory contents starting from the address (0000 to OOFFI.[) specified directly by x
in the object code and the content of the carry flag to that of 16-bit register rr and places the result in the
register rr. ‘

ADDC rr, (vw) 1110 0001 : wwww wwww ' vvvy wvwyv [C Z C U S V|7 rro+ pr+(vw)+CF
iorr r0OD: R
Adds consecutive 2-byle memory contents starting from the address (0000 to FFFFyy) specified directly by
vw in the object code and the content of the carry flag to that of 16-bit register rr and places the result in the
register Ir, ,

ADDC rr,(DE) 1110 0010 10rr rogo0 | lcicusv]s [rr « rr=(DE}+cF
Adds consecutive 2 byte memory contents starting from the address specified by the DE register pair and
the content of the carry flag to that of 16-bit register rr and places the result in the register rr.

ADDC rr, (HL) 1110 0011 : 10rr r000 [czcusv]s [ rr e ere{HLY4CF
Adds consecutive 2-byte memory contents starting from the address specified by the HL register pair and
the content of the carry flag to that of 16-bit register rr and places the result in ghe register rr,

ADDC rr, (IX) 1110 0100 1 40rr 00D | [czcusv]s brr e ret(DOSCF
Adds consecutive 2-byte memory contents starting from the address specified by the index register IX and
the content of the carry flag to that of 16-bit register rr and places the result in the register rr-

ADDC rr, (IY) 1119 0101 ; 10 ro00 lczcusv]s [rr « cre(Iv)ecF
Adds consecutive 2-byte memory contents starting from the address specified by the index register I'Y and
the content of the carry flag to that of 16-bit register rr and places the result in the register rr.

ADDC rr,{I1X+d) | 1161 0100 | dddd dddd : i0rr r000]C ZC U S V7 Irr e rre(I%+d)+CF
Adds consecutive 2-byte memory contents starting from the address specified by the index register IX plus
the object code’s 8-bit data d that is added after being sign-extended and the content of the carry flag to that
of 16-bit register rr and places the result in the register rr.

ADDC rr, (I¥+d) 1101 0101 ddgd ddod : 10rr rogo [C Z L U S V)7 [re e rre{TY+d)+CF
Adds consecutive 2-byte memory contents starting from the address specified by the index register 1Y plus
the object code’s 8-bit data d that is added after being sign-extended end the content of the carry flag to that
of 16-bit register rr and places the result in the register rr,

ADDC rr,(SP+d) |[1101 0110 : dddd dddd : 10rr r0001C Z € U S V)7 [rr  rre(spad)sce
Adds consecutive 2-byte memory contents starting from the address specified by the content of the stack

ointer Elus the object code’s 8-bit data d that is added after being sign-extended and the content of the carry
ag to that of 16-bit register rr and places the result in the register rr.

ADDC rr ¢HL+d) | 1101 0111 ° dddd dddd : 10re r000EC Z G U S V]2 [rr « rr+(pLed)eck
Adds consecutive 2-byte memory contents starling from the address specified by the content of the HL
register pair plus the object code’s 8-bit data d that is added after being sign-extended and the content of the
carry flag to that of 16-bit register rr and places the result in the register rr.

ADDC rr,(HL+C) | 1110 0111 10rr r00O fczcusvly [er e rre(HLsyCF
Adds consecutive 2-byte memory contents starting from the address specified by the content of the HL
register pair piug the C register content that is added after being sign-extended and the content of the carry
flag to that of 16-bit register rr and places the result in the register rr.
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ADDC rr, (+SP) 1110 0110 10rr r000 : C2CUSVISE SP « SP+l:rr = rr+{SP)

Adds the memory content at the address sﬁaeciﬁed by the content of the stack peinter after being
incremented and the content of the carry flag to that of 16-bit register rr and places the result in the register
I'T.

ADDC rr, [PC+A)

0100 1111} 10rr #000 : iczcusv|? | ¢ o« rr+{PCHAY+CF

Adds consecutive 2-byte memory contents startins from the address specified by the content of the program
counter plus the accumulator content that is added after being sign-extended and the content of the carry
flag to that of 16-bit register rr and places the result in the register rr.

5UB A,n 0110 0011 : nnan nann fczcHsv]z |a « an
Subtracts the object code’s immediate data n from the accumulator content and places the result in the
accumulator.

SUB g,n 1110 1ggg : 0110 0011 :nnnn nnn [C Z C K S V(3 lg + a-n
Subtracts the object code’s immediate data n from the content of 8 bit register g and places the result in the
register g.

SUB gg,mn 1110 1ggg: 0110 1011 :nnnn nonn (£ 2 C U S V|4 g9 * gg-mn
MMMm® Mmmm : 3
Subtracts the object code’s immediate dala mn from the content of 16-bit register gg and places the result in
the register gg.

SU8 r,g 1110 1ggg i 00rr r011'} [czcHsv]2 Tr« rg
Subtracts the content of 8-bit register g from the content of 8-bit register r and places the result in the
registerr.

SUB rr,og 1110 1gag : 10rr 01t [czcusv]a {re e rrag
Subtracts the content of 16-bit register gg from the content of 16-bit register rr and places the result in the
register rr.

SUB (%) 1110 0000 : xxxx xxxx_: 00rr r011]C Z CH S V]4 free(x
Subtracts the memaory content at the address (0000 to 00FFpy) specified directly by x in the object code from
the content of 8-bit register r and places the result in the register r.

SUB r,(vw) 1110 0001 wwww wwww S vvvy vwwv JC ZC H S V|5 r e or-{vw)
00rr ro11: :
Subtracts the memory content at the address (0000 to FFFFy) specified directly by vw in the object. code
from the content of 8-bit register r and places the result in the register r,

SUB r, (DE) 1110 0010 : 00rr rpil ! [czcusv]s [r e r-(oE)
Subtracts the memory content at the address specified by the DE re gister pair from the content of 8-bit
register r and places the result in the register r.

SU8 r,(HL) 1110 0011 00rr r011: lczcHsV]s [r « r-(Hy

Subtracts the memory content at the address specified by the HL register pair from the content of 8-bit
register r and places the result in the register r.

. SUB r, (IX)

1110 0108 : 00rr 011 . fc2zchsv]z [r e r-(10y

Subtracts the memory content at the address specified by the index register IX from the content of 8.bit
register r and places the result in the register r.

SUB =, (IY)

1110 0101 Q0rr roil: lczcusv]s [r« vy

Subtracts the memory content, ut the address specified by the index re gister 1Y from the content of 8-bit
register r and places the result in the register r.

SUB r,{TX+d)

1101 0100 ; dddd dddd : 00rr #011]C Z C H S V] 6 [r v r(1xre}

Subtracts the memory content at the address specified by the content of the index register IX plus the ohjeat.
code’s 8-bit data d that is added after being sign-extended from the content of B-bit register r and places the
result in the register r.

SUB r,{IY+d)

1101 0101 ; dddd dddd : [Orr r011]C Z CHS V|5 [r « r-(1¥+d)

Subtracts the memory content at the address specified by the content of the index register 1Y plus the object
code’s 8-bit data d that is added afler being sign-extended from the content of 8_bit register r and places the
result in the register r.

SUB r, (SP+d)

1101 0110 | dddd dddd : G0rr rOLL{C Z C H S V] [r + r-{SP+d)

Subtracts the memory content at the address specified by the content of the stack pointer plus the object
code’s 8-bit data d that is added after being sign-extended from the content of 8-bit register r and places the
result in the registerr.

SUB r, (HL+d)

1101 0111 ! dddd dddd : 00re r011{C Z CH § V16 [r « r-(HL+d)

Subtracts the memory content at the address specified by the content of the HL register pair plus the object
code’s 8-bit data d that is added after being sign-extended from the content of 8-bit register r and places the
result in the register r.
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SUB

ry (HL+C )

1110 0111 G0rr rOLL: CZCHSV]E r o+ p-(HL+C)

Subtracts the memory content at the address specified by the content of the HL register pair plus the C
register content that is added after being sign-extended from the content of 8-bit register r and places the
result in the register r.

SuB

r,{+SP)

1110 0110 00rr r0L1 ! Jczcnsv]|4 [sp « sprisr = r-rsp)

Subtracts the memory content at the address specified by the content of the stack pointer after being
incremented from the content of 8-bit register r and places the result in the register r,

sus

r,(PC+A)

0100 1111:00rr r011. fczcusvis [ v « r-(PC+A)

Subtracts the memory content at the address specified by the content of the profram counter plus the
accumulator content that is added after being sign-extended from the content of 8-bit register r and places
the result in the registerr.

SUB

(x).n

1110 0000 : xxxx xxxx ;0110 0011 |C 2 C H § Vlﬁ {x) = (x)=n
nann_nhRnn : .

Subtracts the object code’s immediate data n from the memory content at the address (0000 to 00FFy)
specified directly by x in the object code and places the result in the said address.

sug

{vw),n

1110 0001 WWWW WWWW VVVV VVVY
01180 ON11 ; nnnn nnnn 2

{vw) « {vw)}-n

czcr-asv[v

Subtracts the object code’s immediate data n from the memory content at the address (0000 to FFFFy)
specified directly by vw in the object code and places the result in the said address.

SuB

(OE},n

1110 0030 : 0110 0011 nnnn nonn [C Z C H S V] 5 TioE) « (0E)-n

Subtracts the object code’s immediate data n from the memory content at the address specitied by the DE
register pair and places the resultin the said address.

sus

(HL},n

1110 9011 : 0110 G011 nnpn nnnn|C Z C H § V] J(HLy « (HL}-n

Subtracts the object code’s immediate data n from the memory content at the address specified by the HL
register pair and places the result in the said address.

SUB

(1X),n

1110 0100 : 0110 0011 : nnn nnnn [C Z CH S V]S [ (1) « (1X)-n

Subtracts the object code's immediate data n from the memory content at the address specified by the index
register IX and places the result in the said addreas

SUB

(IY),n

1110 010310110 0011 :nnnn nnnn |[C Z CH § V5 LIy « (1v)-n

Subtraets the object code’s immediate data n from the memory content at the address specified by the index
register IY and places the result in the said address.

SUB

{1X+d),n

1101 0100 dddd dddd : 0110 0011 |(C 2z C H S V|7 (IX+d) « (IX+d)-n
nnnn_nnnn * ;

Subtracts the object code’s immediate data n from the memory content at the address specified by the
content of the index register IX plus the object code’s 8-bit data d that is added after being sign-extended and
places the result in the said address.

(I¥+d),n

1101 0101 : ddde dedd 0110 0011 [C Z CH S V] 7 {Iv+d) « {IY+d)-n
nnnn_nnnn : :

Subtracts the object code’s immediate data n from the memory content at the address specified by the

content of the index register I'Y plus the object code’s 8-bit data d that is added after being sign-extended and
places the result in th(? said address.

SUB

(SP+d),n

1101 0110 : dddd dddd : 0110 00%1]C Z C H § v] 7 I(sp+a) « (SP+d)-n
nnnn_nnnn | :

Subtracts the object code’s immediate data n from the memory content at the address specified by the
content of the stack pointer plus the object code’s 8-bit data d that is added after heing sign-extended and
places the result in the said address.

suB

(HL+d) ,n

1101 0111 : dddd dddd: 0110 0011]C Z C H S V|7 (HL+d) + (HL+d)-n
nnnn_anan : :

Subtracts the object code’s immediate data n from the memory content at the address specified by the
content of the HL register pair plus the ebject code’s 8 bit data d that ia added after being sign-extended and
places the result in the said address.

sus

(HL+CY 0

1110 0111 ; 0110 0011: nnnn nnnn [C 2 C H 8 V17 [ (HL+C) « (HL+C)-n

Subtracts the object code’s immediate data n from the memory content at the address specified by the
content of the HL register pair plus the C register content that is added after being sign-extended and places
the resultin the said address.

58

{+3P),n

1110 0110 : 0110 0011 ;nnnn anan [C 2 C H S V] 6 5P « SP+1:(5P) « (SP}-n

Subtracts the object code’s immediate data n from the memory content at the address specified by the
content of the stack pointer after being incremented and places the result in the said aé,dress.

(PC+A),n

€100 11110110 0011 :nnnn nnnn [C Z CH 8 V] 7 [ (Pc+a) « (PC+A}-n

Subtracts the object code’s immediate data n from the memory content at the address specified by the
content of the program counter plus the accumulator content thet is added after being sign-extended and
placeg the result in the said address.
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SUB Fr,{x) 1110 0009 : xxxx_xxxx_: 10rr r0l1lC z C U S VB rr+ rr-{x}
Subtracts consecutive 2-byte memory contents beginning with the address (0000 to 00FFy) specified
directly by x in the object code from the content of 16-bit register rr and places the result in the register rr.

SUB rr, {vw) 1110 0001 | wwww wwww i vvvy vyvy [C Z C U § VI? l o= orr-(vw)
10rr 011 : :
Subtracts consecutive 2-byte memory contents beginning with the address (0000 to FFFFy) specified
directly by vw in the object code from the content of 16-bit register rr and places the result in the register rr.

SUB rr,(DE) 1110 001U 10rr rull 'l lczcusv]s Trr + re-(DE)
Subtracts consecutive 2-byte memory contents beginning with the address specified by the DE register pair
from the content of 16-bit register rr and places the result in the register rr.

SUB rr, (HL) 1110 0011 10rF rOL1 lezcusvls Ler « cr-thuy

Subtracts consecutive 2-byte memory contents beg’innin]g with the address specified by the HL register pair
from the content of 16-bit register rr and places the result in the register rr.

SUB rr,{1X}

1110 0100 : 10rr_r011 : iczcusvls rr e rro{IX)

Subtracts consecutive 2 bybe memory contents beginning with the address specified by the index register IX
from the content of 16-bit register rr and places the result in the register rr.

SUB rr, (1Y)

1110 0101 : 10re r011 : lczcusv]s [rr « re-(IY)

Subtracts consecutive 2-byte memory contents beginning with the address specified by the index register [Y
[rum the content uf 18-bit register rr and places the result in the register rr,

SUB rr, (IX+d)

1101 0100 : dddd dddd : 10rr ro11]c Z C U S V] 7 [rr « re-(1x+d)

Subtracts consecutive 2-byte memory contents beginning with the address specified by the content of the
index register IX plus the object code’s 8-bit data d that is added after being sign-extended from the content
of 16-bit register rr and places the result in the register rr.

SUB rr,(I¥+d)

1101 0101 : dddd dddd : 10rr r0i1[C Z C U S V|7 | re & re-{Tv+d)

Subtracts consecutive 2-byte memory contents beginning with the address specified by the content of the
index register I'Y plus the ohject code’s 8-bit data d that is added after being sign-extended from the content
of 16-bit. register rr an_d places the result in the register rr.

SUB rr,{5P+d)

1101 0110 ; dddd addd : t0rr r011[C Z C U S V]7 [re « rr-(sP+d)

Subtracts consecutive 2-byte memory contents beg“innins with the address specified by the content of the
ctaslk paintor pluc tho oskjost eoda’s B bit data d that io added after being sign-catvudod Tivus Uic voatbent uf

16-bit register rr and places the result in the register rr.

SUB rr,(HL+d)

1101 0111 dddd dddd : 10rr roli [C Z C U S V]7 [rr « rr-(HL+a)

Subtracts consecutive 2-byte memory contents beginning with the address specified by the content of the
HL register pair plus the object code’s 8-bit data d that is added after being sign-extended from the content of
16-bit vegister rr and places the result in the register rr,

SUB rr, (HL+()

1116 0111 10rr ro11' lczcusvis Ler e rr-(HL+C)

Subtracts consecutive 2—béte memory contents beginninf with the address specified by the content of the
HL register pair plus the C register content that is added after being sign-extended from the content of 16-
bit register rr and places the result in the register rr,

. SUB rr,{+SP)

1110 0110 10rr 011} Jczcusv]s [sP « SP+1:rr « rr-{3P)

Subtracts consecutive 2-byte memory contents beginning with the address specified by the content of the
stack pointer after being incremented from the content of 16-bit register rr and places the result in the
register rr.

SUB rr,{PC+A)

0100 1111 : 10FF 011 ; flczcusv]? [rr « rr-(PC+AY

Subtracts consecutive 2-byte memory contents beginning with the address specified by the content of the
program counter plus the accumulator content that is added after being sign-extended from the content of
16-bit register rr and places the result in the register rr.

SUBB A,n 0110 0010 ; nnnn nnnn ; [czecHsv]e [ « a-n-cr
Subtracts the object code’s immediate data n and the carry flag content from the accurnulator content and
places the result in the accumulator.

SUBB g.n 1110 1ggg : 0110 0010 : nnnn nnnn [C Z C H S V13 {g « g-n-CF
Subtracts the object code’s immediate data n and the carry flag content from the content of 8-bit register g
and places the result in the register g,

SUBB gg.mn 1110 1ggg 0110 1010 nnan nnnn (C 2 C U 3 V|4 gg + 9g-mn-Cf
mmmm_mmmm i

Subtracts the object code’s immediate data mn and the carry flag content from the content of 16-bit register
gg and places the result in the register gg.
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SUBB r,g

1110 1ggg :08rr r010: CZICHSV]|2 r ~ r-g-CF

Subtracts the content of 8-bit register g and the carry flag content from the content of 8-bit register r and
places the result in the register r.

SUBB rr,gg

1110 igag | 10rF r040 ; Jczcusv]4 [rr « er gg-cr

Subtracts the content of 16-bit register gg and the carry flag content from the content of 16-bit register rr
and places the result in the register rr.

SUBB r,(x)

1110 0000 ; xxxx xxxx i 00rr r010 ]C Z C HS V]4 [r « r(x)-CF

Subtracts the memory content at the address (0000 to 00FFH) specified directly b}v,; xin the object code and
the carry flag content from the content of 8-bit register r and places the result in the register r.

SUBB r, {vw)

1110 0001 ::uwww WWWW VVVY VyVVY
00rr 7010 :

CICHS vl 5 r« r-{vw}-CF

Subtracts the memory' content at the address (0000 to FFFFH) specified directly by vw in the object code and
the carry flag content from the content of 8-bit register r and places the result in the register r.

SUBB r,(DE)

1110 0010 : 00rr r810 lczensvs [r - r-(DEY-CF

Subtracts the memory content at the address sEeci.ﬁed by the DE register pair and the carry flag content
from the content of 8-bit register r and places the result in the register r.

SUBB r, (HL)

1110 0611 : 00rr r010 | lczcusv]s [r « r—(HL}-CF

Subtracts the memory content at the address sl)ecified by the HL register pair and the carry flag content
from the content of 8-bit register r and places the resull in the register r,

SUBB r,(IX)

1110 0100 : 00rr r010 flczcrsv]s Lr v r={1X)-CF

Subtracts the memory content at the address sEecified by the index register IX and the carry flag content
from the content of 8-bit register r and places the result in the register r.

SUBB r, (1Y)

1110 0101 ! 00cr 010 [czcasvis [r« r-(1v)-cF

SUBB r,(IX+d)

Subtracts the memory content at the address Sﬁeciﬁed by the index register I'Y and the carry flag content
from the content of 8-bit register r and places the result in the register r.

1101 0100 : dddd dddd : 00rr rol0]C Z C HS V]E [r « r-(1x+d)-CF

Subtracts the memory content at the address specified by the content of the index register IX plus the object
code’s 8-bit data d that is added after being sign-extended and the carry flag content from the content of 8-bit
register r and places the result in the registerr.

SUBB r, (IY+d)

1101 0101 : dddd dddd | 00rr r010]C Z C H S V][5 {r « r—(1v+d)-cF

Subtracts the memory content at the address specified by the content of the index re?ster 1Y plus the object
code’s 8-bit data d that is added after being sign-extended and the carry flag content from the content of 8-bit
register r and places the result in the register r.

SUBB r,{SP+d)

1101 0110 dddd dddd i 00rr roto iC ICHS VIE [r « r-{SP+d}-CF

Subtracts the memory content at the address specified by the content of the stack pointer plus the object
code’s 8-bit data d that is added after being sign-extended and the carry flag content from the content of 8-hit
register r and places the result in the register r.

. SUBB r, (HL+d)

1101 0111 i dddd dddd | 90rr ruw[c ICHS V]S [r« r-{HL+d)-CF

Subtracts the memory content at the address specified by the content of the HL register pair plus the object
code’s 8-bit data d that is added after being sign-extended and the carry flag content from the content of 8-bit

SUBB r,(HL+C)

register r and places the result in the register r.
1110 0111 : 00rr r0i0 CZCHS V]S [r ¢« r-(HL+C)-CF

Subtracts the memory content at the address specified by the content of the HL register pair plus the C
register enntent that 1s added after being sign-extended and the carry flag content from the content of 8 bit
register r and places the result in the registerr.

SUSB r,(+5P)

1110 0110 ; 00rr r010 lczchsv]s |sp « SP+1:ir « r-(sPY-CF

Subtracts the memory content at the address specified by the content of the stack pointer after being

incremented and the carry flag content from the content of 8-bit register r and places the result in the
rogister r.

SUBB r,(PC+A)

0100 1111 00rr r010 [czcusv]s fr « r-(PCrAY-CF

Subtracts the memory eontent at the address specified by the content of the pregram counter plus the
accumulator content that is added after being sign-extended and the carry flag content from the content of 8-
bit register r and places the result in the register r.

SUBB {x),n 1110 0000 : xxxx xxxx : 0110 0010 (C Z C H § Vls {x) « (x)-n-CF
nnnn_nnnn :
Subtracts the object code’s immediate data n and the carry flag content from the memory content at the
address (0000 to 00FFy) specified directly by x in the object code and places the result in the said address.
SUBB (ww),n 1110 0001 §wwww wwww VUV YVVY

CZCHSV|? {vw) « (vw)-n-Cf
0110 0010 : nnnn nnnn }

Subtracts the object code’s immediate data n and the carry flag content from the memory content at the
address (0000 to FFFFy) specified directly by vw in the object code and places the result in the said address.
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SuBB (DE),n 1110 0010 : 0110 0030 innnn nann [C Z CH S V|8 {DE} « (DE}-n-CF
Subtracts the object code’s immediate data n and the carry flag content from the memory content at the
address specified by the DE register pair and places the result in the said address.

SURB (ML),n 1110 0011 : 0110 0010 i nnnn nnnn |[C 2 CH S V] L (1) = (HL)-n-cF
Subtracts the object code’s immediate data n and the carry flag centent from the memory content at the
address specified by the HL register pair and places the result in the said address.

SUBB (IX),n 1110 0100 : 0110 0010 :nnnn nann JC Z CH S V[§ T{Ix} « (IX}-n-CF
Subtracts the ob&ect code’s immediate data n and the carry flag content frormn the memory content at the
address specified by the index register IX and places the result in the said address.

SUBB (IY),n 1110 0101 : 0110 0010 : nnnn nnnn [C Z C H S V] 6 [ (1¥) « (1Y}-n-CF
Subtracts the object code’s immediate data n and the carry flag content from the memory content at the
address specified by the index register I'Y and places the result in the said address.

SUBB (TX+d),n 1101 0100 : dddd dddd : 0110 oum{c ICHS V|7 (IX+d) ¢ (IX+d)-n-CF
nnnn_nnan . :
Subtracts the object code’s immediate data n and the earry flag content from the memory content at the
address specified by the content of the index register IX plus tﬁe object code’s B-bit data d that is added after
being sign-extended and places the result in the said address.

SURR (IY+d).n 1101 0101 ! dddd dddd : 0110 0010 [C Z C H § vrf |(IV-d) « (I¥+d)-n-CF
nnnn_nnnr : o
Subtraets the shjeet code’s immeadiate data n and the carry flag content from the memory content at the
address specified by the content of the index register IY J) us the object code’s 8-bit data d that is added after
being sign-extended and places the result in the said address,

SUBB (SP+d),n 1101 9110 gddﬁd ddddé 0110 0010|C ICHSV|? (SP+d) « (SP+d)-n-CF
nnnn nnnn : B
Subtracts the object code’s immediate data n and the carry ﬂa% content from the memory content at the
address specified by the content of the stack pointer plus Lhe object code’s 8-bit data d that is added after
being sign-extended and places the result in the said address.

SUBB (HL+d),n 1101 0111 : dddd dddd : 0110 0010 [C Z C H § V{7 (HL+d) « (HL+d)-n-CF
nnan _nAnnn B
Subtracts the object code’s immedijate data n and the carry flag content from the memory content at the
address specified by the content of the HL register pair plus the object code’s 8-bit data dy that is added after
being sign-extended and places the result in the said address.

SUBB (HL+C},n 1110 0111 0110 001G : nnnn nnnn ]C ZCHSV|[T [_(;Li-(:) + (HL+C)-n-CF
Subtracts the cbject code’s immediate date n and the carry flag content from the memory content at the
address specified by the content of the HL register pair plus the C register content that is added after being
sign-extended and places the result in the said address.

SUBB (+SP),n 1110 0110 : 0110 0010 : nonn nnnn J[C Z CHS V] 6 [P« SP+1:(SP) « SP-n-CF
Subtracts the object code’s immediate data n and the carry flag content from the memory content at the
agcdiress specified by the content of the stack pointer after being incremented and places the result in the said
address.

SUBB (PC+A),n {0100 11110110 0010 :pnnn nnon [C Z C H S V]7 [ (pcea)y « (PC+A)-n-CF
Subtracts the object code’s immediate data n and the carry flag content from the memory content at the
address specified by the content of the program counter J)Ius the accumulator content that is added after
being sign-extended and places the result in the gsaid address.

SUBB rr.(x) 1110 0000 | xxxx xxax i 10rr r010]C Z C U S V]6 Frr « rre(z)-CF
Subtracts consecutive 2-byte memory contents beginning with the address (0000 to 00FFyy) specified
directly by x in the object code and the carry flag content from the content of 16-bit register rr and places the
result in the register rr.

SUBD rr,{¥w) 1110 0001 | wwww wwww vevy vvvv |[C Z C U § Vl 7 rr v rr-{vw)-Cf
10cr roto ! i
Subtracts consecutive 2-byte memory contents beginning with the address (0000 to FFFFy) specified
directly by vw in the object code and the carry flag content from the cantent, of 18-bit register rr and places
the result in the register rr.

SUBE £r, (DE) 1110 0010 | 10rr r010 ! [czcusv]s [rr « rr-(DE}-CF
Subtracts consecutive 2-byte memory contents beginning with the address specified by the DE register pair
and the carry flag content from the content of 16-bit register rr and places the result in the register rr,

SUBB re, (HL) 1110 0011 : 10rr r01d ! lezcusv]s [er o rr-{HL)-CF _
Subtracts consecutive 2-byte memory contents beginning with the address specified by the HL register pair
and the carry flag content from the content of 16-bit register rr and places the result in the register rr.

SUBB rr, (IX) 1110 0190 10rr r010 lczcusv]s [rr e rr-(1X)-CF
Suhtracts eonsecutive 9-byie memory contents beginning with the address specified by the index register IX
and the carry flag content from the content of 16-bit register rr and places the result in the register rr,
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SUBB

re (1Y)

1110 0101 : 10rr r010 : CIiCcUsV]s rr + rr-(I¥}-CF

Subtracts consecutive 2-byte memory contents beginning with the address specified by the index register I'Y
and the carry flag content from the content of 16-bit register rr and places the result in the register rr.

SUBB

re, (TY+d)

1101 N100 | dddd_dddd  10rr r010 |C Z € U & V|7 frr« rr(Ixed} CF

Subtracts consecutive 2-byte memory contents beginning with the address specified by the content of the
index register IX plus the object code’s 8-bit data d that is added after being sign-exiended and the carry flag

SuBB

rr, (IY+d)

content from the content of 16-bit register rr and places the result in the register rr.
1101 0101 | dddd dddd : 10rr r010 |C ICUsS VI? El"r + rr=-{I¥+d}-CF

Subtracts consecutive 2-byte memory contents beginning with the address specified by the content of the

index refglster 1Y plus the object code’s 8-bit data d that is added after being sign-extended and the carry flag
content from the content of 16-bit register rr and places the result in the register rr.

SUBB

rr,(SP+d)

1101 0110 ; dddd dddd : 10rr r010 ]C 2Cus Vl? rr « re-{SP+d}-CF

Subtracts consecutive 2-byte memory contents beginning with the address specifiad hy the content of the
stack pointer plus the object code’s 8-bit data d that is added after being sign-extended and the carry flag
content from the content of 16-bit register rr and places the result in the register rr.

SUBB

rr, (HL+d)

1101 0111 dddd dddd : 10rr r010]C Z C U § V] 7 [ rr e rr-{HL*d}-CF

Subtracts consecutive 2-byte memory contents beginning with the address specified by the content of the
HTL register pair plus the object eode’s 8-bit data d that is added after being sign-extended and the carry flag

. SuBB

rr, (HL+C)

content fro_m the content of 16-bit register rr and places the result in the register rr.
1110 0111 © 10rr rOL0 czcusv]? rr e rr-(HL+C}-CF

Subtracts consecutive 2-béte memory contents beginninf with the address specified by the content of the
HL register pair plus the C register content that is added after being sign-extended and the carry flag
gontent from the content of 16-bit register rr and places the result in the register

SUBB

rr, (+SP)

1110 0110 © 10re r010 | TC LCYUS VIG SP « SP+l:rr « re-(SPY-CF

Subtracts consecutive 2-byte memory contents beginning with the address specified by the content of the
stack pointer after being incremented and the carry flag content from the content of 16-bit register rr and
places the result in the register rr.

SUBE

rr, (PC+A)

0100 1111 :10rr r010: [czcusv]s | rr e re-(PC+A}-CF

Subtracts consecutive 2-byte memory contents beginning with the address specified by the content of the
program counter plus the accumulator content that is added after being sign-extended and the carry flag
content from the content of 16-bit register rr and places the result in the regisler rr.

AND

A.n

0110 0100 ! nnan nnan : lz 7. - _ ]2 Jac ann

Logically ANDs the accumulator content bitwise (or bit-by-bit) with the object code's immediate data n and
places the result in the accumuiator.

AND

g.n

1:10 1ggg : 0110 0100 : nnnn nnnnIZz- - --la [g‘-g/\n

Logically ANDs the contont of 8-bit register g bilwise with the object code’s immediate data n and places the
result in the register g.

AND

gg.mn

1110 1ggg : 0110 1100 inonnoannn [Z2 - - - - (4 gg « ggAmn

MMM _ o :

Loglcally ANDs the content of 16-bit register gg bitwise with the object code’s immediate data mn and
places the result in the register gg.

o

r.g

1110 1ggg i 00rr r100 : ]ZZ----|2 |r"-rAg

Logically ANDs the content of 8-bit register r bitwise with that of 8-bit register g and places the result in the
register r,

AND

rr.gg

1110 1ggg i 10rr £100 lzz2 - T4 Lre e rragg

Logically ANDs the content of 16-bit register rr bitwise with that of 16-bit register gg and places the result
in the register rr.

AND

r.(x)

1110 0090 | xxxx xxxx :00rr r100]Z 7 - - - -] 4 [r ¢ rA(x)

Logically ANDs the content of 8-bit register r bitwise with the memory content at the address (0000 to
00FFy) specified directly by x in the object code and places the result in the register r.

AND

ro{vw)

1110 0091 | wwww wwww | Vvvy Vvvy ]Z 2 - - - 715 ir + A {vw)

Logically ANDs the content of 8-bit register r bitwise with the memory content at the address (0000 to
FFFFn) specified directly by vw in the object code and places the resuit in the register r.

AND

T (DE)

1110 0010 00rr r100 : [z - -Ta [ r e ra(DE}

Logically ANDs the content of 8-bit register r bitwise with the memory content at the address specified by
the DE register pair and places the result in the register r.

AND

r,(HL})

1110 0011 : 00rr 100 . 27 ----]3 [r e ragin

Logically ANDs the content of 8-bit register r bitwise with the memory content at the address specified by
the HL register pair and places the result in the register r.

INST-37




TOSHIBA UNDER DEVELOPMENT TLCS-870/C
. FLAG
MNEMONIC OBJECT CODE (Binary) JICHSV CYCLE FUNCTION
AND r, (EX) 1110 6100 : 00rr r100 : 121 ----|3 r e rACLK)
Logically ANDs the content of 8-bit register r bitwise with the memory content at the address specified by
the index register 1X and places the result in the registerr.
AND r, (1Y} 1110 0101 : 06rr 100 ¢ [zz - -Ta [r - ragIv)

Logically ANDs the content of 8-bit register r bitwise with the memory content at the address specified by
the index register 1Y and places the result in the register r.

ANU T, (1A+0)

11U1 U1UY : dddd ddgd : UUrr rioo |2 Z - - - - |5 [r s rA{I%+d)

Logically ANDs the content of 8-bit register r bitwise with the memory content at the address specified b
the content of the index register 1X plus the object code’s 8-bit data d that is added after being sign-extended
and places the result in the registerr.

AND r,{IY+d)

1101 0101} dddd dddd © 00rr rl00]Z Z - - - -] & [r + ra(zy+d)

Logically ANDs the content of 8-hit regiater r bitwise with the memory content at the address specified by
the content of the index register I'Y plus the object code’s 8-bit data d that is added after being sign-extended
and places the result in the registerr.

AND r,(SP+d)

1101 0110} dddd dddd : 00r¢ ripg [z Z - - - - |5 | r ¢ ra(SP+d)

Logically ANDs the content of 8-bit register r bitwise with the memory content at the address specified by
the content of the stack pointer plus the object code's 8-bit data d that is added after being sign-extended and
places the result in the register r.

AND 1, {HL+d)

1101 0111 dddd dddd : 00rr 190 ll --- -;5 ]r +_rA(HL+d)

Logieally ANDs the content of 8-bit register r bitwise with the memory content at the address specified by
the content of the HL register pair plus the object code's 8-bit data d that is added after being sign-extended
and places the result in the registerr,

AND 1, {HL+C)

1116 0111 00rr 100 ; lzz----Is [r « A (HL+C)

Logically ANDs the content of 8-bit register r bitwise with the memory content at the address specified b
the content of the HL register pair plus the C register content that is added after being sign-extended anc{
places the result in the register r

AND r,(+SP)

1110 0110 : 00rr r100 : [1z2----]a 1SP « SPel:r « rA(SP)

Logically ANDs the content of 8-bit register r bitwise with the memory content at the address specified by
the content of the stack pointer after being incremented and places the result in the register r.

AND r, (PC+A)

0100 1111:00rr FLGO - [cz----]s [r« ra(PC+A)

Logically ANDs the content of 8-bit register r bitwise with the memory content at the address specified by
the content of the program counter plus the accumulator content that is added after being sign-extended and
places the result in the register r.

AND (x),n

1110 Dﬂﬂﬂfxxxx XKAX 5'0110 0100]2 2 -- - -[6 l{x) « (x)An
nnnn_nnnn : :

Logically ANDs the memory content at the address (0000 to 00FFy) specified directly by x in the object code
bitwise with the object code’s immediate data n and places the result in the said address.

AND (vw).n

1110 2001 WWWW  WWINW VWUV YUyY

11 --]7 () « (vw)An
0110 0100 : nnnn_nnnn !

Logically ANDs the memory content at the address (0000 to FFFFy) specified directly t:{y vw in the object
(:0(531 bhitwise with the object code’s immediate data n and places the result in the said address.

AND (DE),n

1110 0010 : 0110 0190 : nnnn rnnnJZ 2 - - - =15 [{DE} + {DE}AR

Logically ANDs the memory content at the address specified by the DE register pair bitwise with the object
code’s immediate data n and places the result in the said address.

AND (HL),n

1110 0011 0110 0100 innnn nnnn[2 Z - - - =15 [{HL) « (HL)AR

Logically ANDs the memory content at, the address specified by the HL register pair bitwise with the object
code’s immediate data n and places the result in the said address.

AND (IX),n

1110 0100 : 0110 0100 : nnnn nnnnlz I~ - - —|5 I(IX) + {IX)An

Logically ANDs the memorg content. at the address specified hy the index register IX bitwise with the object
co£’s immediate data n and places the result in the said address,

AND (IY),r

1110 0101 : 0110 0100 : nnnn nnnnIZ I--- -]5 [(IY) + (IY)An

Lodgically ANDs the mermory content at the address specified by the index register 1Y bitwise with the ohject
code's immediate data n and places the result in the said address.

AND (IX+d),.n

1101 o100 dddd dddd '50110 01002 Z - - - -7 {IX+d) « (IX+d)An
annn_nnnn ¢ H

Logically ANDs the memory content at the address specified by the content of the index register IX plus the
object code’s 8-bit data d that is added alier being sign-exlended bitwlse with the object code's immediate
data n and places the result in the said address.
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AND

(I¥+d),n

1101 0101 | dddd dddd 6110 0100(Z 2 - - - -{7 (IY+d) « (IY+d)An
nnnn_nnnn : ;

Logically ANDs the memory content at the address specified by the content of the index rf‘zigister IY plus the
ohject code’s 8-bit data d that is added after being sign-extended bitwise with the object code’s immediate
data n and places the result in the said address

AND

(SP+d},n

110t 0110 : dddd ddad : 0410 0100 |[Z Z - - - - |7 (SP+d) « (SP+d)An
nnnn_nann ;

Logically ANDs the memory content at the addrass specified by the content of the stack pointer plus the
object code’s 8-bit data d that is added after being sign-extended bitwise with the object code's immediate

AND

(HL+d) ,n

data n and places the result in the said address.
1101 0111 ;dddd dddd : 0110 0100 ¢{Z 2 - - - -|7 {HL+d} « (HL+d)An
nnnn_nnpnn : :

Logieally ANDs the memory content at the address specified by the content of the HL register pair plus the
object code’s B-bit data d that is added after being sign-extended bitwise with the object code’s immediate
data n and places the result in the said address.

AND

{(KL+C),n

110 0111} 0110 0100 : nnan nnnn 2 2 - « - =] 7 | (HL+C} « (HL+C)An

Logically ANDs the memory content at the address specified by the content, of the HL register pair plus the
C register content that is added after being sign-extended bitwise with the object code’s immediate datan
and places the result in the said address.

. AND

(+SP}.n

1110 0110 : 0110 0100 : nnnn nnnn |[Z Z - - - -lB FSF « SP+1:{SP) « (SPYAN

Logically ANDs the memory content at the address specified by the content of the stack pointer after being
ineremented bitwise with the object code’s immediate data n and places the result in the said address.

AND

(PC+A), n

0100 1111 : 0110 0100 i pnnn nnnp |Z 2 - - - - |7 T(rcray « (PcrA}AA

Logcally ANLS the memory content at the address specitied by the content of the program counter plus the
accumulator content that is added after being sign-extended hitwise with the object code’s immediate data n
and places the result in the said address,

re )

13110 0600 © xxxx xxxx : 10rF r106]Z Z - - - -fﬁ Lrr « rrAf{x)

Logically ANDs the content of 16-bit rffgister rr bitwise with consecutive 2-byte memory contents beginning
with the address (0000 to 00FFy) specified directly by x in the object code and places the resultin the
register rr.

AND

Fr,{ww)

1110 0001 : wwww wwww : vvvy vwwy |22 - - - - |7 re o+ e A (vw)

10rr 100

Logically ANDs the content of 16-bit rt}ajgister rr bitwise with consecutive 2-byte memory contents beginning
with the address (0000 to FFFFy) specified directly by vw in the object code and places the result in the
register rr.

AND

rr, (DE)

1110 0010 i 16re r100 lzz----Ts [re e rraqoE)

Logically ANDs the content of 16 bit register rr bitwise with consecutive 2-byle meinory contents beginning
with the address specified by the DE register pair and places the result in the register rr.

AND

rr, (HL)

1110 0011 t0rr rigo : [z2----Ts Lrr + rraghy

Logically ANDs the content of 16-bit register rr bitwise with consecutive 2-byte memory contents beginning
with the address specified by the HL register pair und places the result in the register rr.

AND

re, {IX}

1110 0100 | 10rr ri00 : [z 2----Ts frr = reA (X}

Logically ANDs the content of 16-bit register rr bitwise with consecutive 2-byte memory contents beginning
with the address specified by the index register [X and places the result in the register rr.,

rr,(IY)

1110 6101 10rr r100: lzz----15 [rr « rra(1v)

Logically ANDs the content of 16-bit register rr bitwise with consecutive 2-byte memory contents beginning
with the address specified by the index register I'Y and places the result in the register rr.

rr, (IX+d)

1101 0100 : dddd dddd : 10rr 100 [Z 2 - - < - |7 [rr c ren(Ixtd)

Logically ANDs the content of 16-bit register rr bitwise with consecutive 2-byte memory contents beginning
with the address specified by the content of the index register IX plus the object code's 8-bit data d that is
added after being sign-extended and placeg the result in the register rr.

AND

e {(IY4d)

1101 0161 : dddd dddd i 10rr 100 |2 2 = - - - 7 [ir « reaqrvedy

Logically ANDs the content of 16-bit register rr bitwise with consecutive 2-byte memory contents beginning
with the address specified by the content of the index register I'Y plus the object code’s 8-bit data d that is
added aftel: being sign-extended and places the result in the register rr.

AND

rr.(SP+d)

1101 0110 : dddd dddd  10rr 100]Z 2 - - - -] 7 [rr « oA (sPed)

Logically ANDs the content of 16-bit register rr bilwise with consecutive 2-byte memory contents beginning
with the address specified by the content of the stack pointer plus the object code’s 8-bit data d that is added

AND

rPRL(HL+d)

after being sign-extended and places the result in the register rr.
| 1101 0131 % d¢dd dode i 10rr r20012 2 - - - 17 Tre « conenied)

Logically ANDs the content of 16-bit register rr bitwise with consecutive 2-byte memory contents beginning
with the address specified by the content of the HI, register pair plus the object code’s B-bit data d that is
added after being sign-extended and places the result in the register rr.
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AND rr, (HL+C) 1110 0111 : 10rr r100 § 2Z----17 re « rrA(HLHC)

Logically ANDs the content of 16-bit register rr bitwise with consecutive 2-byte memory contents beginning
with the address specified by the content of the HL register pair plus the C register content that is added
after being sign-extended and places the result in the register rr.

AND rr,{+3P)

1116 0110 ; 10rr r100 izz----le6 [sP « SPii:rr ¢ rra(sm)

Logically ANDs the content of 16-bit register rr bitwise with consecutive 2-byte memary contents beginning
with the address specified by the content of the stack pointer after being incremented and places the result
in the register rr.

AND rr,(PC+A)

0100 1111 : 10rr r100: lzz----]7 [rr e rra(poeny

Logically ANDe the content of 16-bit register rr bitwise with coussculive 2-byte memory contentg beginning
with the address specified by the content of the program counter plus the accumulator content that is added
after being sign-extended and places the result in the register rr.

OR A,n £110 0110 : nnnn_nnnn . lzz----]2 [a « Avo
Logically ORs the accumulator content bitwise (or bit-by-bit) with the object code’s immediate data n and
places Lhe result in the accumulator.

OR g,n 1110 1ggg i 0110 0L10:onnn nnan [2 Z - - - -3 1g « gvn

Logically ORs the content of 8-bit register g bitwise with the object code’s immediate data n and places the
result in the register g.

@ |-

gg,mn

1110 1ggg : 0110 1110 i nnna nnnn
mmmm_mmmm | :

zz—--*|4 |ggo—ggvmn

Legically ORs the content of 16-bit register gg bitwise with the object code’s immediate data mn and places
the result in the register gg.

OR r,g 1110 iggg : 00rr rl1D: lz27----T: [« rvg
Logically ORs the cantent of 8-bit register r bitwise with that of 8-bit register g and places the result in the
registerr,

OR rr.gg 1110 1ggg: 10rr r110: l27 - --]a [rr « rrvog
Logically ORs the content of 16-bit register rr bitwise with that of 16-bit register gg and places the result in
the register rr.

OR ry{x}) 1110 0000 { xxxx xxkx :00rr r1lu |z £ - - - - |4 Tr« rvix)
Logically ORs the content of 8-bit register r bitwise with the memory content at the address (0000 to 00FFyy)
specified directly by x in the object code and places the result in the registerr.

OR r,(vw) 1110 0001 7 wwww wwwwivvvv vywy 12 7 - - - -|5 r o+ PV (vw)
gorr riiy ;
Logically ORs the content of 8-bit register r bitwise with the memory content at the address (0000 to
FFFFy) specified directly by vw in the object code and places the result in the registerr.

OR r,(OE) 1110 0010 : 60rr_r110 : lzz---"Ts [r < rvpE)
Legically ORs the content of 8-bit re?-ister r bitwise with the memory content at the address specified by the
DE register pair and places the result in the register r.

. OR r.(HL) 1110_0011: 00rr 110 : lzz----]a |r « rv(y

Ingically ORs the content of 8-bit register r bitwisc with the memory content at the address specified by the
HLregister pair and places the result in the register r.

OR r,(1X) 1110 0100 : 00rr r110 ! lzz----]s [r = rvx
Logicatly ORs the content of 8-hit register r bitwise with the memory content at the address specified by the
index register IX and places the resull in the register .

UH P, (LY} 1110 9101 :00rr rilQ : |2z ---"-T3 [re rv(IY)
Logically ORs the content of 8-hit register r bitwise with the memory content at the address specified by the
index register IY and places the resuit in the register r.

OR r,{IX+d) 1101 0100 ° dodd dddd : GOrr r110]2 7 - - - -] 5 [~ rvinaed)
Logically ORs the content of 8-bit register r bitwise with the memory content at the address specified by the
content of the index register IX plus the object code’s 8-bit data d that is added after being sign-extended and
places the result in the registerr. o

OR r,(IY+d) 1101 0101 : dddd dddd : 00rr r110]Z 2 - - - - |5 [r e rviTved)
Logically ORs the content of 8-bit register r bitwise with the memory content at the address specified by the
content of the index register I'Y plus the abject code’s 8-bit data d that is added after being sign-extended and
places the result in the register r,

DR r.(SP+d) 1101 0110 dddd dddd ; 00er wito |2 2 - - I [+« cviapray

Logically ORs the content of 8-bit register r bitwise with the memory content at the address speeified by the
content of the stack pointer plus the ohject code’s 8-bit data d that is added after being sign-extended and
places the result in the register r.
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OR r, (HL+d} 1101 0111 ‘ dddd dddd : 00rr r110 |2 Z - - - -135 r +« rv(HL+d}
Logically ORs the content of B-bit register r bitwise with the memory content at the address specified by the
content of the HL register pair plus the object code’s 8-bit data d that is added after being sign-extended and
places the result in the register r.
OR . (HL+C) 1110 0111 7 00re p110 ¢ [z 2--"Ts [ r « rv{nLiCY
Logically ORs the content of B-bit register r bitwise with the memory content at the address specified by the
content, of the HL register pair plus the C register content that is added after being sign-extended and places
the result in the registerr.
OR r,(+SF) 1110 0110 00rr ~110 | f12----]a [SP « SP+i:r « rv (SR}
Logically CRs the content of 8-bit register r bitwise with the memory content at the address specified by the
content of the stack pointer after being incremented and places the result in the register r.
OR r,(PC+A) 0100 111} : 00rr r110 [z2----Ts [t < rv(pcea)
Legically ORs the content of 8-bit register r bitwise with the memory content at the address specified by the
content of the program counter plus the accumulator content that is added after being sign-extended and
places the result in the register r,
OR (x}.,n 1110 0000 @ xxxx xxxx : 0110 0110 |Z Z - - - - |6 (x) + {(x)vn
nnan_nnnn | :
Logically ORs the memory content at the addrass (0000 to 00FFy) specified directly by x in the object code
bitwise with the object code's immediate data n and places the result in the said address.
OR (wvw),n 1110 0001 : wwww wwww : vwww vwww |2 2 - - - - |7 {vw) « (vw}vn
0110 0110 : nnnn nnan |
Logically ORz the memory content at the address (0000 to FFIFy) specified direclly by vw in the object code
bitwise with the object code’s immediate data n and places the result in the said address.
OR {DEY,n 1130 DOL0 S 0110 0110 :nnop nann |2 Z - - - - § [ (DEY + (DE}va
Logically ORs the memory content at the address specified by the DE register pair bitwise with the object
code’s immediate data n and places the result in the said address.
OR (HL},n 1110 0011 0110 0110 : nnnn nmon |Z Z - - - - 18 L(H) « (O vn
Logically ORs the memory content at the address specified by the HL register pair bitwise with the object
code’s immediate data n and places the result in the said address.
OR (1X),n 1110 0100 9110 0110 : nnnn annn |2 Z - - - -] & LX) « (1xjvn
Logieally ORs the memory content at the address specified by the index register IX bitwise with the object
code’s immediate data n and places the result in the said address.
OR {IY),n 1110 01010110 0110 innnn pnen |2 2 - - - -6 [{1v) « ryvn
Logically ORs the memory content at the address specified by the index register I'Y bitwise with the object,
code’s immediate data n and places the result in the said address.
OR {IX+d},n 1101 0100 ; dddd dddd | 0110 ouolz rL----|7 |(Ix+u) + (IX+d}Vn
nnnn nnnn :
Logically ORs the memory content at the address specified by the content of the index register IX plus the
object code’s 8-bit data d that is added after being sign-extended bitwise with the object code’s immediate
data n and places the result in the said address
OR (I¥+d),n 1101 0101  dada agdd ; 011V u110|£ L----17 [(I‘Hd) « {IY+d)Vn
nnpn_annn :
Logically ORs the memory content at the address specified by the content of the index register I'Y plus the
object code’s 8-bit data d that is added after being sign-extended bitwise with the ohject code’s immediate
data n and places the result in the said address
OR (SP+d),n 1101 0110 | dddd dddd : 0110 0110’1 I----]7 |(5P+d) * (SP+d)vn
nnnn_nnrnn : :
Lodgically ORs the memory content at the address specified by the content of the stack pointer plus the object
code’s 8-bit data d that is added after being sign-extended bitwise with the object code’s immediate data n
and places the result in the said address.
OR (HL+d)}.n 1101 0111 ; dddd dddd : 9120 01102 Z - - - - {7 (HL+d) « (Hi+d}vn
ANnn nnan :
Logically ORs the memor[v1 content at the address specified by the content of the HL register pair plus the
object code’s 8-bit data d that is added after being sign-extended hitwise with the object code’s immediate
— ) data n and places the result in the said address.
OR {HL+C),n 1110 0111 ; 0110 0110 nonn nnan (2 2 - - - - |7 f(HLAC) « (HL¥C) v n
Logically ORs the memory content at the address specified by the content of the HL register pair plus the C
register content that is added after being sign extended bitwise with the object code’s immediate gata n and
places the result in the said address.
OR {+ER),n 1110 0110} 0146 0110 :unnn nonnfz Z «~ - - -] & |SP « SP+1:{5P) « (SP)Vn
Logically ORs the memory content at the address specified by the content of the stack pointer after being
incremented bitwise with the object code’s immediate data n and places the result in the said address.
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OR (PC+A}.n 0100 1111 :0110 G110 annn oonn |2 2 - - - - |7 [PC+A} « (PCHA}V D
Logically ORs the memory content at the address specified by the content of the program counter plus the
accumulator content that is added after being sign-extended bitwise with the object code’s immediate data n
and places the result in the said address.

OR rr,(x) 1110 0000 ! sxxx xaxxl i0rr ri10]Z 2 - - - -] g [« veviny
Logically ORs the content of 16-bit register rr bitwise with consecutive 2-byte memory contents beginning
with Lthe address (0000 to DOFFy) specified directly by x in the object code and places the result in: the
register rr.

OR rr,(vw) 1110 0001 | wwww wwww | vyvy vvvu!l I--- —I? rro= PV {(vw)
10110 r110 : :
Logically ORs the content of 16-bit register rr bitwise with consecutive 2-byte mermory contents beginning
with the address (0000 to FFFFy) specified directly by vw in the object code and places the result in the
register rr.

OR rr,(DE) 1110 0010 : 10rr 110 lzz----Ts [rr « rev(DE)
Logically ORs the content of 16-bit register rr bitwise with consecutive 2-byfe memory contents beginning
with the address specified by the DE register pair and places the result in tﬁe register rr,

OR rr,{HL} 1110 0011 : 10rr r110 l1z2---"-Ts Ter « reviny
Logically ORs the content of 16-bit register rr bitwise with consecutive 2-byte memory contents beginning
with the address specified by the HL register pair and places the result in the register rr,

OR rr,(IX) 1110 0100 : 10rr rit0 | [z2----Ts ire « reviIx
Logically ORs the content of 16-bit register rr bitwise with consecutive 2-byte memory contents beginning
with the address specified by the indcx register IX and places the result in the register rr.

OR rr.{IY) 1110 0101 10rr r110 lzz---"Ts [re « coviavy
Logically ORs the content of 16-bit register rr bitwise with consecutive 2-byte memory contents beginning
with the address specified by the index register I'Y and places the result in the register rr.

OR rr,(IA+0) 1101 U100 dddd dddd : 10er ri10[7 7 - - - -]7 [re « rrv (IX+d)
Logically ORs the content of 16-bit register rr bitwise with consecutive 2-byte memory contents beginning
with the address specified by the content of the index register IX plus the object code’s 8-bit data d that is
added after being sign-extended and places the result in the register rr.

OR re,{IY+d) 1101 0101 : dd¢d dddd : 10rr ri10]Z Z - - - -7 [rr « rrvinyed)
Logically ORs the content of 16-bit register rr bitwise with consecutive 2-byte memory contents be inning
with the address specified by the content of the index register IV plus the object code’s 8-bit data d that is
added after being sign-extended and places the result in the register rr.

OR rr,(SP+d) 1101 0110 : dddd dddd : {0rr #1102 2 - - - -1 7 [rr e rrv(spd)
Logically ORs the content of 16 bit register rr bitwise with ¢onsecutive 2-byle memyry contents beginning
with the address specified by the content of the stack pointer plus the object code’s 8-bit data d that is added
after being sign-extended and places the result in the register rr.

OR rr,(HL+d) 1101 0111} dddd dddd : 1orr r110]2 2 - - - -] 7 Irr « rrv(dL+d)
Logically ORs the content of 16-bit register rr bitwise with consecutive 2-byte memory contents beginning
with the address specified by the content of the HL register pair plus the object code’s 8-bit data d that is
added after being sign-extended and places the resultin the register rr.

OR rr, (HLSC) 1110 0111 10re r110 : lzz---"T7 [rr e revhiegy
Logically ORs the content of 16-bit register rr bitwise with consecutive 2 -bytc memory contents beginning
with the address specified by the content of the HL register pair plus the C register content that is added
after being sign-extended and places the result in the register rr,

OR rr, (+SP} 1110 0110 : 10FF ri10: [:z - -—-1s [SP « SP+1:rr « rrv(sP)
Logically ORs the content of 16-bit register rr bitwise with consecutive 2-byte memory contents beginning
with the address specified by the content of the stack pointer after being incremented and places the result
in the register rr.

OR rr,{PC+A) 0100 1111 : 10rr r11Q: ]Z i--- -]7 lrr « rrVv (PC+A)
Logically ORs the content of 16-bit register rr bitwise with consecutive 2-byte memory contents beginning
with the address specified by the content of the program counter plus the accumulator content that is added
after being sign-extended and places the result in the register rr.

XOR A.n 0150 0101 npan nnnn © 22 ---_]2 A Avn
Logically XORs the accumulator content bitwise (or bit-by-bit) with the object code’s immediate data n and
places the result in the accumulator, If n = FFH, this insfruetion takes the 1's complement of the data
{inverts the data}.
Example: If the instruction XOR A OFFY; is executed when A = 69y, then A =96 and ZF =0.

X0R g,n 1110 1ggg i 0110 0101 nnnn npan |2 Z - - - -] 3 [g + ganv
Logically XORs the content of 8-bit register g bitwise with the object code’s immediate data n and places the
result in the register g. If n=FFy, this instruction takes the 1's complement of the data (inverts the data).

XOR gg.mn 1110 1ggg§0110 1101 :nnnn annn {2 2 - - - -|4 [gg + go¥- mn
mmmm_mmmm - :
Log'lcallfr XORs the content of 16-bit register gg bitwise with the ohject code’s immediate date mn and places
Eﬂe gesu}t inthe register gg. If mn=FFFFy, this instruction takes the 1's complement of the data (inverts

e data).
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X0R r.g

1110 lygq 0Grr r101: lzz----1]2 lr« rovg

Logically XORs the content of 8-bit register r bitwise with that of 8-bit register g and places the result in the
registerr.

¥OR rr.gg

1110 1ggg i 16rr rl01: Il z- - - -14 Aglrr 'l % gg

Logically XORs the cantent of 16-bit register rr bitwise with that of 16-bit register gg and piaces the result
in the register rr.

XGR r,(x}

1110 BOOD © xxxx xxxx  00rF riDL)Z Z - - - -] 4 I e rw i)

Logically XOKs the content of 8-bit register r bitwise with the memory content at the address (0000 to
OO%FH) specified directly by x in the object code and places the result in the register r.

XOR r,{vw)

1110 0001 & wwww w\vwrfrvvvv vvvaZ z--- T{S r e ra- (vw)
0Gre r101: :

Logically XORs the content of 8-bit register r bitwise with the memor]y content at the address (0000 to
FFFFy) specified directly by vw in the object code and places the result in the registerr,

XOR £,{DE}

1110 0010 00rr ribi l:z----Ts [« ro(0E)

Logically XORs tho contont of 8 bit register r bitwisc with the memory content ul the address specified by
the DE register pair and places the result in the register r,

XOR r, (HL)

1110 D011 : 00rr r101; Jiz---"-]s Ir « ra (L)

Logically XORs the content of 8-bit register r bitwise with the memery content at the address specified by
the HL register pair and places the resuli in the register .

XOR r, (1)

1110 0100 ; 0Grr riol | 17----]3 [r+ r(1x)

Logically XORs the content of 8-bit register r bitwise with the memaory content at. the address specified by
the index register IX and places the result in the register r.

XOR r (IV)

L XOR r, (1X+d)

1110 0101 00rp r101 ¢ Jrz---"T3 Tr c s (I7)

Logically XORs the content of 8-bit register r bitwise with the memory content at the address specified by
the index register I'Y and places the result in the registerr.

1101 0100 ddda dddd : 00rr r101]2 Z - - - - |5 [r « r+ (1x+d)

Logically XOBs the content of 8-bit register r bitwise with the memori)_: content at the address specified by
the content of the index register IX plus the object code’s 8-bit data d that is added after being sign-extended
and places the result in the register r,

XOR r, (I¥1d)

1101 0101 © dddd dddd : 00s¢ r101|Z Z - - - -] & Tr et (I¥+d)

Logically XORs the content of 8-bit register r bitwise with the memori eontent at the address specified by
the content of the index register I'Y plus the abject code’s 8-bit data & that is added after being sign-extended
and places the result in the register r.

XOR r, (§P+d)

1101 0110 | dddd ddgd : 00rr ri01[Z Z - - - - 16 [r + c3 (5P+d)

Logically XORs the content of B-bit register r bitwise with the memory content at the address specified by
the content of the stack pointer plus the object code’s 8-bit data d that is added after being sign-extended and
places the result in the register r.

. XOR r, (HL+d)

1101 0111 ° dddd dddd i 00rr rd01]2 7 - - - -[5 v e ro (HL+a)

Logically XORs the content of 8-bit register 1 bitwise with the memory content at the address specified by
the content of the HL register pair plus the object code’s 8-bit data d that is added after being sign-extended
and places the result in the register r.

XOR r, (HL+C}

1110 0111 i 00rr ri0l [z22----Ts [r < ra (HL+C)

Logically XORs the content of 8-bit register r bitwise with the memory content af the address apecified by
the content of the HL register pair plus the C register content that is added after being sign-extended and
places the result in the register r.

XOR r,{+SP}

1110 0110 p0rr ripy ! [17---"Ta [SP « SPat:r « rat (SP)

Logically XORs the content of 8-bit register r bitwise with the memory content at the address specified by
the content of the stack pointer after heing incremented and places the result in the register r.

X0R r,(PC+A}

0100 1111 . 00rr ri01. 22 ----]6  [re rw (PCeA)

Logically XORs the content of 8-bit register r bitwise with the memory content at the address specified hy
the content of the program counter plus the accumulator content that is added after being sign-extended and
places tha racult in the registor r.

XOR (x),n

1110 0000 : xxxx xxxx ;0110 01612 Z - - - - |8 {(x) ¢ (x)%n
nann nnnn - :

Logically XORs the memory content at the address (G000 to O0FFy) specified directly by x in the object code
bitwise with the object code's immediate data n and places the result in the said address.
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MNEMONIC OBJECT CODE (Binary) ; IFIEAHGS ,| cveLe FUNCTION
XOR (ww),n 1110 0001 : wwww wwww © vwvy vyvy |2 Z - - - =17 {vw} + (vw)¥n
0110 9101 : nnnn nnnn

Logically XORs the memory content at the address (0000 to FFFFy) specified directly bg vw in the object
cot?e} bitwige with the object code’s immediate data n and places the result in the said address.

E—

XOR (DE),n 1110 0010 0110 0101 nonn nnan [Z 2 - - - |5 [(DE) « (DE}%n

Logically XORs the memory content at the address specified by the DE register pair bitwise with the object
code’s immediate data n and places the result in the said address.

XOR (ML).n 1116 0811 : 0110 0101 i nonn nann [2 7 - - - - |5 [(HL} « (ML} n

Logically XORs the memory content at the address specified by the HL register pair bitwise with the object
code’s immediate data n and places the result in the said address.

XOR (1%),n 1110 0100 | D110 0101 nnnp pann 2 2 - - - )8 141Xy = (1xj%a o
Logically XORs the memory content at the address specified by the index register IX hitwise with the object
code’s immediate data n and places the result in the said address.

XOR {IY},n 1110 0101 : 0110 0101 i nnnn nnnn]Z Z--- -L& {IY) « {IY)¥n

Logically XORs the memaory content at the address specified by the index register IV bitwisc with the object

. code’s immediate data n and places the result in the said address.

XOR {IX+d},n 1101 (100 : dddd dged : 0110 0101 (2 2 - - - - |7 (IX+d) + (IX+d} ¥ n
annn_nonn : :

Lagically XORs the memory content ab the address specified Ly the content of the index register IX plus the
objeet code’s 8-bit data d that is added after being sign-extended bitwise with the object code’s immediate
data n and places the result in the said address.

XOR (IY+d),n 1101 0191 | dddd dddd | 0310 010112 Z - - - - 17 (T¥+d) « (IY+d)% n
nnnn_nnnn : :

Logically XORs the memory content at the address specified by the content of the index register 1Y plus the
object code’s 8-bit data d that is added after being sign-extended bitwise with the object code’s Linmediate
data n and places the result in the said address.

XOR (SP+d),n 1101 0110 dddd ddddiOllU oieL |22 - - - -|7 {SP+d} + (SP+d) ¥ n
nnnn nann :

Logically XUKs the memory content at the address specified by the content of the stack pointer plus the
object code’s 8-hit data d thatis added after being sign-extended bitwise with the object code's immediate
data n and places the result in the said address.

A0R (HL+d},n 1101 0111} dddd dddd_f[?ll[) DlUllI --- —l'.'
nnon annn :

J {HLed) « (HL+d)* n

Logically XORs the memory content at the address épecii‘ied by the content of the HL register pair plus the
object code’s 8-hit data d that is added after being sign-extended bitwise with the object code'’s immediate
data n and places the result in the said addregs.

XOR {HL+C),n 1110 01110110 0101 nnan anandz 7 - - - -7 [ (HL+C}) « (HL+C) % n

Logieally XORs the memory content at the address specified by the content of Ve HL register pair plus the
C register content that is added after being sign-extended bitwise with the ohject code’s immediate data n
and places the result in the said address.

. KOR (+5P),n 1110 0110350110 6161 : anan nann fZ Z- -~ -16 ISP + SP+1:(8P) + (5P} n

Logically XORs the memory content at the address specified by the content of the stack pointer after being
incremented bitwise with the object code’s immediate data n and places the result in the said address.

XOR {PC+A}.n 0100 11110110 0101 nanp annn J2 Z - - - -] 7 [(Pcea) « (Pcoa) e n

Logically XORs the memory content at the address specified by the content of the program counter plus the
accumulator content that is added after being sign-extended bitwise with the object code’s immediate data n
and places the result in the said address.

XOR rr, (%) 1110 0000} xxxx_xxxx ; 10rr r101]7 7 - - - -] & TF - rr (£}

Logically XORs the content, of 16-bit register rr bitwise with consecutive 2-byte memory contents beginning
with the address (6000 to D0FFy) specified directly by x in the object code and places the result in the
register rr.

XOR rr,{vw) 1110 0001 E-wwww wu;;nfvvvv vevw {7 - - - - |7 Fro+ PR (vw)
10rr riQt :

Logically XORs the content of 16-bit re?‘ster rr bitwise with consecutive 2-byte memory contents be inning
with the address (0000 to FFFFy) specified directly by vw in the object code and places the result in t%\e
register rr.

XOR rr, (DE) 1116 0010 107r 101 ltz----Is [er e rea (DE)

Logieally XORs the content of 16-bit register rr bitwise with consecutive 2-byte memory contents beginning
with the address specified by the DE register pair and places the result in the register rr.

XOR rr,{HL) 1110 0011: 10rr riol | lee----Ts [rr e rrae (HL)

Logically XORs the content of 16-bit register rr bitwise with consecutive 2-byte memory contents beginning
with the address specified by the HL register pair and places the result in the register rr.
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XOR rr, {IX) 1110 0100 : 40rr ri01 : 11----|5§ rr e rrAs {1X)
Logically XORs the content of 16-bit register rr bitwise with consecutive 2-byte memory contents beginning
with the address specified by the index register IX and places the result in the register rr.
XOR rr. (1Y) 1110 0101 : 10fr ri01: {r7_-_-.Js Lrr = rese (1v)
Logically XORs the content of 16-bit register rr bitwise with consecutive 2-byte memory contents beginning
with the address specified by the index register IY and places the result in the register rr.
XOR rr, (1X+d) 1101 0100 } dddd dddd ; 10rr r101]z Z - - - -] 7 [rr e res (1x+q)
Logically XORs the content of 16-bit register rr bitwise with consecutive 2-byte memory contents beginning
with the address specified by the content of the index register IX plug the object code’s 8-bit data d that is
added after being sign-extended and places the result in the register rr.
XOR rr, (IY+d) 1101 0101 : dddd_dddd : 10rr r191]2 2 - - - - |7 Lrr « rrw (1v4d)
Logically XORs the content of 16-bit register rr bitwise with consecutive 2-byte memary eontents beginning
with the address specified by the content of the index register IV plus the object code’s 8 bit data d that is
added after being sign-extended and places the result in the register rr.
XOR rr {SP+d) 1101 0110 : dddd dddd : 10rr F101}2 2 - - - - |7 [ re « rrse (sPd)
Logically XORs the content of 16-bit register rr bitwise with consecutive 2-byte memory contents beginning
with the address specified by the eontent of the stack pointer plus the object code’s 8 bit data d that is added
after being sign-extended and places the result in the register rr.
. XOR rr,(HL+d) | 1101 0111 dddd dddd i 10rr r108[2 2 - - - - |7 [rr « rras (HL+d)
Logically XORs the content of 16-bit register rr hitwise with consecutive 2-byte memory contents beginning
with the address specified by the content of the HL register pair plus the object code’s 8-bit data d that is
added after being sign cxtended and places the result in the register ir.
XOR rr, (HL+C) 1110 0111} 10rr r101: [zz----T~r Per « rew (niegy
Logically XORs the content of 16-bit register rr bitwise with consecutive 2-byte memory contents beginning
with the address specified by the content of the HL register pair plus the C register content that is added
after being sign-extended and ptaces the result in the register rr.
KUR rr, (+5P} 1110 0110 : 10rr ri01 ; [z 7-7-""Ts [SP « SP+iirr ¢ rra (5P)
Logically XORs the content of 16-bit register rr bitwise with consecutive 2-byte memory contents beginning
with the address specified by the content of the stack pointer after being incremented and places the result
in the register rr.
XOR rr,{PC+A) 0100 1111 10rr r107: lzz - T3 lrr « era (peany
Logieally XORs the content of 16-bit register rr bitwise with consecutive 2-byte memory contents beginnin
with the address specified by the content of the program couater plus the accumulator content, that is adde
after being sign-extended and places the result in the register rr.
INC 0010 Orrr : [cz--- T [r e rrtL
Increments the content of 8-Lit regisier r. Ifoverflow occurs, the Jump status and zero tlags both areset to 1,
The carry flag does not change state. Example: If the instruction INC L is executed when L, = FFy, then
L=00y, ZF=1,and JF=1.
INC rr 001l Orpr : ICZ—fffIE [rr v rrtt
Inerements the content of 18-hit register rr. If overflow oceurs. the jump status and zern flags hoth are cet to
1.
Example: If the instruction INC HL is executed when HL = 1234y, then HL=1235y, ZF =0, and JF =0.
INC (x) 1110 000C : xxxx axxx ! 1111 0000 Z - - - -] 5 [{x) » (x1+1
. Increments the memory content at the address (8000 to 00FFg) specified directly by x in the object code, If
overflow occurs, the jump status and zero flags both areset to 1.
INC (vw) 1110 0001 : wwww wwww | vwvv ywwy [C 2 - - - - 16 (vw) e« {vw)+1
1111 0000 ! :
Increments the memory content at the address (0000 to FFFFy) specified directly by vw in the object code. If
overflow occurs, the jump status and zero flags both are set to 1.
INC (DE) 1110 0010 ¢ 1111 00QO lez----Ta T(pe) v (pE)+1
Increments the memory content at the address specified by the DE register pair. If overflow oceurs, the jump
status and zero flags both are set to 1.
INC (HL) 1110 0011 : 1111 0000 lcz----Ta [« (HLya
Increments the memory content at the address specified by the HL register pair. If overflow oceurs, the jump
status and zero flags both are set to 1.
ING (IX} 1110 0100 : 1111 0pop fe 7 7 Ta T « (10001
[ncrements the memory content at the address specified by the index register IX. If overflow occurs, the
Jjump status and zero flags both are setto 1.
INC (IY) 1110 0101 : 1111 0000 ° fc z 14 {(Iv) = (1v)+1
Increments the memory content at the address specified by the index register IY. If overflow occurs, the
jump status and zero flags both are set to 1.
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INC (IX+d) 1101 0100 : dddd dddd : 1111 0000 [C Z - - - -} & (IX+d) « (IX+d)+t
Increments the memory content at the address specified by the content of the index register IX plus the
object code’s 8-bit data d that is added after being sign-extended. If overflow occurs, the jump status and zero
flags both are set to 1.
INC (IYV+d) 1101 0101 i dddd dddd ; 1111 0000 |C Z - - - - |6 [(1v+d) ~ (Iv+d}+1
Increments the memeory content at the address specified by the content of the index register IY plus the
object code’s 8-bit data d that is added after being sign-extended. If overflow occurs, the jump status and zero
flags both are set to 1,
INC (SP+d) 1101 0110 ; dddd dddd : 1111 0000]C 2 - - - - |8 [(sP+d} « [SP+a)+1
Increments the memory content at the address specified by the content of the stack pointer plus the object
code’s 8-bit data d that is added after being sign-extended. If overflow oceurs, the jump status and zero flags
both are sei to 1.
INC (HL+d) 1101 0111 | dddd dddd : 1111 0000 [C 7 - - - -16 [(Hrd) o (HL+d)+1
Increments the memaory content at the address specified by the content af the 171, register pair plus the object
code’s B-bit data d that is added after being sign-extended. If overflow occurs, the fump status and zero flags
botharesetto 1,
ING (HL+C) 1110 0111 : 1111 0000 | [cz----Ts [ (HL+€) « (HL+C)+1
Increments the memory content at the address specified by the content of the HL register pair plus the C
register content that is added after being sign extended. If overflow oceurs, the jump status and zero flags
both are setto 1.
. INC {+5P) 1110 0110 : 1111 0000 : jcz----Is [SP « SP+1:(5P) « (5P)+1
Increments the memory content at the address Bﬁeciﬁed by the content of the stack pointer after being
ineremented. If the memory content overflows, the jump status and zero flags both are set to 1.
INC (PC+A) 0100 1111 © 1111 0000 lez----Ts [(pceny « (PC+mI+1
Increments the memory content at the address specified by the content of the program counter plus the
accumulator content that is added after being sign-extended. If overflow occurs, the jump status and zero
flags both are set to 1.
DEC © 6010 irrr . : fcz----T1 [r«r1
Decrements the content of 8-bit registor r. If underflow occurs (result = FFyy), the jump status flag is sel to 1.
The carry flag does not change state.
Example: If the instruction DEC L is executed when Li=00y, then L=FFy, ZF =0, and JF =1,
DEC rr 011 frer; : le:- - "2 Lec o rrs
Decrements the content of 16-bit register rr. If underflow occurs (result=FFH), the jump status flag is set to
1.
Example: If the instruction DEC HL is executed when HL = 8765y, then HL=8764;, ZF =0, and JF = 0.
DEC (x) 1110 0000 © xxxx_xxxx : 1111 100e]c z - - - -]5 [(x) < (x-1
Decrements the memory centent at the address (UUOY to DOFFy) specified directly by x in the object code. IT
underflow occurs, the jump status flag is set to 1.
DEC (vw} 1110 0001 | wwww wwww © vyvv vuvy |C Z - - - - | 6 {vw) + (vw)-1
1111 4000 : i .
Decrements the memory content at the address {0000 to FFFFy) specified directly by vw in the object code, If
underflow oecurs, the jump status flag is set to 1,
. DEC (DE) 1110 0010 : 1111 1000 : lci-- -] [ {DEY « {DEY-1
Decrements the memory content at the address specified by the DE register pair. If underflow occurs, the
jump status flag is set to 1.
DEC {HL) 1110 0011} 1111 1000 fcz----Ta [eny « qhuy-1
Decrements the memory content, at the address specified by the HL register pair. If underflow oceurs, the
jump status flagis set to 1.
DEC (IX) 1110 0100 1111 1000 ¢ lcz - ---Ta [(1x) « (1x)-1
Decrements the memory content at the address specified by the index register IX. If underflow occurs, the
jump status flag is set to 1.
DEC (IY} 1110 0101} 1111 1000 [cz - ---Ta f(1v) « (I¥)-1
Decrements the memory content at the address specified by the index register I'Y, If underflow occurs, the
Jjump status flag is set to 1.
DEC (IX+d) 110t 0100 : dddd dddd 1111 1000 [€ 2 - - - - | & [(1x+d) « (TX+d)-1
Decrements the memory content at the address specified by the content of the index register IX plus the
object code’s 8-bit data d that is added after being sign-extended. If underflow accurs, the jump status flag is
settol.
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DEC (IY+d)

1101 0101 ' dddd dddd ' 1111 10001C Z - - - - |6 (IY+dy « (IV+d)-1

Decrements the memory content at the address specified by the content of the index register I'Y plus the
object code’s 8-bit data d that is added after being sign-extended. If underflow occurs, the jump status flag is
setto 1.

DEC (SP+d)

1101 0110 ; dddd dddd ;1111 1000 ] Z - - - -] % [[(sP+d) « (sP+d)-1

Decrements the memory content at the address specified by the content of the stack pointer plus the object
code’s 8-bit data d that is added after being sign-extended. If underflow occurs, the jump status flag is set to
1

DEC (HL+d)

1101 0111 | dddd dddd : 1111 1000 |C Z - - - -] 6 [ (HL+d) « (HL+d)-1

Decrements the memory content at the address specified by the content of the HL register pair plus the
object code’s 8-bit data d that is added after being sign-extended. If underflow occurs, the jump status flag is
settol.

DEC {HL+()

1110 01111111 1000 | [cz----Ts | (HL+C) ¢ (HL+C)-1

Decrements the memory content at the address specified by the content of the HT. register pair plus the C
register content that is added after heing sign-extended. If underflow occurs, the jump status flag is set to 1.

DEC (+S5P}

1110 0310 ; 1111 1600 lcz----}s [sP « sPeiz(sP) « (5P)-1

Decrements the memory content at the address specified by the content of the stack pointer after being
decremented. If underflow oceurs, the jump status flag is set to 1.

. DEC (PC+A)

D100 1111 : 1111 1000 : [cz2----Ts [{pcea) « (PC+A)-1

Decrements the memory content at the address specified by the content of the program counter plus the
accumulator content that is added after being sign-extended. If underflow occurs, the jump status flag is set
tol.

DAA g

1110 1ggg : 1101 1010 lcezen--Iz IDe:imalsdjunmemagilnstg(aﬂeraddilion)

when adding 8-bit packed BCD data, this instruction decimal adjusts the content of register g after
executing the add instruction (ADD or ADDC). For multidigit BCD data, the operation is repeated by
adding and adjusting 8 bits at a time beginning with the low-order digit.

High-order 4 Low-order 4 bits
bits of register g of register g
before before
adjustment adjustment
0~g 0~8 00
0~8 A~F 06
0~9 0~3 06
AT o~ 60
g~F 66
A~F 0~3 €6
0~2 0~8 60
0~2 A~F 66
0~3 0~3 66

Example: H the instruction ADD A,B is executed when A =26y and B=57y, then A= 7Dy, CF=0, and
HF = 0. If the instruction DAA A is executed in this state, the resulitis A=83gand OF=0

Carry flag
after
adjustment

Half carry
flag before
adjustment

Carry flag
before
adjustment

[Value added
for adjustment

L - - - =T~
- 00 R OO oo
=
H
e
[ R S R - I = =)

DAS g

1116 1ggqg : 1101 1011 fczcH--]2 | Decimal adjustment against g (after subtraction)

When subtracting 8-bit packed BCD data, this instruction decimal adjusts the content of register g after
executing the subtract instruction (SUB or SUBB). For multidigit BCD data, the operation is repeated by
subtracting and adjusting 8 bite at a time beginning with the low-order digit,

High-order 4 Low-order 4 bits
bits of register g of register g

before before
adjustment udjustment

0~9 0~9 60
0~8 FA
T~F 0~9 Al
6~F 6~F 9A

Carry flag
before
adjustment

Half carry
flag before
adjustment

Carry flag
after
adjustmaeant

Value added
for adjustment

Lo o = B =3
- = O
L]
!
5|
—- - o o

Example: Ifthe instruction S8UB A,B is executed when A=87y and B=39y, then A= 4By, CF =0, and
HF=1. If the instruction DAS A is executed in this state, the result js A =48 and CF =0,
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MUL W, A 1110 1000 ; 111% GULD z271----]8 WA « WxA
Multiplies the W register content (unsigned integer) by the accumulator content (unsijned integer) and
places the result in the 16-bit accumulator. The zero flag is set to 1 when the 8 high-order bits of the result
{the value stored in the W register) = 00y; otherwise, the flag is cleared to 0.
Example 1: If this instruction is executed when W=287y and A=F2;;, then WA= TF9Ey and ZF =0.
Example 2: If this instruction is executed when W =16}; and A =05y, then WA = 006Eg and ZFP=1.
MUL B,C 1110 1001 : 1111 0010 iz7-.--]s [BC « BxC
Multiplies the B register content (unsigned integer) by the C register content (unsigned integer) and places
the result in the BC register pair. The zero flag is set to 1 when the 8 high-order bits of the result (the value
stored in the B register) = 00; otherwise, the zern flag is set to 1.
MUL D,E 1110 10105 1111 0010 lzz----Ts [pe « DxE
Multiplies the D register content (unsigned integer) by the E register content (unsigned integer) and places
the result in the DE register pair. The zero flag is set to 1 when the 8 high-order bits of the result (the value
stored in the D register) = 00y; otherwise, the zerc flag is set to 1.
MUL H,L 1110 1011 ‘1111 0016 : [zz2----Ts [HL + HxL
Multiplies the H register content (unsigned integer) by the I, register content (unsigned integer) and places
the result in the HL register pair. The zero flag is set to 1 when the 8 high-order bits of the result (the value
stored in the D register) = 00y; otherwise, the zero flag is set to 1.
DIV WA,C 1110 1000 | 1111 0011 : [77¢c---Ta [a « wasc W < rosidue
Divides the 16-bit accumulator content (unsigned integer) by the C register content (unsigned integer) and
places the quotient in the accumulator and the remainder in the W register. The carry flag is set to 1 when
the divisor (C register content) =00y or the quotient = 100y or greater, (In this case, the accumulator and W
register contents are indeterminate.) Otherwise, the flag is cleared to 0. Also, the zero flag is set to 1 when
the remainder = 00y; otherwise, the [lag is cleared to 0. The C register content does not change.
Examplel: If thisFinstruction is executed when WA =1234;; and C' =56y, then A = 36y, W =10y, CF=0,
and ZF =0.
Example 2: If this instruction is executed when WA= 4830y and C=9Ay, then A =78y, W =00y, CF =0,
and ZF=1.
kixample 3: If this instruetion is executed when WA =3210y and C =27y, then A =48y, W= 18y, CF =1,
and ZF =0,
DIV DE,C 1110 1010 1111 0011 : lzzc---s FE + DESC,D « residue
Divides the content of the DE register pair (unsigned integer) by the C register content (unsigned integer)
and places the 8 low.order bits of the quotient in the E rogister and the remainder in the D register. The
carry flag is set to 1 when the divisor {C register content) = 00y or the quotient = 100y or greater. (In this
case, the content of the DE register pair is indeterminate.} Also, the zero flag is set to 1 when the
remainder = 00y. The C register content does not change.
DIV HL,C 1110 1011 : 1141 0p11 ¢ !Z It - - -]B ]L + HL+C, H « residue
Divides the content of the HL register palr (unsigned integer) by the C register content (unsigned integer)
and places the 8 low-order bits of the quotient in the L register and the remainder in the H register. The
carry flag is set to 1 when the divisor?C register content) == 00y or the quotient = 100y or greater. (In this
case, the content of the HL register pair is indeterminate.) Also, the zero flagis set to 1 when the
remainder=00y. The C register content does not change.
NEG CS,gg 1110 iggg: 1111 1010 . [1 ----- |3 ]1f CF=1 then gg + O-gg else aull
When the carry flag= 1, this instruction takes the 2's complement of the content of 16-bit register gg, stores
the result in the register g, and sets the jump status flag to 1.
When the carry flag =0, this instruction sets the jump status flag ta 1 and goes on to execute the next
instruction. (In this case, the content of register gz does not change.)
Example 1; gthe instruction NEG CS,HL is executed when HL = 5678y and CF = 1y, then HL=A988y and
F=1.
Example 2 Iftht(e)instruction NEG C3,DE is executed when DE = 89ABy and CF = 0y, then DE = 89ABy
and CF={,
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(3

Shift, rotate, and nibble manipulation

MNEMONIC

FLAG

ODRIECT CODE (Binary) JICHSY

CYCLE FUNCTION

SHLC ¢

1110 1ggq : 1111 0100 : CZa---1l2 0

Logically shifts the content of 8-hit register g one bit position to the left. (A 0is placed in the LSB of register

g- The M5B contens ofr?ster g is placed in the carry flag.) The zero flag is set fo 1 when the content of
register g after being shifted = 00.

Example: IfF‘Ehis instruetion is executed when A=00111011g and CF = 1, then A=01110110g, CF = 0, and
ZF=0.

SHRC ¢

1110 1ggg | 1111 0101 ]cz----lz | °

Logically shifts the content of 8-bit register fone bit position to the right. (A 0is placed in the MSB of
register g. The LSB content of register g is placed in the carry flag.) The zero flag is set to 1 when the content
of register g after being shifted = 00.

Example: g;his instruetion is executed when A=01011101g and CF =0, then A=00101110p, CF=1, and

ROLC g

1110 1ggg © 1111 0110} Ic Is---|2 I 7,65.83,2,1,0

Rotates the contents of 8-bit register g and carry flag left by one bit position. The zero flag is set to 1 when

the content of register g after being rotated = 08y,

Example 1: If this instruction is executed when A=10010110g and CF =0, then A= 00101100, CF =1,
JF=1,and ZF =0,

Example 2 If this instruction is executed when A = 10000000 and CF =0, then A =00000000g, CR =1,

RORC g

JE=l, and7ZF=1.

1110 lqge | 1111 01110 CZ4---|2 7.6.5.3,2,2,1,0]

Rotates the contents of 8-bit register g and carry flag right by one bit position, The zero flag is set to 1 when

the content of register g after being rotatad = 00y

Example 1: If this instruction is executed when A=01101101g and CF =1, then A=101101 10, CF=1, and
ZF=0.

SHLCA gg

g ; 28
1110 iggg © 1111 0000 : C2s-5V]|3 eivi vl o

Arithmetically shifte the content of 16 bit register gg one bit position to the lefl. (A 0 is placed in the LSB of
register gg. The MSB content of register gg is placed in the carry flag.) The zero flag is set to 1 when the
content of register gg after being shifted=0000y. The overflow flag is set to 1 when the MSB content of
register gg changes state as a result of shifting.

Example: Ifthe instruction SHLCA HL is executed when HL = 3456;; and CF = 1, then HL=68ACy,

SHRCA gg

1110 1ggg i 1111 0001 ! |CZ--3013 | ﬂ_._....., f gt

Arithmetically shifts the content of 16-hit register gg one bit position to the right. (The MSB of register gg
daes not change state. The LSB content of register gg is placed in the earry flag.) The zero flagissettol
when the content of register gg after being shifted = 0000}

Example: If the instruction SHRCA DE is executed when DE =89ABy and CF = 0, then DE =C4D5y,

CF=1JF=0 ZF=0,5F=1, and VF=0,

SWAP g

1110 1ggg ; 1111 1111 1-~--- 4 [N
: :
: N

{Exchange upper 4 bits for lower 4 bits)

Exchanges the contents of 4 high-order bits of 8-bit registerﬁwit.h those of 4 low-order bits of the register.
Example: If this instruction is executed when A = 25y, then A = 52y.

ROLD A, (x}

1110 0000 : xxxx xxxx P11l 0110 (1 - - - - - 8 A {memory)
l3 2,1,0
. ]

(Rotate left by 4 bits)

Rotates the 12-bit data cunsisling of the memory content at the address (QUUD to VOFFY) specified directly by
x in the object code and the lower 4-bit content of the accumulator that is concatenated to the memory
content left by four bits.

Note however that the upper 4-bit content of the accumulator does not change.

Example: If the insleuclion ROLD A,(87y) is executed when accumulator = 12y and the content of address
8087y = 56y, then accumulator = 15y and the content of address 0087y = 62y.
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. FLAG
MNEMONIC OBJECT CODE (Binary) JZCHSY CYCLE FUNCTION
ROLD A, {vw) 1110 0001 § wwww Wwww i vvwy vvwy 41 - - = - - 9 A {memory}
1111 0110 : :
: 7.6,58[3,21.0 ?55&32310
(Retate lott hy 4 hits)
Rotates the 12-bit data conasisting of the memory content at the address (0000 to FFFFy) specified directly
by vw in the object code and the lower 4-bit content of the accumulator that is concatenated to the memory
content left by four bits. Note however that the upper 4-bit content of the accumulator does not change.
ROLD &, (DE})

1110 0010 : 1111 0110} 1--=--- 7 A {memory)

7,654{3210 76543210
S

{Rotate left by 4 bits)

Rotates the 12-bit data consisting of the memory content at the address specified by the DE register pair and
the lower 4-bit content of the accumulator that is concatenated to the memory content left by four bits. Note
however that the upper 4-bit content of the accumulator does not change.

HULU M, (ne}

111U YUll: 1111 Ui1U ! 1-=---- I A {memory)

O —— 4
E76543210 7654?3210i

{Rotate left by 4 bits)

Rotates the 12-bit data consisting of the memory content at the address specified by the IIL register puir and
the lower 4-bit content of the accumulator that 1s concatenated to the memory content left by four bits. Note
however that the upper 4-bit content of the accumulator does not change,

ROLD A,(IX) 1116 UlDDi 1111 0110 1-=---- 7 A {memory)
7,6,5,4[3,2,1,0 /65 A[3,21,0
: (Rotate left by & bits)
Rotates the 12-bit data consisting of the memory content at the address specified by the index register IX
and the lower 4-bit content of the accurnulator that is concatenated Lo the memory content left by four bits,
Note however that the upper 4-bit content of the accumulator does not change.
ROLD A, (IY)

1110 0101 : 1111 0110 : 1----- 7 A {memary)

.
765432100 [7.6,54]3,2,1,0)

{Rotate left by 4 bits)

Rotates the 12-bit data consisting of the memory content at the address specified by the index register 1Y
and the lower 4-bit content of the accumulator that is concatenated to the memory content left by four bits,
Note however that, the upper 4-bit content of the accumulator does not change.

ROLD A, {Ix+d}

—

----- ] A {memory)

.
76,54[3210! !76543210]

(Rotate feft by 4 bits)

1101 0100 : dddd dddd : 1111 0110

Rotates the'12-bit data consisting of the memory content at the address specified by the content of the index
register IX 1gl)lus the object code's 8-bit data d that is added after being sign-extended and the lower 4-bit
content of the accumufater that is cencalenaled W the memoery content left by four bits. Note however that
the upper 4-bit content of the accumulator does not change.

ROLD A, {1v+d)

1101 0101 dddd dddd : 1111 0110 [1 - - - - - 9 A {(memory)

6543210 [z ? 5 aﬁ f i |

{Rotate left by 4 bits)

Rotates the 12-bit data consisting of the memory content at the address specified by the content of the index
register I'Y plus the object code's 8-bit data d that is added after being sign-extended and the lower 4-bit
cunlent of the accumulator that is concatenated to the memory content [eft by four bits. Note however that
the upper 4-bit content of the accumnulator does not change.
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. FLAG
MNEMONIC OBJECT CODE (Binary) JZCHSY CYCLE FUNCTION
ROLD A, (5P+d)

1101 0110} ¢ddd dddd ; 1111 0120 |1 - - - - - ) A {memory)

 — 2
765,803,210 [7,6,5,43.2,1.0

(Rotate left by 4 bits)

Rotates the 12-bit data consisting of the memory content at the address specified by the content of the stack
pointer plus the ohject code’s 8-bit data d that is added after being sign-extended and the lower 4-hit content
of the acenmulator that is concatenated to the memory content left by four bits. Notc however that the upper
4-bit content of the accumulator does not change,

ROLD A, (HL+d)

[

""" 9 A (memory}

76543210.765432‘10
—

{Rotate left by 4 bits)

1101 0111 dddd ddod ; 1111 0110

Rotates the 12-bit data consisting of the memory content at the address specified by the content of the HL
register pair plus the object code’s 8-bit data d that is added after being sign-extended and the lower 4-bit
content of the accumulator that is coneatenated to the memory content left by four bits. Note however Lhal,
the upper 4-bit content of the accumulator does not change.

. ROLD A, (HL+C)

A {memory)

(Rotate left by 4 bits)

1110 0111 1111 pi1e: t- - - - - 9

Rotates the 12-bit data consisting of the memory content at the address specified by the content of the HL
register pair plus the C register content that is added after being siﬁ'n—extended and the lower 4-bit content
of the aceumulator that is concatenated to the memory conlent left by four bits. Nute however that the upper
4-bit content of the accumulator does not change.

ROLD A, {+3P)

{memory}

| ]

A
pssaazaq F7ssﬂézhﬂ

{Ratate lett by 4 bits)

1110 0116} 1111 0110 1----- 8

Rotates the 12-bit data consisting of the memory content at the address specified by the content of the stack
pointer after being ineremented and the lower 4-bit content of the accumulator that is concatenated to the
memory content lefl by fuur bils. Nute however that the upper 4-bit content of the accumulator does not
change.

ROLD A,{PC+A)

9180 1111 1111 0110 1-=--=-- 9 A {memory)

76543210.7654321,0

{Rotate lefl by 4 bits)

Rotates the 12-bit data consisting of the memory content at the address specified by the content of the
program counter plus the C register content that is added after being sign-extended and the lower 4-bit
content of the accumulator that is concatenated to the memory content feft by four bits. Note however that
the upper 4 bit content of the accumulator does not change.

RORD A, (x}

[

~~~~~ 8

1110 0000 { xxxx xxxx i 1111 0111 A (memory)
76543210 [7.65.4]32,.1.0]
a
: : (Rotate right by 4 bits}
Rotates the 12-bit data consisting of the memory content at the address {0000 to O0FFy) specified directly by
% in the object code and the lower 4-bit content of the accumulator that is concatenated to the memory
content right by four bits. Note however that the upper 4-bit content of the accumulator does not change,
Example: If the instruction RORD A,(87H) is executed when accumulator = 13y and the content of address
0087y = 56y, then accumulator = 16y and the content of address 0087y =25q.
RCRD A, (vw) 1----- 9 A {memory)

1110 0001 ;wwww WWWW & vVvY Vvvy
1111 0111 : !

{Rotate right by 4 bits)

~!
=3
v
E3

Ratates the 12-bit data congisting of the memery content at the address (0000 Lo FEFFyp) specified dircetly
by vw in the ohject code and the lower 4-bit content of the accumulator that is concatenated to the memory
content right by four bits. Note however that the upper 4-bit content of the accumulator does not change.
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‘ FLAG
MNEMONIC OBJECT CODE (Binary) Jrcwsv| CYCLE FUNCTION
RORD A, (OE) 1110 0010} 1181 0111 1----- 7 A (memary}

e —
\765,4]3210! !7565&3231 0

{Rotate right by 4 bits)

Rotates the 12-bit data consisting of the memory content at the address specified by the DE register pair and
the lower 4-bit content of the accumulator that is concatenated to the memory content right by four bits.
Note however that the upper 4-bit content of the accumulator does not change.

RORT A, (K1)

1110 00111 1111 0111 : 1 - - - - 7 A (memory)

’7|6543210! !76543210'

{Rotate right by 4 bits)

Rotates the 12-bit data consisting of the memory content at the address specified by the HL register pair and
the lower 4-bit content of the accumulator that is concatenated to the memory content right by four bits,
Note however that the upper 4-bit content of the accumulator does not change.

RGRAD A, {IX)

1110 0100 f 1111 0111 ! 1----- 7 A (memory)

|76543210? ;765|43210

(Rotate right by 4 bits}

Rotates the 12-bit data consisting of the wemory content at the address specified by the index register 1X
and the lower 4-hit content of the accumulator t{xat is concatenated to the memory content right by four bits,
Note however that the upper 4-bit centent of the accurmulator does not change.

RORD A, {IY)

1110 01061 ! 1111 0111} 1----- 7 A {memory}

b, 2 —
7,6,54[3210 !76543210

(Rotate right by 4 bits)

Rotates the 12-bit data consisting of the memory content at the address specified by the index register I'Y
and the lower 4-bit content of Lhe accumulator that is concatenated to the memory ¢ontent right by four bits,
Note however that the upper 4-bit content of the accymulator does not change.

RORD A, (IX+d)

—_-

AR St 9 A {memaory)

: h.
7,6,5,613,2,1,0] [7.5,5,43,2,1.0
5,413,210 | 32,10

{Rotate right by 4 hits)

1101 0100 ; dddd dddd : 1111 0111

Rotates the 12-bit data consisting of the memory content at the address specified by the content. of the index
register IXElus the object code’s B-bit data d that is added after being sign-extended and the lower 4-bit

content of the accumulator that is concatenated to the memory content Fight by four bits. Note however that
the upper 4-bit content of the accumulator does not change.

RORD A,{IY+d)

-

""" 8 A {memory)

¥
7.6.5.4[3.2.1 7.6,54{32,1.n

(Rotate right by 4 bits)

1101 0191 dddd dddd : 1111 0111

Rotates the 12-bit data consisting of the memory content at the address specified by the content of the index
register I'Y plus the object code’s 8-bit data d that is added after being sign extended and the lower 4-bit
content of the aceumulator that 1s concatenated to the memory content right by four bits. Note however that
the upper 4-bit content of the accumulator does not change.

RORD A, (SP+g)

=

""" 8 A {memory)

|765|4l32‘|0! ?6543210]

{Rotate right by 4 bits)

1101 0110 | dddd dddd | 1111 0111

Rotates the 12-bit data consisting of the memory content at the address specified by the content of the stack
pointer plus the object code’s 8-bit data d that is added after being sign-extended and the lower 4-hit rantent
of the accumulator that is concatenated to the memory content right by four bits. Note however that the
upper 4-bit content of the accumulator does not change.
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MNEMONIC OBIECT CODE (Bi FLAG
inary) JICHSY CYCLE FUNCTION
RORD A, (HL+U) 1101 G114 0ed 0000 - L1 0311 [1 - - = - - ] A (memaory}

¥ ———
76543210 [1.65433.1.0

(Rotate right by 4 bits)

Rotates the 12-bit data consisting of the memory content at the address specified by the eontent of the HL
register pair plus the object code’s 8-bit data d that is added after being sign-extended and the lower 4-bit
content of the accumulator that is concatenated to the memory content right by four bits. Note however that
the upper 4-bit content of the accumulator does not change.

HORD &, (HL+C)

1110 01111111 D331} 1----- 9 A (memory)

76543,2!10 76543:2210

(Rntate right by 4 bits)

Rotates the 12-bit data consisting of the memory content at the address specified by the content of the HL,
register pair plus the C register content that is added after being sign-extended and the lower 4-bit content
of the accumulator that is concatenated to the memory content right by four bits. Note however that the
upper 4-bit content of the accumulator does not change.

. RORD A, (+5P}

1110 0110 ; 1111 0111 1--- =~ 8 A {memaory}

 —
7,6,5,813.27.0 F”'SHNO

[ (Rotate right by 4 bits)

Rotates the 12-bit data consisting of the memory content at the address specified by the content of the stack
pointer after being incremented and the lower 4-bit content of the aceumulator that is concatenated to the
memory content right by four bits. Note however that the upper 4-bit content of the accymulator does not
change.

RORD A, (PC+A)

0100 1111} 1111 0111 1----- 9 A (memary)

b 20— |
75,543210! !7654321,01

(Rutate right by 4 bits)

Rotates the 12-bit data consisting of the memory content at the address specified by the content of the
program counter plus the accumulator content that is added after being sign-extended and the lower 4-bit
content of the accumulator that is concatenated to the memory content right by four bits, Note however that
the upper 4-bit content of the accumulator does not change.
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(4)

Bit and Flag Manipulations

MNEMONIC

FLAG

OBJECTCODE (Binary) |, FHAG

CYCLE FUNCTION

SET

g.b

1110 1ggg : 1100 Obbb : e ----]3 IF « g.b:g.bh ~ 1

Places the content of a bit of 8-bit register g that is specified by b in the ohject code into the zero flag after
inverting it and sets the bit to 1.

SET

{x].b

Example: Ifthe instruction SET A.7 is executed when A = 3Cy, then ZF =1 and A=BCyy.
1100 Gbob & xxxx xxxx [74----Ts [ZF « (al.b:{x).b + 1

Places the content of one of bits at the address (0000 to 00FFg) as:,{pea:iﬁed directly by x in the cbject code, with
the bit itself specified by b in the object code, inte the zero flag after inverting it and sets the bit to 1.

SET

(vw). b

1110 0001 | waww wwww : vwvw vyvwy [Z » - - - - [0

ZF ~ sz DI {vw).b = 1
1190 0Obbb ® :

Places the content of one of bits at the address (0000 to FFFFy) specified directly by vw in the object code,
with the bit itself specified by b in the object code, into the zero flag after inverting it and sets the bit to 1.

SET

(DE}.b

1110 0030} 1100 Gbbb : [z« ----Ta | ZF « {DE).b:(DE}.b « 1

Places the content of one of bits at the address specified by the DE register pair, with the bit itself specified
by bin the object code, into the zero flag after inverting it and sets the bitto 1.

SET

(HL).b

1110 0011 ; 1100 Obbb [z« ----Ta [2F « (RO .B:(HLY.b + 1

Places the content of one of bits at the address specified by the HL register pair, with the bit itself specified
by bin the abject code, into the zero flag after inverting it and sets the bitto 1.

SET

(IX).b

1110 03100 : 1100 Obbb [z.----T4 T2r ¢ Ty BN} b « 1

Places the content of one of bits at the address specificd by the index register IX, with the bit ilsell specified
by b in the object code, into the zero flag after inverting it and sets the bit to 1.

SET

(I¥}.b

1110 0101 : 1100 Obbb | [2+----14 [2F « [IV1.b:{IY}.b + 1

Places the content of one of bits at the address specified by the index register 1Y, with the bit itself specified
by b in the object code, inte the zero flag after inverting it and sets the bit to 1,

SET

(Ix+d}.b

1101 0100 | dddd dddd : 3100 Obbb [Z « - - - - | 8 [2F « [TX7a1.b:(1%+d).0 « 1

Places the content of one of bits at the address specified by the content of the index register 1X plus the object
code’s 8-bit data d that is added after being sign-extended, with the bit itself specified by b in the cbject code,
into the zero flag after inverting it and sets the bit to 1.

SET (IY+d).b

SET (SP+d).b

1101 0101  dddd dddd : 3100 0bbb [7 « - - - -8 12F ¢ (Ivsd) b (I¥+d) b « 1

Places the content of one of bits at, the address specified by the content of the index register 1Y plus the object
code’s 8-bit data d that is added after being sign-extended, with the hit itself specified by b in the object code,
into the zero flag after inverting it and sets the bit to 1.

1101 0110 } dddd dddd ; 1106 Dbbb |7 « - - - -| & [2F « (SP+d).b:(SP+d).b = 1

Places the content of one of bits at the address specified by Lhe content of the stack pointer plus the object
code’s 8-bit data d that is added after being sign-extended, with the bit itself specified by b in the object code,
into the zero flag after'mvertmg it and sets the bitto 1.

SET (HL+d).b 1101 0111 ; dddd dddd : 1100 Obbb |z « - - - -] & [zF « (Hira).b:(HL+d).b « 1
Places the content of one of bits at the address specified by the content of the HL register pair plus the object
code’s 8-bit data d that is added after being sign-extended, with the bit itself specified by b in the object code,
into the zero flag after inverting it and sets the bit to 1.

SET {HL+C).b 1110 0111 1100 Obbb | [z ----Ts | 2F + THLC) . b1{HL+C).b « 1
Places the content of one of bits at, the address specified by the content of the HL register pair plus the C
register content that is added after being sign-extended, with the bit itself specified by b in the object code,
into the zero flag after inverting it and sets the bitto 1.

SET (+5P).b 1110 0110 : 1100 Obbb | [24 - ---Ts |sp « sP+1:2F « (SP).b:(SP).b « 1
Places the content of one of bits at the address specified by the content of the stack pointer after being
ix})lcrﬁ‘r'legnged, with the bit itself specified by b in the object code, into the zero flag after inverting it and sets
the bitto 1.

SET (PC+A).b 0100 11111100 Qbbb ; Iz e - Ts [ ZF + (PC¥A).b:(PC+A).b « 1
Places the content of one of bits at the address specified by the content of the program counter plus the
aceumulator content that is added after being sign extended, with the bit itself specified by b in ihe vbject
code, inte the zero flag after inverting it and sets the bit to 1.

SET {x).A 1110 0000 ; xxxx xxxx : 1111 06102 « - - - - | & [2F « QA (x).A & 1
Placcs the content of one of bits at the address (0000 to 00FFy,) specified directly by x in the object code, with
thelbit itself specified by 3 low-order bits of the A register, info tge zero flag after inverting it and sets the bit
tol.

SET (vw}.A 1110 0001 : wwww wwww : vvvy vwvv |Z = - - - -] 6 ZF « [vW).A:(vw).A + 1
1111 0010; :

Places the content of one of bits at, the address (0000 to FFFFy) specified directly by vw in the object code,
wtvlit}ll)the blit itself specified by 3 low-order bits of the A register, into the zero flag aﬂer inverting it and sets
the bit to
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MNEMONIC OBJECT CODE (i FLAG
inary} JZCHSY CYCLE FUNCTION
SET (DE}.A 1110 0010 : 1111 0010 : I+ ----14 IF « {DEY.A:{DE).A + 1

Places the content of one of bits at the address specified by the DE register pair, with the bit itself specified
by 3 low-order bits of the A register, into the zero flag after inverting it and sets the bit to 1.

SET (HL}.A

1110 0011 1111 001D : Tz « [ 4 [ar « (AU AqHLY.A « 1

Places the content of one of bits at the address specified by the HL register pair, with the bit itself specified
by 3 low-order bits of the A register, into the zero flag after inverting it and sets the bit to 1.

SET (IX).A 1110 0100 1111 0010 ; J2e----Ta [2F » TIX) A (1018 « 3
Places the content of one of bits at the address specified by the index register IX, with the bit itself specified
by 3 low-order bits of the A register, into the zero flag after inverting it and sets the bitto 1.

SET (IY).A 1116 0101 1111 0010 : [z7.----1a 1ZF « [IYI-A:(IY}.A « 1

Places the eontent. of one of hits at the address specified by the index register IY, with the bit itcelf apeeificd
by 3 low-order bits of the A register, into the zero flag after inverting it and sets the bit to 1.

SET (IX+d).A

1101 0100 ; dddd dddd : L1011 0010 [Z » - - - -8 [2F < (Tx+d1.A: (1x+d) A « 3

Places the content of one of bits at the address specified by the content of the index register IX plus the object
code’s 8-bit data d that is added after being sign-extended, with the bit itself specified by 3 low-order bits of
the A register, into the zero flag after inverting it and sets the bit to 1.

. SET (IY+d).A

1101 0101 dddd dddd . 1111 0010]Z v - - « - |6 [2F « (TY+d) A (IY+d).A + 1

Places the content of one of bits at the address specified by the content of the index register [Y plus the object
code’s B-bit data d that is added after being sign-extended, with the bit itself specified by 3 low-order bits of
Lhe A register, into the zero flag after inverting it and sets the bitto 1.

SET {SP+d) A

1101 0110} dddd dddd : 1111 00107 « - - - - |6 | ZF « (SP+d). A:(SP+d}.A « 1

Flaces the content of one of bits at the address specified by the content of the stack pointer 1:1us the object
code’s 8-bit data d that is added after being sign-extended, with the bit itself specified by 3 low-order bits of
the A regrister, into the zero flag after inverting it and sets the bit to 1.

SET (HL+d).A

1101 0111 dddd dddd : 1111 0010 [Z « - - - -8 [2F « THL- ] A: (HL+dY).A « 1

Places the content of one of bits at the address specified hy the content of the HL register pair plus the object
code’s 8-bit data d that is added after being sign-extended, with the bit itself specified by 3 low-order bits of
the A register, into the zero flag after inverting it and sets the bit to 1.

SET (HI+0) A

1110 0111 1111 0010 ; 2. - - - _ls& |zF « (AL} . A:quLic).A « 1

Places the content of one of bits at the address specified by the content of the HL register pair plus the C
register content that is added after being sign-extended, with the bit itself specified by 3 low-order bits of the
A register, into the zerg flag after inverting it and sets the bit to 1.

SET (+5P).A

1110 0110 : 1111 0010 : [z.----]s 1SP « SP+1:7F « (SP)LAL(SPY.A « 1

Places the content of one of bits at the address specified by the content of the stack pointer after being
incremented, with the bit itself specified by 3 low-order bits of the A register, into the zero flag after
inverting it and sets the bit to 1.

SET (PC+A}.A

0100 1111 : 1111 0010 ! [z4----Ts [ 2F « (PCsAy.A: (PCHA).A « 1

Places the content of one of bits at the address specified by the content of the program counter plus the
accumulator content that is added after being sign-extended, with the bit itself specified by 3 low-order bits
of the A register, into the zero flag after inverting it and sets the bit to 1.

. CLR g.b

1110 1ggg | 1100 1bbb |74 ----]3 IF « gbig.b + 0

Places the content of a bit of 8-bit register g thal is specified by b in the object code into the zero flag after
inverting it and clears the bit to 0.Example: If the instruetion CT.R A 2 is executed when A = 3Cyy, then
ZF=0and A=384.

CLR (x).b

1100 1bbb | xxxx xxxx i fze----T]5 [2F « (xLb:i{x1.b e

Places the content of one of bits at the address (0000 to 00FFy) specified directly by x in the object code, with
the bit itself specified by b in the object code, into the zero flag after inverting it and clears the bit to 0.

CLR (vw).b

1110 6001 éwwww WWWW

tvvuv vy [Z e - - - -|§ IF + (vw).b:(vw).b « 0
1100 1bbb :

Places the content of one of bits at the address {0000 to FFFFy) specified directly by vw in the object code,
with the bit itself specified by b in the object code, into the zero flag after inverting it and clears the bit to 0.

CLR (DE}.b

1110 0010 : 1100 1bbb : [z e----]a } ZF = {DE).b:{DE).b + 0

Places the content of one of bits at the address specified by the DE register pair, with the bit itself specified
by b in the object code, into the zero flag after inverting it and clears the bit to 0.

CLR (HL).b

1110 0011 : 1100 ibbb : [z ¢ ----]a [ZF « [HL) .b:(HL).b ¢ O

Places the content of one of bits at the address specified by the HL register pair, with the bit itself specified
hy hin tha ahjost sads, into the sore flag aftor invorting it and cloars the bib to 0,

CLR (IX).b

1110 010C ; 1100 1bbb | [z - - - - 12F « (IX}.b:(I%}.b « 0

Places the content of one of bits at the address specified by the index register IX, with the bit itself specified
by b in the object code, into the zero flag after inverting it and clears the bit to 0.
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CLR (IY).t 1110 9101 : 1100 16bb : Ze----]|a ZF « (TY).b:(IY).b « 0
Places the content of one of bits at the address specified by the index register IY, with the bit itself specified
by b in the object code, into the zero flag after inverting it and clears the bit to 0.
CLR (IX+d).b 1101 0100  dddd dddd : 1100 bbb [Z + - - - |6 Tzr « (1x+d).b:(Ix+u}.b - 0
Places the content of one of bits at the address specified by the content of the index register [X plus the object
code’s 8-bit data d that is added after being sign-extended, with the bit itself specified by b in the object code,
into the zero flag after inverting it and clears the bit to 0.
CLR {I¥+d).b 1101 0101} dddd dddd : 1100 thbh (Z » - - - - |6 [zF « (Trrd)bi(I¥+d).b « 0
Fiaces the content of one of hits at. the address specified by the content of the index register 1Y plus the object
ende’s 8-bit data d that is added after being sign-extended, with the bit itself specified by bin the object code,
into the zero flag after inverting it and elears the bit to 0.
CLR {SP+d).b 110% 0110 : dddd dddd : 1100 1bbh |7 » - - - - |6 [2F « [SPvd).b:(SP+d).b « 0
Places the eontent of one of bits at the address specified by the content of the stack pointer plus the object
code’s 8-bit data d that js added after being sign-extended, with the bit itself specified by b in the object code,
into the zero flag after inverting it and clears the bit to 0,
CLR (HL+d}.b 1101 0111 dddd dddd : 1100 1bbb |2 » - - - - |6 [ZF « (AL+a).b:{HL~d}.b « O
Places the content of one of bits at the address specified by the content of the HL register pair Elus the object
code’s 8-bit data d that is added after being sign-extended, with the bit itself specified by b in the ebject code,
into the zero flag after inverting it and clears the bit to 0.
. CLR (HL+C).b 1110 0111 1100 1bbb : [t«----Te [2F_« (HOT).b: (HLACY b « o
Places the content of one of bits at the address specified by the content of the HL register pair plusthe C
register content that is added after being sign-extended, with the bit itself specified by b in the object code,
into the zero flag after inverting it and clears the bit to 0.
CLR (+SP}.b 1110 0110 : 1100 1bbb {lze----Is [SP + SP+1:2F « (SPY.b:(SP).b « O
Places the content of one of bits at the address specified by the content of the stack pointer after bein g
incremented, with the bit itself specified by b in the object code, into the zero flag after invertin gitand
clears the bit to 0.
CLR (PC+A).b 0100 11L1 . 1100 1bbb [ze----Ts [ZF « (PC+A}.b:(PC+A).b « O
Places the content of one of bits at the address specified by the content of the program counter plus the
accumulator content that is added after being sign-extended, with the bit itself specified by b in the abject
code, into the zero flag after inverting it and clears the bit to 0.
CLR (x}.A 1110 0000 xxxx _xxxx ' 1111 1010 |7 = - - - -5 [2F = (x).Ai(x).A - 0
Places the content of one of bits at the address (0000 to 00FFg) sgecified directly by x in the object code, with
lt)}_ne bit0 itself specified by 3 low-order bits of the A register, into the zero flag after inverting it and clears the
1t to 0.
CLR (vw).A 1110 0001 : wwww wwww - VvV vvvy | Z » - - - —[5 [IF < (vw) . Ai(vw).A « O
1111 1010 : :
Places the content of one of bits at the address {0000 to 00FFy) specified directly by vw in the object code,
v;r‘itli the b&t itself specified by 3 low-order bits of the A register, into the zero flag after inverting it and clears
the bit t0 0.
CLR (DE).A 1110 0010 ¢ 1111 1010 [ze----Ta J2F < (DE).A:(DEY.A < 0
Flaces the content of one of bits at the address specified by the DE register pair, with the hit itself specified
by 3 low-order bits of the A register, into the zere flag after intverting it and clears the bit to 0.
. CLR (HL).A 1110 0011 : 1111 1010 ¢ [z« ---"T4 [zF « (WD) . A:(HL).A « 0
Places the content of ohe of bits at the address specified by the HL register pair, with the bit itsell specified
by 3 low-order hits of the A register, into the zero flag after inverting it and clears the bit to 0,
CLR (IX).A 1110 ©160 {1111 1910 : lze----]a [2F « (X} A:{1%}.4 « 0
Places the content of one of bits at the address specified by the index register IX, with the bit itself specified
hy 3 low-nrder hits af the A registor, inte the zoro flag after inverting it and cleara the lrit v 0,
CLR (IY).A 1110 0101 1111 1010 [z« --~ T4 [2F « IV L A:(IV).A « 0
Places the content of one of bits at the address specified by the index register I'Y, with the bit itself specified
by 3 low-order bits of the A register, into the zero flag after inverting it and clears the bit to 0,
CLR (IX+d).A 110t 0100 ; dddd dddd : 1111 1016}2 = - - - ] 6 [ze « Tvdy A (1x+a).8 « 0
Places the content of one of bits at the address specified by the content of the index register IX plus the object
code's 8-bit data d that is added after being sign-extended, with the bit itself specified by 3 low-order bits of
the A register, into the zero flag after inverting it and clears the bit to 0.
CLR (IY+d).A 1101 0101 : dddd dddd ; 1111 1010 [Z = - - - -ie T2e « (IVid) A (1v+d).A « 0
Places the content of one of bits at the address specified by the content of the index register ['Y plus the object
code’s 8-bit data d that is added after being sign-extended, with the bit itself specified by 3 low-order bits of
the A register, into the zero flag after inverting it and clears the bit to 0.
CLR (SP+d).A 1101 0130 : dddd dddd © 31111 1010812 » - - - -]@ _T2r « fePray.A;i(aPrdr.A <0
FPlaces the content of one of bits at the address specified by the content of the stack pointer plus the ohject
code’s 8-bit data d that is added after being sign-extended, with the bit itself specified by 3 ﬁ)w-order bits of
the A register, into the zero flag after inverting it and clears the bit to 0.
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CLR {HL+d).A 1101 0111 dddd dddd : 1111 10107 » - - - - |5 ZF « [AL+d).A:{HL+d}.A « O
Places the content of one of bits at the address specified by the content of the HL register pair plus the object
code's 8-bit data d that is added after being sign-extended, with the bit itself specified by 3 low-order bits of
the A register, into the zero flag after inverting it and sets the bit to 1.

CLR {HL+C).A 1110 0111 1111 1010 ¢ 12e----]8 [2F « [HLACY.A:{HL+C}.A « 0
Places the content of one of bits at the address specified by the content of the HL register pair plus the C
register content that is added after being sign-extended, with the bit itself specified by 3 low-order bits of the
A register, into the zero flag after inverting it and clears the bit to 0.

CLR (+SP).A 1110 01101111 1010 20 ----Ts [SP o SPe1:7F « (SP).A:(SP).A v D

Places the content of one of bits at the address specified by the content of the stack pointer after being
incremented, with the bit itself specified by 3 low-order bits of the A register, into the zero flag after
inverting it and ¢lears the bit to 0.

CLR (PC+A).A

0100 111171111 1019 ¢ IZ « - - - -[e ]ZF « (PC+A} A:(PC+AY.A « D

Places the content of one of bits at the address spocificd by the content of the program counter plus the
accumulator content that is added after being sign-extended, with the hit itself specified by 3 low-order bits
of the A register, into the zero flag after inverting it and clears the bit to 0.

LD CF,g.b

1110 1ggg : 0101 ibbb : [t -s---]2 lcreg.p

Loads the content of a bit of 8-bit register g that is specified by b in the object code inta the carry fiag.
Example: If the instruetion LD CF,A 4 is executed when A=01101101g, then C¥=0and JF=1.

. LD CF,(x}.b

0101 1hbb : xnxx xxxx | [E-+--Ta FCF « (x3.b

Loads the content of one of bits at the address (0000 to OOFFA-[) specified directly by x in the object code, with
the bit itself specified by b in the object code, into the carry flag.

LD CF,{vw).b

1110 G001 wwww wwww i vvvy vywv [T - # - - - | § CF + (vw).b
0101 1ibbb:

Loads the content of one of bits at the address (0000 to FFFFy) specified directly by vw in the object code,
with the bit itself specified by b in the object code, into the carry flag.

LD CF,{DE).b

1110 0010 : 0101 1bbb ! i€ -«---]3 [cF « (DE}.b

Loads the content of one of bits at the address specified by the DE register pair, with the bit itself specified
by b in the vbject code, into the carry flag.

LD CF,(HL).b

1110 DO11: 010t 1bbb | [C-e---]3 [cF « oLy b

Loads the content of one of bits at the address specified by the HL register pair, with the bit itself specified
by bin the object code, into the carry flag.

LD CF,{IX).b

1110 9100 : 0101 1bbb ; It-+---T3 [cF « [1x).b

Loads the content of one of bits at the address specified by the index register IX, with the bit itsell specified
by b in the object code, into the carry flag.

LD CF,(IY}.b

1110 0101 | 0101 1bbb [e-w---Ts [er « (1vy.p

Loads the content of one of bits at the address specified by the index register Y, with the hit itself specified
by b in the object code, into the carry flag.

. LD CF,(IX+d).b

1101 0100 ; d¢dd dddd : 0101 bbb |C - « - - -5 [CF ¢ (:1x+d).b

Loade the sontont of ono of bito ot the address specified by the cuntenl of the index register 1X plus the object
code’s 8-bit data d that is added after being sign-extended, with the bit itself speciﬁes by b in the object code,
into the carry flag.

LD CF,(IY+d).b

1101 0101 | dddd dddd 0101 1bbb [T - & - - - | & [cF « (1v+d).b

Loads the content of one of bits at the address specified by the content of the index register Y Elus the object
code’s 8-bit dutu d that is added after belng sign-extended, with the bit 1tself specitied by b in the object code,
into the carry flag.

LD C¥,{SP+d).b

1101 0110 © dddd dddd : 0101 bbb |T - « - - - |5 [cr ¢ (sP+d).b

Loads the content of one of bits at the address specified by the content of the stack pointer plus the object

code’s 8-bit data d that is added after being sign-extended, with the bt itself specified by b in the ahject ende,
into the carry flag.

LD CF,(EL+d).b

1101 0113 : dddd dddd : 0101 bbb [T - w - - -5 [CF « (HL+d}.b

Loads the content of one of bits at the address specified by the content of the HL register pair plus the object
code’s 8-bit data d that is added after being sign-extended, with the bit itself specified by b in the object code,
into the carry flag.

L0 CF,{HL+C).b

1110 0111 : 0161 1bbb | It-w---Is {CF « (HL+0).b

Loads the conlent of one of bits at the address specified by the content of the HL register pair plus the C
register content that is added after being sign-extended, with the bit itself specified by b in the object code,
into the carry flag.

LD CF,{15P).b

1110 0110 : 0101 1bbb | g - ---T4 [sp e sP+1:CF « (SP).b

Loads the content of one of bits at the address specified by the content of the stack pointer after being
incremented, with the bit itself specified by b in the object code, into the carry flag.
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LD

CF,(PC+A). b

0100 1111 : G10E 1bbh © T-s---|5 CF « {PC+A}.b

Loads the content of one of bits at the address specified by the content of the program counter plus the
accumulator content that is added after being sign-extended, with the bit itself specified by b in the object
code, into the carry flag.

LO

CF,{x).A

1110 0000 | xxx xxxx i 1111 11001C - = - - -] 4 [er « (x).a

Loads the content of one of bits at the address (0000 to 00FFy) specified directly by x in the ohject code, with
the bit itself specified by 3 low-order bits of the A register, into the carry fla

LD

CF,(vw).A

1110 D00 ; wwww wwww  vvvy vvvy
1313 11080 ¢ H

E-.—--|5 [CF'—(VN).A

Loads the content of one of bits at the address (0000 to FFFFy) specified directly by vw in the object code,
with the bit itself specified by 3 low-order hits of the A register, into the carry flag.

LD

CF.(DE).A

1110 0010 1111 1100 : - .-~ -Tsa [cF « (pEY.A

Loads the content of one of bits at the address specified by the DE register pair, with the bit itself specified
by 3 low-order bits of the A register, into the carry flag.

LD

CF,(HL).A

1110 0011 ! 1111 1100 . [T« ---T lcF « (HL).A

Loads the content of one of bits at the address specified by the HL register pair, with the bit itself specified
by 3 low-order bits of the A register, into the carry flag.

LD

CF,{(IX).A

1110 0100 : 1111 1100 it -«---]3 lcF « (1x3.A

Loads the content of one of bits at the address specified by the index register IX, with the bit itself specified
Ly 3 low-urder bits of the A register, into the carry flag.

LD

CF(I¥).A

1110 0101 1111 1100 ; [E-«---[a [cF « (1vy.8

Loads the content of one of bits at the address specified by the index register I'Y, with the bit itself specified
by 3 low-order bits of the A register, into the carry flag.

LD

CF.(IX+d}.A

1101 0100 : dddd dddd > 1111 1100 [ - « - - - | & [€F « (1xrd).A

Loads the content of one of bits at the address specified by the content of the index register IX plus the object
code’s 8-bit data d that is added after being sign-extended, with the hit itself specified by 3 low-order bits of
the A register, into the carry flag.

LD

CF,(1¥+d).A

1161 0101 : dddd dddd : 1111 11601E - & - - - |5 JcF v (av+dy.A

Loads the content of one of bits at the address specified by the content of the index register IY plus the object
code’s 8-bit data d that is added after being sign-extended, with the bit itself specified by 3 low-order bits of
the A register, into the carry flap,

Ltp

CF, (SP+d).A

1101 0110 dodd dddd : 1111 1100]C - e - - -] 5 [cr « (sp+a).a

Loads the content of one of bits at the address specified by the content of the stacl:{Pointer plus the object
code’s 8-bit data d that is added after being sign-extended, with the bit itsell specified by 3 low-order bits of
the A register, into the carry flag.

LD

CF, (HL+d).A

1101 0111 | dddd dddd : 1111 1100 |C - « - - -5 [cF « (Hl+g).a

Loads the content of one of bits at the address specified by the content of the HL register pair plus the object
code’s 8-bit data d that is added after being sign-extended, with the bit itself specified by 3 low-order bits of
the A register, into the carry flag.

LD

CF,(HL+C).A

119 0111 1111 1160 ° [E-v---Ts [CF « (HL+C). A

Loads the content of ane of hits at the addrese specified by the content of the HL register pair plus the €
register content that is added after being sign-extended, with the bit itself specified by 3 low-order bits of the
A register, into the earry flag.

L

o

CF,{+SP) A

1110 0110 ;1111 1100 § 18- -""Ta | 5P ¢ SP+1.CF « (5Py.A

Loads the content of one of bits at the address specified by the content of the stack pointer after being
ineremented, with the bit itself specified by 3 low-urder bits of the A register, into the carry fiag

LD

CF,{PC+A).A

0100 1111: 1111 1100 ; J[t-«---T5 [CF e (PCvA).a

Loads the content of one of bits at the address specified by the content of the pregram counter plus the
accumulator content that is added after being sign-extended, with the bititself specified by 3 low-order bits
of the A register, into the carry flag.

TEST g.b

1110 iggg : 0101 tbbb ! [« -5 -- -T2 T

Places the content of a bit of 8-bit register g that is specified by b in the object code into the jump status flag
éfter inverting it. Example: If the instruction TEST A.5 is executed when A = 0101 1100g, then JF =1 and
F=0.

TEST (x).b

0101 1bbb | xxxx raxx | Cle-T--Ta [9F « (x3.b

Places the content of one of bits at the address (0000 to 00FFy) specified directly by x in the object code, with
the bit itself specified by b in the object code, into the jump status flag after inverting it.

TEST (vw).n

1110 0001 [ wwww wwww 5 vyvy vwwv le - J - - - | 5§ JE + (vw).b
0101 1bbb @

Places the content of one of bits at the address (0000 to FFFFy) specified directly by vw in the object code,
with the bit itself specified by b in the object code, into the jump status flag after inverting it.

INST-58




TOSHIBA

UNDER DEVELOPMENT TLCS-870/C

*z

=z

*2

2

2

*2

*2

.z

2

*2

*2

2

*2

*2

*2

*2

.2

MNEMONIC

FLAG

OBJECT CODE (Binary) Ji1cHsV

CYCLE FUNCTION

TEST

(DE}.b

1110 0010 : 0101 1bbb : e -J---]3 JF + (DE).b

Places the econtent of one of bits at the address specified by the DE register pair, with the bit itself specified
by bin the object code, into the jump status flag after inverting it.

TEST

{(HL) .5

1110 0011 : 0101 1bbb : Ja -7---Ts lar «~ (LY.

Places the content of one of bits at the address specified by the HL register pair, with the bit itself specified
by b in the object code, into the jump status flag after inverting it.

TEST

{IX).b

1110 0100 : 0101 1abb . -T7--]» [3F « (T35

Places the content of one of bits at the address specified by the index register X, with the bit itself specified
by b in the object code, into the jump status flag after inverting it.

TEST

(I¥).b

1110 0101 0101 bbb : [. -F-- -1 lar « {T}.b

Places the content of one of bits at the address specified by the index register IY, with the bit itself specified
by bin the object code, into the jump status flag after inverting it.

TEST

(IX+d).b

1101 0100 : dddd dddd : 0101 bbb e - J - - - |5 [JF « (TX+a).6

Places the content of one of bits at, the address specified by the content of the index register IX plus the object
code’s 8-bit data d that is added aller being sign-extended, with the bit itself specified by b in the object code,
into the jump status flag after inverting it.

TEST

(I¥+d).b

1101 0101 : dddd dddd : 0101 1bbb |« - 3 - - - 15 J9F « {1v+d).b

Places the content of one of bits at the address specified l:iy the content of the index register I'Y plus the object
code's 8-bit data d that is added after being sign-extended, with the bii itself specified by b in the object code,
into the jump status flag after inverting it.

TEST

{SP+d).b

1101 0110} dddd dddd : 0101 tbbb]e - J - - -5 [JF « (SP+d).0

Places the content of one of bits at the address specified by the content of the stack pointer plus the object
code’s 8-bit data d that is added after being sign-extended, with the bit itself specified by b in the object code,
into the jump status flag after inverting it.

TEST

(HL+d} .b

1101 0111} gddd dddd : 010t thhble - 3 - - -5 J3F « {hL+d).b

Places the content of one of bits at the address specified by the content of the HL register pair plus the object
code’s 8-bit data d that is added after being sign-extended, with the bit itself specified by b in tﬁe object code,
into the jump status flag after inverting it.

TEST

(HL+C) . b

1119 0111 0101 1bbb : - J-- |5 [oF - (HC=Cy.B

Places the content of one of bits at the address specified by the content of the HL registerpair plus the C
register content that is added after being sign-extended, with the hit itself specifie by b in the object code,
into the jump status flag after inverting it.

TEST

{+5P).b

1110 0110 ; 0101 1bbb | [« - T---]a |sP « SP+1:3F « (SP).b

Places the content of one of bits at, the address specified by the content of the stack pointer after being
incremented, with the bit itself specified by b in the object code, inte the jump status flag after inverting it.

TEST

(PC+AY .k

0100 1111: 0101 1bbb : o -T7---Ts [JF « {PC+A}.b

Places the content of one of bits at the address specified by the eontent of the program counter plus the
accumulator content that is added after being sign-extended, with the bit itself specified by b in the object
code, into the jump status flag after inverting it.

TEST

1110 0000 ¢ xxxx xxxx | 1111 1100 ]. -J- - -I 4 [ oF « (x).A

Places the content of one of hits at the address (0000 to 00FFg) specified directly by x in the object code, with
the hit itself specified by 3 low-order bits of the A register, inte the jump status flag after inverting it.

TEST

(vw). A

1110 0001 wwww wwww | vvvv vwvv e - J - - - |6 JF « (vw} A
1111 1100 : :

Places the content of one of bits at the address (0000 to FFFFy) specified directly by vw in the ohject code,
with the bit itself specified by 3 low-order bits of the A register, inlo the jump status flag after inverting it.

TEST

(BE}.A

1110 0010 : 1111 1100 ; [+ -F---]a [9F « [DEY.A

Places the content of one of bits at the address specified by the DE register pair, with the bit. itself specified
by 3 low-order bits of the A register, into the jump status flag after inverting it.

TEST

(HL).A

1110 0011 : 1111 1100 : [« -7---Ta far -« (HO) A

Places the content of one of bits at the address specified by the HL register pair, with the bit itself specified
by 3 low-order bits of the A register, into the jump status flag after inverting it.

TEST

(I%).4

1110 0100 ; 1111 1100 ! [« -7---f3 [3F c (ixy.a

Places the content of one of bits at the address specified by the index register IX, with the bit itself specified
by 3 low-order bits of the A register, into the jump status flag after inverting it.

TEST

(IY).A

1110 0101 :1111 1100 [+ -T---]a |oF « {TY1.A

Places the content of one of hits at the address specified by the index register [¥, with the bit itself specified
by 3 low-order bits of the A register, into the jump status flag after inverting it.
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op | TEST (Ix+d).A 1101 0100 dddd dddd : 13111 1100 (e - J - ~ - JF « {IX+d).A

§
Places the content of one of bits at the address specified by the content of the index register IX plus the object
code’s 8-bit data d that is added after bein, sign-extended, with the bit itself specified by 3 low-order bits of
the A register, into the jump status Nag after inverting it.

ez [ TEST (IY+d).A 1101 010} | dddd dded | 1111 1100 [s - J - ~ - | § [ofF « {Tv+d1.A

Places the content of one of bits at the address specified by the content of the index register I'Y plus the object
code's 8-bit data d that is added after bei;lﬁ sign-extended, with the bit itself specified by 3 low-order bits of
the A register, into the jump status flag after inverting it.

sz | TEST (SPed).A 1101 0110 : dddd ddde : 1111 1100 Je - J - ~ -] & [aF « (sprd).A

Places the content of one of bits at the address specified by the content of the stack pointer pius the ohject
code’s B-bit data d that is added after bei:ﬁesign-extende , with the bit itself specified by 3 Fow-order bits of
the A register, {nto the jump status flag affer inverting it.

«2 [ TEST (HL+d).A {1101 0111 dddd dddd ; 1111 1100w - J ~ - |5 TJF « [ALrd).A

Places the content of ane of hits at the address specified by the content of the HL register pair plus the object
code’s 8-bit data d that is added after bein’% sign-extended, with the bit itself specified by 3 low-order bits of
the A register, into the jump status flag after inverting it.

vz | TEST (HL+C}.A 1110 0111 1111 1100 : «-J---15 TIF « {Ri=C).A

Places the content of one of bits at the address specified by the content of the HL register pair plus the C
rogister eontent that is added after being sign-extended, with the bit itsell specified by 3 low-order bits of the

TEST (+SP).A 1110 0119} 1113 1100 : e -g---Ta Tsp « spi1:aF » (50) .2

. A register into the jump status flag after inverting it.
-2

Places the content of one of bits at the address specified by the content of the stack pointer after being
incremented, with the bit itself specified by 3 low-order bits of the A register, into the jump status flag after
inverling it

wz | TEST (PC+R).A D100 1111 ! 1111 1100 s -JF---1Is Tar « {Pren) .2

Places the content of one of bits at the address specified by the content of the program counter plus the
accumulator content that is added after being sign-extended, with the bit itself specified by 3 low-order bits
of the A register, into the jump status flag after inverting it.

L0 g.b,CF 1110 1gag 1110 fbbb : 1----~- [z [g.b «cF

Stores the content of the carry flag into a bit of 8-bit register g that is specified by b in the object code.
Example 1: If the instruetion LD A.5,CF is executed when A=15g and CF =1, then A= 35gand CF=1.
Example 2: If the instruction LD B.2,CF is executed when B=7TE and CF=0, then B= TAgand CF=0.

LD (x}.b,CF 1110 0008 sxwx sxxx . 1110 Lobly it - - - - - Is T(xy.0 « ¢F

Stores the content of the carry flag into one of bits at the address (0000 to 00FFg) specified directly by x in
the object code, with the bit itself specified by b in the object code.

LD (vw).b,CF 1110 DDO1 © wwww wwww © vvvy vvvvli ----- ls (vw}.b + CF

1110 ibbb: :

Stores the content of the carry flag into one of bits at the address (0000 to FFFFy) specified directly by vw in
the object code, with the bit iiself specified by b in the object code.

LD (DE}.b,CF 1110 0010 1110 ibbb [t - ---- I Y

Stores the content of the carry flag into one of bits at the address specified by the DE register pair, with the
bit itself specified by b in the object code,

. L0 (HL}.b,CF 1110 0611} 1110 16bl . Ji- - - Te Tiviye « cF
Stores the contont of the earry flag into one of bits at the addrcss specified by the HL register pair, with the
bit itself specified by b in the object code.

LD (IX).b,CF 1110 0100 ! 1110 1bbb | J1 - -- - - l4 V(1x). = CF

Stores the content of the carry flag into one of bits at the address specified by the index register [X, with the
bit itself specified by b in the object code.

LD (IY).b,CF 1110 0101} 1110 1bbh : f1----- | 4 Juvy .6« cF

Stores the content of the carry flag into one of bits at the address specified by the index register I'Y, with the
bit ilsell specified by b in the ohject code.

LD {Ix+d).b,CF | 1101 0100 : dddd dddd: 1110 1bbb |1 - - - — - Te [ (Ix+d).b « cF

Stores the content of the carry flag into one of bits at the address specified by the content of the index
register IX plus the object code's 8-bit data d that is added after being sign-extended, with the bit itself
specified by b in the gbject code.

D (Iv+d).b,CF | 1101 0101 : dddd dddd ; 1110 1bbb |3 - - - - - I8 Toavedys e cf

—

Stores the content of the carry flag inte one of bits at the address specified by the content of the index
register 1Y plus the object code’s 8-bit data d that is added after being sign-extended, with the bit itself
specified by b in the object code.

LD {Sp+d).b,CF 11101 0110 | dddd dddd : 1130 bbb |1 - - - -] o T(sp+d).b + cF

Stores the content of the carry flag into one of bits at the address specified by the content of the stack pointer
plus the object code’s 8-bit date d that is added after being sign-extended, with the bit itself specified by bin
the object code.
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LD (HL+d}.b,CF | 1101 0111 : dddd dddd : 1110 1bbb |1 - - - - - 5 (HL+d}.b « CF
Stores the content of the carry flag into one of bits at the address specified by the content of the HL register
Bair plus the object code’s 8-hit data d that is added after being sign-extended, with the bit itself specitied by

in the object code.

LD (HL+C) b, CF 1110 0111 ° 1110 1bbb : [1 - - -7 [s [ (HeeCh.b « cr
Stores the content of the carry flag into one of bits at the address specified by the content of the HI, regisler
pair plus the C register content that is added after being sign-extended, with the bit itself specified bybin
the object code.

LD (+SP).b,CF 1110 0110 1110 1bbb: Ti----- [ [SP « SPet:(sPY.b + CF
Stores the content of the carry 1lag into one of bits at the address specified by the content of the stack pointer
after being incremented, with the bit itself specified by b in the object code.

L0 (PC+A).b,CF |0200 1111 ;1110 1bbb ; [1----= s [(Pe+a).b « CF
Stores the content of the carry flag into one of bits at the address specified hy the content of the program
counter plus the accumulator content that is added after being sign-extended, with the bit itse] specified by
kb in the object code.

LD (x).A,CF 1110 0000 © xxxx xxxx : 1111 001101 - - - - - B T(x).a « cF
Stores the content of the carry flag into one of bits at the address (0000 to 00FFy) specified by x in the object
code, with the bit itself specified by 3 low-order bits of the A reginter.

LB {vw).A,CF 1110 0061 | wwww wwww | vwwy wwwy J1 - - - . - [ {vw}. A « CF
1111 0011 ; :
Stores the content of the carry flag into one of bits at the address directly specified by vw in the object code,
with the bit itself specified by 3 iow-order bits of the A register.

LD (DE).A.CF 1110 0010 ° 1111 0011 | i - - - [4 [¢pE).a « cF
Stores the content of the carry flag into one of bits at the address specified by the DE register pair, with the
bit itself specified by 3 low-order bits of the A register.

LD (HL).A,CF 1110 0011 : 1111 ggil ! [1----- T'a [¢HLy).a « cF
Stores the content of the carry flag into one of bits at the address specified by the HL register pair, with the
bit itself specified by 3 Jow-order bits of the A register.

LD (IX).A,CF 1110 0100 : 1111 001t : [1----- ja Tzxy.a < cF
Stores the content of the carry flag into one of bits at the address specified by the index register IX, with the
bit itself specified by 3 low-order bits of the A register.

L0 (TI¥).A,CF 1110 0101 ; 1111 0011 : [+ - - - Ty l(Iv).A « CF
Stores the content of the carry flag into one of bits at the address specified by the index register I'Y, with the
bit itself specified by 3 low-order bits of the A register.

LD (1X+d),A,CF | 1101 0100 dddd dddd : 1111 0011 |1 = = = — - s [(1x+d) A « cF
Stores the content of the carrg flag into one of bits at the address specified by the content of the index
register IX plus the object code’s 8-bit data d that is added after being sign-extended, with the bit itself
specified by 3 low-order bits of the A register,

{I¥+d).A,CF [ 1101 0101 dddd dddd > 1111 00111 - - - _ | g [(1v+d).a ~ cF

Stores the content of the carry flag into one of bits at the address specified by the content of the index
register IY plus the object code’s B-bit data d that is added after being sign-extended, with the bit itself
specified by 3 low-order bits of the A register.

LD (SP+d}.A,CF [1101 0110 : dddd dddd i 111 0011 |1 - - - - - I [(sp+a).a « cF
Stores the content of the carry flag into one of bits at the address specified by the content of the stack Eointer
plus the abjert rode’s 8-bit data d that is added after being sign-extended, with the bit itself specificd ¥ 3
low-order bits of the A register.

LD {HL+d}.A,CF | 1101 0111 dddd dddd : 1111 pO11[1 - - - - - Is [ (HL+g).A » CF
Stores the content of the carry flag into one of bits at the address specified by the content of the HL r?—%ist.er
pair plus the object code’s 8-bit data d that is added after being sign-extended, with the bit itself specified by
3 low-order bits of the A register.

LD (HL+C).A,CF |1110 0111 : 1111 0011 : Ji---- - Ta ] (HL+C).A = CF
Stores the content of the carry flag into one of bits at the address specified by the content of the HL re gister
pair plus the C register content that is added after being sign-extended, with the bit itself specified by 3 low-
order bits of the A register. .

LD (+SP).A,CF 1110 0110 ; 1111 0011 : 1 - - - - - |5 |SP_+« SP+1:(SPy.A ~ CF
Stores the content of the carry flag into one of bits at the address specified by the content of the stack pointer
after being incremented, with the bit itself specified by 3 low-order bits of the A register.

LD (PC+A}.A,CF {0100 1111: 1111 011 1 --- -~ [s Tircea) a « cF
Stores the content of the carry flag into one of bits at the address specified by the content of the Frogram
counter glus the accumulator content that is added after being sign-extended, with the bit itsel specified by
3 low-order bits of the A register.
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£PL g.hb 1110 1ggg ’ 1110 Obbb Is----13 ZF « g.big.b ¢ g.b
Places the content of a bit of 8-bit register g that is specified by b in the chject code into the zero flag after
inverting it and inverts the content of the bit.
Example: If the instruction CPL A.3 is executed when A =3Cy, then ZF =0 and A = 34y5.
CPL (X).b 1110 000U { xxxx xxxx ;1110 Obbb [Z s - - - ~| & [lF‘-(x).b:(x).b'-(x).b
Places the content of one of bits at the address (0000 to GOFFH):}Peciﬁed direetly by x in the object code, with
the bit itself specified by b in the object code, into the zero flag after inverting it and then inverts the content
of the bit.
CPL (vw).b 1110 0001 | wwww wwww S vvvy vuvw [7 « - - - -IB IZF + fvw) . bi(vw).b « (vw).b
1110 Obbb : :
Places the content of one of bits at the address (0000 to FFFFy) specified directly by vw in the object code,
with the bit itself specified by b in the object code, into the zero flag after inverting it and then inverts the
content of the bit.
CPL {DE).b 1110 G010 : 1110 Ohhb - [z a - - -] [zF « (DE) . b.(DE).b ~ (DE).b
Places the content of one of bits at the address specified by the DE register pair, with the bit itself specified
by b in the object code, into the zero flag after inverting it and then inverts the content of the bit,
CPL (HL).b 1110 0011} 1110 Obbb : [74 ----Ta {ZF « (HL).B:(HL).b « (HL}.b
Maces the conlent of one uf bits at the address specified by the HL register pair, with the bit itself specified
. by bin the object code, into the zers flag after inverting it and then inverts the content of the bit.
CPL (IX).b 1180 0106 ; 1110 0bbb : 24 ----]a [2F « (TO.b:(Ix).b ~ (1X].5
Places the content of ane of bits at the addreas specified by the index register IX, with the bit itself specified
by b in the object code, into the zero flag after inverting if and then inverts the content of the bit.
CPL (IY).b 1110 0101 : 1110 0bbb [7----1]a {7F « (T71.b:(I¥}.b ¢ {IV).0
Places the content of one of bits at the address specified by the index register I'Y, with the bit itsell specified
by bin the object code, into the zero flag after inverting it and then inverts the content of the bit,
CPL {IX+d).b 1101 0100 | ddad dddd : 1110 Obbb [z « - - - -|& [2F « {T¥3d).b:{IX+d}.b « (I%e).b
Inverts the content of one of bits at the address specified by the content of the index register IX plus the
object code’s 8-bit data d that is added after being sign-extended, with the bit itself specified by bin the
ohiect code.
CPL (IY+d).b 1101 0101 dddd dddd 1110 Obbb [Z v - - - - 1§ 12F « (IV+d).b.(IY+d).b « (IY+d].b
Inverts the content of one of bits at the address specified by the content of the index register I'Y Elus the
object code’s 8-bit data d that is added after being sign-extended, with the bit itself specified by b in the
ohject code.
CPL (SP+d).D 1101 0114} dddd_dddd i 1110 Qbbb JZ » - - - -8 [ZF « (SP+d}.b:(SP+d).b + (SP+d).b .
Inverts the content of one of bits at the address specified by the content of the stack pointer plus the object
code’s 8-bit data d that is added after being sign-extended, with the bit itself specified by b in the object code.
CPL {HL+d).b 1101 D111 | dddd dgd4 : 1110 Obbb [Z & - - - -6 [zF « (H33).b:(HL+d}.b_« (Ai<a;.n
Inverts the content of one of bits at the address specified by the content of the HL register pair plus the object
code’s 8-bit data d that is added after being sign-extended, with the bit itself specified by b in the object code.
. CPL (HL+C}).b 1110 0111 : 1110 Obbb : [ze----Ts [ 2F « {HL+CI.B:{HL+C}.b « (HL+C).b
Inverts the contant of one of bite at tho addreos specificd by the content of the 11L regisber pair plus the C
register content that is added after being sign-extended, with the bit itself specified by b in the object code.
CPL (+5P).b 1110 0110 ; 1110 Qbbb : [z« - ---Ts [SP « SP+1:2F « (SP).b:i(SP}.b + (P}.b
Tnverts the content of one of bits at the address specified by the content of the stack pointer after being
incremented, with Lhe bit itsell specified by b in the object code.
CPL (PC+A).b 0100 11111110 Obbb ' [z ----Ts [ 2F + (PC+A).b:(FC+A).b + (PC+A).D
Inverts the content of one of bits at the address specified by the content of the Fmgram counter plus the
acgumulator content that is added after being sign-extended, with the bit itself specified by b in the ahject.
code.
CPL (x).A 1110_0000 | xxxx xxxx i 1111 1011 (2 & -~ - - -1 § [7F « (\)A:(n).8 « () .A
Places the content of one of bits at the address (0000 to 00FF;;) sgeciﬁed directly by x in the object code, with
the bit itself specified by 3 low-order bits of the A register, into the zero flag after inverting it and then
| inverts the content of the bit.
CPL (vw).A 1110 0001 © wwww wwww = vvvy vwyv {Z » - - ~ -] § IF « (vw) Ai{vw}. A « {vw}.A
1111 1011 :
Places the content of one of bits at the address (0000 to FFFFy) specified directly by vw in the object code,
with the bit itself specified by 3 low-order bits of the A register, into the zero flag after inverting it and then
inverts the content of the bit.
cPL (DE}.A 1110 0010 : 1111 1011 [ze---_Ta4 [zF « (DE).A:(DE).A « (DE).A
Places the content of one of bits at the address specified by the DE register dpair, with the bit itself specified
by 3 low-order bits of the A register, into the zero flag after inverting it and then inverts the content of the
bit,
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CPL {HL).A 1110 0011 1111 1011 : 2e----|a ZF « (HL).A:(HLY.A « (HL} A
Places the content of one of bits at the address specified by the HL register pair, with the bit itself specified
by 3 low-order bits of the A register, into the zero flag after inverting it and then inverts the content of the
bit.

CPI (Tx).A 1116 0100 ° 1111 1011 : [z . ----T4 [2¢ - (TO.A 0. - (I .A
Places the content of one of bits at the address specified by the index register IX, with the bit itself specified
by 3 low-order bits of the A register, into the zero flag after inverting it and then inverts the content of the
bit.

CPL (I¥).A 1110 0101 1111 1011 [z ----]4 [ 2F « (T¥).A:(IV}.A« {IV].A
Places the content of one of bits at the address specitfied by the index register 1Y, with the bit itsell specified
by 3 low-order bits of the A register, into the zero flag after inverting il and then inverts the content of the
bit.

CPL (IX+d).A 1101 0100 : dddd dédd : 1111 10117 « = = - -] & [7F « (Txad) A:(Ix+d).A ~ (1E*d).A
Inverts the content of one of bits at the address specified by the content of the index register IX plus the
object code’s 8-hit data d that is added after being sign-extended, with the bit itself specified by 3 low-order
bits of the A register.

CPL (IT+d).A 1101 0101 dudd dddd : 1111 1011{Z o - - - - |6 [2F « (TV+d) A:(Iv+d).A « (IV+d).A
Inverts the content of cne of bits at the address specified by the content of the index register 1Y plus the
ohject code’s B-bit data d that is added after being sign-extended, with the bit itsclf spocified by 3 low-order
bits of the A register.

CPL (SP+d}.A 1101 0110 : dddd dddd : 1111 1011 [Z » - - - -8 [2F « (SP+d) A:(SP+d).A « (SP+d}.A
Inverts the content of one of bits at the address specified by the content of the stack pointer plus the object
code’s 8-bit data d that is added after being sign-extended, with the bit itself specified by 3 low-order bits of
the A register,

CPL (HL+d) .4 1101 0111 : dddd deldd : 1111 1011 [Z « - - - - 16 [2F « (AL¥d).A.(HL+d).A « (HL*d).A
Inverts the content of one of bits at the address specified by the content of the HL register pair plus the object
code’s 8-bit data d that is added after being sign-extended, with the bit itself specified by 3 low-order bits of
the A register.

CPL (HL+L).A 1110 0131 1314 1011 J1 e - ---]8 [2ZF « (HL¥C) A:(HL+C).A « {HL+().A
Inverts the content of one of bits at the address specified by the content of the HL register pair plus the C
register content that is added after being sign-extended, with the bit itself specified by 3 low-order bits of the
A register.

CPL (+SP).A 1110 0110 1111 1011 ° ]7 - - - - uls ]su.. €0+1:7F « (GP}.A{EP).A « (EP}.A
Inverts the content of one of bits at the address specified by the content of the stack pointer after being
incremented, with the bit itself specified by 3 low-order bits of the A register.

CPL (PC+A).A 0100 1111 : 1111 1011 ; lze----]8 | ZF « (PC+A} A:{PC+A}.A « (PCIAY.A
Inverts the content of one ol Lils at the uddress specified by the content of the ?rogram counter plus the
accumulater content that is added after being sign-extended, with the bit itself specified by 3 low-order bits
of the A register.

XOR CF,g.b 1110 1ggg : 0101 Obbb | [t-+---T2 [CF r cFag.b

Logically XORs the content of a bit of 8-bit register g that is specified by b in the object code with that of the
carry flag and places the result into the carry flag Example: If the instruction XOR CF, A.3 is executed
when A=5Byand CF=1, then A=5By, CF=0and JF=1.

o

CE,(x}.b

1110 0000 | xxxx xxxx . 0101 Obbh [T - » - - -] 4 [crF - CF{x).b

Lo(fical] y XORs the content of one of bits at the address (0000 to 00FFy;) specified direct] 1y by x in the object
code, the tgt itself being specified by b in the object code, with that of tl}'1{e carry flag and places the result inte
the carry flag.

XOR

CF,(vw).b

1110 0001 wwww wwww | vvvv vvvy [T - o - - - |5 CF « CFa (vu).b
0101 Obbb - :

Logically XORs the content of ene of bits at the address (0000 to FFFFy) sFeciﬁed directly by vw in the
ohject ende, the bit itself being specified by b in the object code, with that, of the carry flagand places the
result into the carry flag,

CF,(DE).b

1110 0B10 : 0101 Obbb | [C-%---]3 [cF « cra(pEY.B ]

Logically XORs the content of one of bits at the address specified by the DE refister pair, the bit itself being
specified by b in the object code, with that of the carry flag and places the result into the carry flag.

CF,{HL).b

1110 0011 0101 Obbb : it-+---13 {cr « crw(HDY.b

Logically XORs the content of ane of bits at the address specified by the HL register pair, the bit itself being
specified by b in the object code, with that of the carry flag and places the result into the carry flag.

XOR

CF,{IX}.b

1110 0100 0101 Obbs : It - ---Ts [CF « CEv({IX).b

Logically XORs the content of one of bits at the address speeified by the index register IX, the bit itself being
specified by bin the object code, with that of the carry flag and places the result into the carry flag.

X0OR

CF.(IY).b

1110 0101} 0141 Obbb | [t -ua---]3 [cF « cracqiv).n

Logically XORs the content of one of bits at the address specified by the index register IY, the bit itself being
specified by b in the object code, with that of the carry flag and places the result into the earry flag.
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XOR CF,(IX+d}.b | 1101 0100 : dddd dddd : 0161 Obbb [T - & - - -| 5 CF + CF3 {1X+d).b

*2

.

Logically XORs the content of one of bits at the address specified by the content of the index register X plus
the object code’s 8-bit data d that is added after being sign-extended, the bit itself being specified by b in the
object code, with that of the carry flag and places the result into the carry flag.

XOR CF,(IY+d).b

1101 0101 yUgd dddd : 0101 06bb |C - » - - <] 5 [cr + ¢t v (1v+d).0

Logically XORs the eontent of one of bits at the address specified by the content of the index register [Y plus
the object code’s 8-bit data d that is added after being sign-extended, the bit itself being specified by bin the
object code, with that of the carry flag and places the result into the carry flag.

XOR CF,{SP+d).b |1101 0110 dddd dddd : 0101 Obbb | - » - - -|5 1 CF « CF¥ (Sp+d).b
Logically XORs the content of one of bits at the address specified by the content of the stack pointer plus the
object code’s 8-bit data d that is added after being sign-extended, the bit itself being specifie bybinthe
objest code, with that of the carry flag and places the result into the carry flag.

XOR CF,(HL+d).b | 1101 0111 dddd dddd : 9101 Obbb T - + - - - |5 [CF + CF 4 (HL+d) b

Logically XORa the content of ene of bits at the addiess specified by the content of the HL reglster pair plus
the object code’s 8-bit data d that is added after being sign-extended, the bit itself being specified by b in the
object code, with that of the carry flag and places the result into the carry flag.

XOR CF,{HL+C).b

1110 0111} 0101 Obbb | IT-«---Is IcF « Chae(HL+C) b

Logically XORs the content of one of hits at the address specified by the content of the HL register pair plus
the C register content that is added after being sign-extended, the bit itself being specified by bin the object
code, with that of the carry flag and places the result into the carry flag.

XOR CF,(+5P).b

1110 0110 : 010L Obhb | [T - a---]a4 [SP « SP+1:6F « CFa(sPY. b

Logically XORs the content of one of bits at the address specified by the content of the stack pointer after
being incremented, the bit itself being specified by b in the ohject code, with that of the carry flag and places
the result into the carry flag.

XOR CF,{PC+A}.b

0100 1111 :0101 Obbb [t -e---Is [CF « CFar(PC+A).b

Logically XORs the content of one of bits at the address specified by the content of the program counter plus
the accumulator content that is added after being sign-extended, the bit itself being specified by b in the
object cude, with that of the carry flag and places the result into the carry flag.

SET CF 0800 0101 i fo -1 ---Ts Jer « 1
Sets the carry flag to 1.
CLR {F 0000 0100 : : [1-0--"-T1 [cF <0
Clears the carry flag to 0.
CPL CF 0000 0110 : [o - - - - -Ts Lar v crier o 2F
Places the content of the carry flag into the jump status flag and then inverts the carry flag.
Example: If this instruetion is executed when CF =0, then JF=0 and CF=1.
DI 1100 1000 : 0011 1010 [7e---"Ts [zF « TWF:1MF « 0
Places the content of the interrupt master enable flag into the zero flag after inverting it and then clears the
interrupt master enable flag to 0. (Maskable interrupts thereby are disabled against acceptance.)
EI 1100 0000 : 0012 1010 : [z ----Ts |2F « IMF:IMF +« 1

Places the content of the interrupt master enable flag into the zero flag after inverting it and then sets the
Interrupt master enable flag to 1. (Maskable interrupts thereby are enabled for acceptance.)
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JRS T,$+2+d

100d dddd : 1 - ---- 472{t/¢) | if JF=1 then PC « PC+d alse null

When the jump status flag=1, this instruction causes control to jumnp to the address specified by the content
of the program counter (indicating two addresses ahead the location where the JRS instruction is stored}
plus 5-bit displacement d in the object code that is added after being sign-extended (— 16 to + 15). (In this
case, the instruction is executed in 4 cycles.)

When the jump status flag=0, sets the jump status flag to 1 and goes on Lo execute the next instruetion. (In
this case, the instruction 1s executed in 2 cycles.)

Example: If the instruction JRS T,$ + 9 stored at address C134y is executed when the jump status flag=1,
control jumps to address C13Dy.

JRS F, §+2+d

101d dddd : [1- - - - - [as2(tst) | i JF=0 then PC « PC+d else nyll

When the jump status flag=0, this instruction causes control to jump to the address specified by the content
of the program counter plus 5-bit displacement d in the object code that is added after being sign-extended
(—16to +15) {4 cycles). When the jumy status flag =1, performs nothing and goes on to execute the next
instruction (2 cycl{es).

J

Sl

T,5+2+d

1101 1110 : dddd dddd . [1 - - --- [as20t/#) 14f JE=1 then PC « PC+d else null

When the jump status flag =1, this instruction causes control to jump to the address specified by the content
of the dproqg‘ram counter (indicating two addresses ahead the location where the JR instruction is stored) plus
8-hit digplacement d in the object code that is added after being sign-extended ( - 128 to + 127) (4 eyeles),
Wh]en)the jump status {lag=0, sets the jump status flag to 1 and goes on to execute the next instruction (2
cycles).

Example: If the instruction JRT,$+ 0F611 stored at address C134y is executed when the jump status
flag=1, control jumps to address C12Ay.

JR

. $+42+d

1101 1111 : dddd dddd | e - - - - - [a72(2/¢) [ if 3F-0 then PC + PC+d olse nuld

When the jump status flag =0, this instruction causes control to jump to the address sgeci_ﬁed by the content
of the program counter plus 8-bit displacement d in the object code that is added after being sign-extended
(=128 to +127) (4 eyeles). When the jump status flag =1, performs nothing and goes on to exceute the next
instruetion (2 cycles{

JR
JR

EQ,$+2+a
Z,8+2+d

1101 100U | 0aad dddd ' [1 - - - -~- [4s2¢t/f) | if ZF=1 then PC « PC+d alse null

When the zero flag=1, this instruction causes contrel to jump to the address specified by the content of the
program counter plus 8-bit displacement d in the object code that is added after being sign-extended { — 128
to +127) (4 cycles).

When the zero flag =0, sets the jump status flag to 1 and goes on to execute the next instruction (2 cycles).

JR
JR

NE,$+2+d
NZ. $+2+d

1101 1001 ° dddd dddd ; 1--- -~ [4s2(t/f) | if 2F=0 then PC + PC+d eise null

When the zero flag =0, this instruction causes control te jump to the address specified by the content of the
program counter plus 8-bit displacement d in the object code that is added after being sign-extended (~ 128
to 1 127) (4 cycles).

When the zero flag =1, sets the jump status flag to 1 and goes on to execute the next instruction (2 cycles).

JR
JR

CS,$+2+d
LT,$+2+d

1101 1010 | dddd dddd } P [ 4/2(t/¢) | 4f CF=1 then PC + PC+d else null

When the carry flag =1, this instruction causes control to jumﬁ» to the address specified by the content of the
program counter plus 8-bit displacement d in the chject code that is added after being sign-extended (— 128
to +127) (4 eycles).

When the carry flag=0, sets the jump status flag to 1 and goes on t0 execute the next instruction (2 cycles).

JR
JR

CC.$+2+d
GE,$+2+d

When the earry flag =0, this instruction causes control to jump to the address specified by the content of the
program counter plus 8-bit displacement d in the object code that is added after being sign-extended (— 128
to +127) (4 eycles),

When the carry flag =1, sets the jump status flag to 1 and goes on to execute the next instruction (2 eycles).

JR

LE,§+2+d

1101 1100 : dddd dddd | [1----- [as2¢t7¢) [4f (CFVIF)=1 then PC « PC+d oise null

When the carry or zero flag = 1, this instruction causes control to jump to the address specified by the content
of the program counter plus 8-bit displacement d in the object code that is added after being sign-extended
(—128 to +127) (4 cycles). When both carry and zero flags =0, sets the jump status flag to 1 and goes on to
axeciite the next instruetion (2 eyeleg).

JR

GT,$+24d

1101 1101 : dddd dddd : [Lt - ---- las2(t/t) |11 (CFVZF)=0 then PC « PC+d else null

When both carry and zero flags =0, this instruction causes contro] to jump to the address specified by the
content of the program counter plus 8-bit displacement d in the object code that is added after being sign-
extended (- 128 to +127) (4 cycles). When the carry or zero flag=1, sets the jump status flag to 1 and goes

on to cxceute the next instruction {2 cycles).

J

B=

M, §+3+d

1110 1000 1101 0000 : dddd dddd 14 - = - - - Isractrey J 4% sF=1 than PC « PCed else nuld

When the sign flag=1, this instruction causes control to jump to the address specified by the content of the
program counter (indicating three addresses ahead the location where the JR instruction is stored) plus 8-
bit displacement d in the object code that is added after being sign-extended (— 128 to +127) {5 cycles).

When the sign flag=0, sets the jump status flag to I and goes on to execute the next instruction (3 cyeles).

JR

P, $+34d

1110 1000 1101 0001 dddd dddd [1 - - - - - 1 5/3(t/f) | 1 SF<D _then PC « PC+d else null

When the sign flag =0, this instruction causes control to jump to the address specified by the content of the
program counter plus 8-bit displacement d in the object code that is added after being sign-extended { — 128
to +127) (5 cycles). When the sign flag=1, sets the jump status flag to 1 and goes on to execute the next
instruction (8 cycles).
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JR

SLT,$+3+d

1110 1000 ° 1101 001G | dédd dddd |1 - - - - - 5/3(t/f} [ if {SF%VF)=1 then PC = PC+d eise null

-

When the XOR'ed result of the sign and overflow flags =1, this instruction causes control tojump to the
address specified by the content of the éarogram counter plus 8-bit displacement d in the ohject code that is
added after being sign-extended (128 to +127) (5 cycles). When the XOR'ed result of the sign and overflow
flage =0, sets the jump status flagr to 1 and poes on to execute the next instruction (3 cycles).

JR

SGE, $+3+d

1110 1000 : 101 0011 : dddd dddd |1 - - - - - [5/3¢t/r) [if (SF%VF)=0 then PC + PC+d else null

When the XOR'ed result of the sign and overflow flags =0, this instruction causes control to jump to the
address specified by the content of the program eounter plus 8-bit displacement d in the object code that is
added after being sign-extended (~ 12t§to +127) (5 cycles). When the XOR'ed result of the sign and overflow

flags =1, sets the jump status flag to 1 and goes ou Lu £xecute the next instructign (3 cycles).

J

]

SLE.§+3+d

1119 1000 ; 1101 0100 dddd dddd ll ----- |5/3{1./D lif IFV {SFYVF)=1 then PC « PC+d else null

When the XOR'ed result of the sigh and overflow flags or the content of the zero flag =1, this instruction
causes control to jump to the address specified by the content of the program counter plus 8-bit displacement.
d in the object code that is added after being sign-extended (— 128 to + 127) (5 eycles). When both of the
KOR'ed result of the sign and overflow flags and the content of the zero flag =0, sets the jump status flag to 1
and goes on to execute the next instruction (3 eyvcles).

JR

SGT,$+3+d

1110 1090 | 1101 0101 : dddd dddd |1 - - - - - 16/3(v/Fy | if ZFV {SFA*VF)=0 then PC « PCed olse null

When both of the XOR’ed result of the sign and overflow flags and the content of the zero flag=10, this
instruction causes control to jump to the address specified by the content of the pragram counter plus 8-bit
displacement d in the object code that is added after being sign-extended (— 128 to + 127) {5 cycles). When
the XOR'ed result of the sign and overflow flags or the content of the zero flag =1, sets the jump status flag
to 1 and goes on to execute the next instruction (3 cycles).

JR

VS, 5+3+d

1110 1000 : 1101 0110 : dddd dddd |1 - - - - - {5/3(t/7) | if VF=1 then PC « PC+d else null

When the overflow flag=1, this instruetion causes eontrol to jump to the addross speeified by the content of
the program counter plus 8-bit displacement, d in the object code that is added after being sign-extended (—

128 to +127) (5 cycles). When the overflow flag =0, sets the jump status flag to 1 and goes on to execute the

next instruction (3 cyeles).

JR

VC,$+43+d

1110 1000 © $101 0111 : dddd dddd [1 - - - - - [5/3(t/) [ if vF=0 then PC « PC+d else null

When the overflow flag =0, this instruction causes control to jump to the address specified by the content of
the program counter plus 8-bit displacement d in the object code t.iat is added after being sign-extended (—

128 to +127) (5 cycles). When the overflow flag=1, sets the jump status flag to 1 and goes on to execute the
next instruetion (3 cycles).

JR

$+2+d

1111 1100 ; dddd dddd : l1----- [4 [PC « PCed

Causes eontrol to unconditionally jump to the address specified by the content of the program counter
(indicating two addresses ahead the location where the JR instruction is stored) plus 8-bit displacement d in
the object code that is added after being sign-extended (- 128 to +127) Example: If the instruction JR

$+ 73 stored at address D5A 7y is executed, control jumps to address D61CH.

JP

mn

1111 1110 nonn_nnnn : mmmm mmmm | - ~ - - - - [a JL_PC_ + mn

Causes control to unconditionally jump to the address specified directly by 16-bit data mn in the object code.

Jp

a9

1110 1ggg : 1111 1110 | [-- - --- [2 {rc « gg

Causes eontrol to unconditionally jump to the address speeificd by the 16-bit register gg.
Example: If the instruction JP HL is executed when I1L = E325y, control jumps to address E325y.

o

1110 0000 | xxxx xxxx - 1111 1110 ]~ - - - - - Te [rc « (x+1.0)

Causes control to unconditionally jump to the address stored in consecutive 2-byte memory locations
beginning with the address (0000 to 00FFy) that is specified directly by x in the object code.
Example: If the instruction JP (85y) is executed when the contents of addresses 0085y and 0086y
respectively are 27 and C3H, control jumps to address €3274.

JP

(vw}

1110 0001 | wwww wwww § vwuv wwwy [~ - - - - - K PC + (vw+l,vw)
1111 1110 : .

Causes control to unconditionally jump to the address stored in consecutive 2-byte memory locations
beginning with the address (0000 Lo FFFFy) that is specified direetly by vw in the object code.

JpP

(DE)

1110 0010 : 1111 1110 ° [- - - - is [pc « (DE+1,DEY

Causes eontral tn uneonditionally jump to the address stored in consecutive 2 byto memory locations
beginning with the address that is specified by the DE register pair Example: Iiy the instruction JP (DE) is
executed when DE = 0125y and the contents of addresses 0125,y and 0126y respectively are 87y and E5y,
control jumps to address E587y;.

JP

(KL}

1110 0011 51111 1110 - - - - Is {Pe « (HL+1,HL)

Causes control to uncondilivnally jump to the address stored in consecutive 2-byte memory locations
beginning with the address that is specified by the HL register pair, Example: If the instruction JP (HL) is
executed when HL = 0125y and the contents of addresses 0125y and 0126y respectively are 87y and Eby,
control jumps to address E587y.

JP

(IX)

1110 0100 : 1111 1110 ; [- - - [s [Pc « (Tx+1,10)

Causes control to unconditionally jump to the address stored in consecutive 2-byte memory locations
beginning with the address that 15 speeified by the index register IX.

Example: If the instruction JP (IX) is executed when X = 0125}; and the contents of addresses 0125y and
0126y respectively are 87y and E5;y, control jumps to address E587y.
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JP (1Y)

1110 010111111 11103 |-~ - - - - 5 PC « (IY+1,1Y])

Causes control to unconditionally jump to the address stored in consecutive 2-byte memory locations
beginning with the address that 15 specified by the index register IY.

Example; If the instruction JP (IY) is executed when 1Y = 0125y and the contents of addresses 0125y and
0126y respectively are 87y and ESy, control jumps to address E587y.

JP (Ix+d)

1101 0100 : dddd dddd : 1111 1110 |- = - - - - [7 [PC « (Ix+d+1 Ix+d)

Causes control to unconditionally jump to the address stored in consecutive 2-byte memory locations
beginning with the address that is specified ]c? the content of the index register IX plus the object code’s 8-bit
data d that ig added after being sign-extended.

J7 (IY+d)

1101 0101 : dddd dddd : 1111 1110 [- - = - - - 7 [fC « (Iv+de1, IY+d)

Causes control to unconditionally jump to the address stored in consecutive 2-byte memory locations
beginning with the address that is specified kgr the content of the index register I'Y plus the object code’s 8-hit
data d that is added after being sign-extended.

JP (SP+d)

1101 0110 dddd _dddd : 1111 1110 - ~ - - - - B Tec « rspeds1,.sPid)

Causes control to unconditionally jump to the address stored in consecutive 2-byte memory locations
beginning with the address that is specified by the content of the stack pointer plus the object code's 8-hit
data d that is added after being sign—extended).r

JP {HL+d)

1101 0111 dddd dddd : 1111 21310 ]- - - - - - |7 [BC « (HL+d+1 HL+d)

Causes control to unconditionally jump to the address stored in consecutive 2-byte memory locations
beginning with the address that is specified by the eontent of the HL register pair plus the object code’s 8-bit
data d that is added after being sign-extended.

JP (HL+C)

1140 01111111 1110'¢ 1 ------ ] 7 B « {HL+C+1 HL+C)

Causes conlrol to unconditionally jump to the address stored in consecutive 2. hyte memory locations

beginning with the address that is specified by the content of the HL register pair plus the C register content,
that is added after being sign-extended.

JP (+5P)

1110 0110 ¢ 1111 3110 l------ [s [sp « spa1:pCc « (sP+1,5p)

Causes contro! to unconditionally jump to the address stored in consecutive 2 byte memory locations
beginning with the address that is spccified by the content of the stack pointer after being incremented.

JP {PC+R)

0100 1112 1113 1110 [- - I7 Ipe « (preact pean)

Causes control to unconditionally jump to the address stored in consecutive 2-byte program memory
locations beginning with the address that is sgecified by the content of the Rrog'ram counter PC (indicating
twy sddresses uheud the location where the JR instruction 1s stored) plus the accumulator content that is
added after being sign-extended (MSB is the sign bit). This instruction is suitable for multidirection branch
processing.
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CALLY n

0111 nann ; N [ 7 {SP,SP-1) « PC-1:SP « SP-2:
; : PC « (nx2+FFC1H,nx 2+FFCOH)

Performs a vectored subroutine call. Namei{, this instruction saves the content of the program counter PC
after subtracting by 1 (address where the CALLYV instruction is stored + 1,i.e., the return address) in order
of the upper and the lower bytes to data memory at the address specified by the stack pointer SP and
decrements the eontent of the stack pointer twice. Then it places into the program counter the consecutive 2
bytes of pro%lram memory contents (vector) beginning with the address specified by 4-bit immediate datan
{0 to 15} in the object code multiplied by 2 plus FFCOy. This instruction helps to compact the program size.
Example: If the instruction CALLV 4y stored at address D1A4y; is executed when SP— 0123y und the
contents of addresses FFC8yy and FFC9y respectively are 45y and E6y, data D1y and A5y respectively are
written to addresses 0123 and 0122y, Hle 8P is decremented to 0121y, and address E648y is called.

CALL mn

1111 1101 : nnnn nnnn © momm ommm - - - - - - 6 (SP,SP-1) + PC+1:5P « SP-2:
: ; PC « mn

Performs a long-absclute subroutine call. Namely, this instruction saves the content of the l};mgmm counter
PC plus 1 (the return address) in order of the upper and the lower bytes to data memory at the address
specified by the stack pointer SP and decrements the content of the stack pointer twice. Then it places the
16-hit absolute address mn in the object code into the program counter.

Example: If the instruction CALL 0CEQ5 stored at address E273y is executed when SP= 0138y, data E2y4
and T8y respectively are written to addresses 0138y and 0137y, the SP is decremented to 0136y, and
address CE(5y is called.

. CALL gg

1110 1ggg i L1111 1101 I ------ |5 (SP,SP-1) + PC+1:8P + SP-2;
: . P{ « gg

Saves the content of the program counter PC (the return address) in order of the upper and the lower hytes to
data memory at the address specified by the stack pointer SP and decrements the centent of the stack
pointer twice. Then it places the content of 16-bit register gg into the program counter.

Example: If the instruction CALL HL stored at address D491y is executed when SP=01264 and
HL=C8ATy, data D4y and 93y respectively are written to addresses 0126y and 0125, the SP is

CALL (x)

decremented to 0124y, and address C8A Ty is called.
1110 0000 ; xxxx xxxx 1111 1101 ]- - - - - - 9 (SP,SP~1) « PC+1:5P « §P-2:
: : PC « {x+1.x)

Saves the content of the program counter PC plus 1 (the return address) in order of the upper and the lower
bytes to data memory at the address specified by the stack pointer SP and decrements the content of the
stack pointer twice. Then it places into the program counter the consceutive 2 bytes of memory contents
(sx(aibroutine's entry address) beginning witlzl3 the address (0000 to 00FF) specified directly by x in the object
code.

CALL {vw)

1110 0001 © wwww Wwww SVVVY vy [ - - - - - - ‘ 10 (SP,SP-1) + PC+1:5P + SP-2;
1111 1101 ; i PC « {vw+l,vw)

Saves the content of the prograun cuunter PC plus 2 (the return address) In order of the upper and the lower
bytes to data memory at the address specified by the stack pointer SP and decrements the content of the
stack pointer twice. Then it places into the program counter the consecutive 2 bytes of memory contents
beginning with the address &)000 to FFFFy) specified directly by vw in the object code.

CALL {DE)

1110 0010} 1111 1101} ] ------ 8 (SP,SP-1) « PC41:SP ¢ SP-2;
‘ - PC « (DE+1,BE)

Saves the content of the program counter PC (the return address) in order of the upper and the lower bytes to
data memeory at the address specified by the stack pointer SP and decrements the content of the stack
pointer twice. Then it places into the program counter the consecutive 2 bytes of memory contents beginning
with the address speci})ied by the content of the DE register pair.

CALL (HL)

1110 0011 1111 1101 N ] (SP,SP-1) « PL+1:SP « SP-2;
: PC « {HL+1,HL}

Saves the content of the program counter PC (the return address) in order of the upper and the lower bytes to
data memory at the address specified by the stack pointer SP and decrements the content of the stack
pointer twice. Then it places inta the program counter the consecutive 2 hytes of memory contents beginning
with the address specified by the content of the HL register pair.

CALL (IX}

1110 0100 EEE RN R I R 8 (SP,5P-1) » PC+1:8P « SP-2:
: : PC « (IX+1,IX)

Saves the content of the program eounter PC (the return address) in order of the upper and the lower bytes to
data memory at the address specified by the stack pointer SP and decrements the content of the stack
pointer twice. Then it places into the program counter the consecutive 2 bytes of memory contents beginning
with the address specified by the content of the index register IX.

CALL (IY)

1110 0101 : 1111 1101¢ |- - - - - - ) (SP,SP-1) = PC+1:5P « SP-2;
= ; PC + (IV+1,1Y}

Suves the content of the program counter PC (the return address) in order of the upper and the lower bytes to
data memory at the address specified by the stack pointer SP and decrements the content of the stack
pointer twice. Then it places into the program counter the consecutive 2 bytes of memory contents beginning
with the address speciged by the content of the index register I'Y,
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CALL {IXx+d) 1101 0i00 dddd dddd 1111 1101 ]- - - - - - 10 {SP,SP-1) « PC+1:5P + §P-2:
H : PC + {IX+d+t1. IX+d)

Saves the content of the program counter PC plus 1 (the return address) in order of the upper and the lower
bytes to data memory at the address specified by the stack pointer SP and decrements the content of the
stack pointer twice. Then it places into the program counter the consecutive 2 bytes of memory centents
beginning with the address specified by the content of the index register IX plus the objeet code’s 8-bit data d
that is added after being sign-extended.

CALL (IY+g)

1101 0101 : dddd dddd : 1111 1101 |- - - - - - 10 {SP,SP-1) « PC+1:SP « §P-2:
: : PC « (I¥+d+1,1Y+d)

Saves the content of the program counter PC plus 1 (the return address) in order of the upper and the lower
bytes to data memory at the address specified by the stack pointer SP and decrements the content of the
stack pointer twice. Then it places into the program counter the consecutive 2 bytes of memory contents
beginning with the address specified by the content of the index register I'Y plus the object cod)é's 8-bit datad
that is added after being sign-extendec{

CALL (SP+d)

1101 0110 : dddd dddd ; 1111 1101 |- - - ~ - - Iw (SP,5P-1) « PC+1:8P « SP-2:
: H PC « {SP+d+1,5P+d)

Saves the content of the program counter PC plus 1 (the return address) in order of the upper and the lower
bytes to data memory at the address speci.fiedp by the stack pointer SP and decrements the content of the
stack pointer twice. Then it places into the program counter the consecutive 2 bytes of memory contents
beginning with the address specitied by the content of the stack pointer plus the object code's 8-bit data d
that is added after being sign-extendet{

. CALL (HL+d)

1101 0111 : dddd dddd : 1111 1101 ]~ « - - - - {10 [ (sP,SP-1) « PC+i:SP « 5P-2.

Saves the content of the program counter PC plus 1 (the return address) in order of the upper and the lower
bytes to data memory at the address specified by the stack pointer SP and decremente the content of the
stack pointer twice. Then it places into the program counter the consecutive 2 bytes of memory contents
beginning with the address specified by the content of the HL register pair plus the object code’s 8-bit data d
that is added after being sign-extended.

CALL (+SP)

1110 0110 ;1111 1100 1- - - - - - |9 (5P+1,5P) + PC:SP « 5P-1:
: : PC + (SP+3,5012}

Decrements the content of the stack pointer. Then it saves the lower byte of the program counter to memory
at the address specified by the content of the stack pointer minus 1 and places the memory content whose
address is specified by the stack pointer into the lower type of the program counter, Furthermaore, it saves
the upper byte of the program counter Lo memory at the address specified by the content of the stack pointer
and places the memory content whose address is specificd by the content of the stack pointer plus 1 into the
upper type of the program counter. Finally, it decrements the content of the stack pointer twice.

CALL (HL+E)

1110 01115 t14% 11001; - - - - - - 10 (SP,5P-1} « PC+1:8P « SP-2:
: : PC « (HL+C+1,HL+C)

Saves the content of the program counter PC (the return address) in order of the upper and the lower bytes to
data memory at the address specified by the staek pointer SP and decrements the content ot the stack
pointer twice. Then it places into the program counter the ¢onsecutive 2 bytes of memory contents beginning
with the address specified by the content of the HL register pair plus the g register content that is added
after being sign extended (MSRB is the sign bit).

CALL (PC+A)

0100 1111 1181 1101 | [10 ] (5P,SP-1) « PC+1:5P « SP-2.

Saves the content of the program counter PC (the return address) in order of the upper and the lower bytes to
data memory at the address specified by the stack pointer SP and decrements the content of the stack
pointer twice. Then it places into the program counter the consecutive 2 bytes of memory contents beginning
with the address specified by the content of the program counter plus the content of accumulator A that is

RET

added after being sign-extended (MSB is the sign bit).
1111 1010 ; { [- - - [s [sp « sp2:PC « (5P.57-1)

Returns frem a subroutine. Namely, this instruction increments the content of the stack pointer SP twice
and loads into the program ¢cunter PC the content {return address) of the data memory whose address is
specified by the incremented SP value, in order of the lower and the upper types.Examgle: If this instruction

15 executed when SP= 0123y and the contents of addresses 01245y and 0125;; respectively are 3By and C8yy,
the SP is incremented to 0125y and control jumps to address C83Ey.

RETI

1111 1011 ; : le ¢ v 00 el I'sp « SP+3:PC « (SP-1,5P-2):

Returns from a maskable interrupt service routine. Namely, this instruction increments the content of the
stack pointer SP twice and loads into the program eounter PC the content (return address) of the data
memory whose address is specified by the incremented SP value, Then it increments the content of the stack
pointer again and loads the content (return address) of the data memory whose address is specified by the
incremnented SP value into the program status word PSW and interrupf master enable flag IMF (bits 7 to 2
placed in the PSW, and bit 0 placed in the IMF).

RETN

1110 1000 1111 1011 : e e e e

7 SP + SP+3:PC « (SP-1,5P-2):
PSW « {SP}:IMF « {SP} 0

Returns from a nonmaskable interrupt service routine, Namely, this instruction increments the content of
the stack pointer SP twice and loads into the program counter PC the content (return address) of the data
memory whose address is specified by the incremented SP value. Then it increments the content of the stack
pointer again and loads the content (return address) of the data memory whose address is specified by the
incremented SP value into the program status word PSW and interrupt master enable ﬂag?MF (bits Tto 2
placed in the PSW, and bit 0 placed in the IMF).
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MNEMONIC

OBJECT CODE (Binary) FLAG 1 eveLe FUNCTION

SWI

1111 111t N 9 {SP) + PSW:(SP).0 « IMF:
: : {SP-1,5P-2) « PC-1: PC « (FFFDH, FFFCH)

Interrupts the CPU in software. Namely, this instruction saves the contents of the program status word
PSW and interrupt master enable flag IMF to data memory at the address specified by the content of the
stack pointer SP (PSW content saved to memory bits 7 to 2, and IMF content saved to memory bit 0 and
decrements the content of the stack pointer. Next, it saves the content of the program counter PC after
subtracting by 1 (address where the SW1 instruction is stored+ 1, i.e., the return address) in order of the
upper and the lower bytes to data memory at the address specified by the content of the stack pointer and
decrements the content of the stack pointer twice again. The interrupt master enable flag IMF is cleared to
0. Then the program memory content (vector) at addresses FFFCy and FFFDy; are place% into the program
counter,

Example: If the SWI instruction stored at address CA74y is executed when SP= 0128y, PSW =46y, and the
contents of addresses FFFCy and FFFDy respectively are 03y and E7yy, data 46y, 75y, and CAg
respectively are written to addresses 0128y, 0127y, and 0126y, the Slﬂm decremented to 0125, the IMF is
cleared to 0, and control jumps to address E703.

NOP

0090 0000 B [------ 1 [ no Operation

Performs no operation. (Goes on to execute the next instruction without perfoerming anything.)
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TLCS-870/C MACHINE INSTRUCTION

(1) Data transfer, exchange

MNEMONIC ORJECT CODE (Binary) , IF‘C-AHGS ,| cveLe FUNCTION
7
z
I
112 3 r « {DE)
1Z 3 r + {HL)
112 ] roe {IX)
. : : 112 3 r o+« {IY)
LD r,(IX+d) 1101 0100 | dded dddd © 0100 Orrr |12 - - - - |5 r o+ (IX+d)
LD r,(IY+d) 1101 0101 : dddd dddd : 0100 Orrr |12 - - - - |5 r o+ (IY+d)
LD r,(SP+C} 1101 0110 ; gdda c¢ddd : 0100 Orrr |12 - - - - |5 r + (SP+d)
. LD r,(HL+d) 1101 0111 dddd dddd | 0100 Orrr |1 Z - - - -5 r + (HL+d}
LD r,{HL+C) 1110 0111 : 0100 Grrr 1Z2----15 r o+ (HL+C}
LO r,(+SP) 1110 01180 : 0100 Orrrp 1Z----|4 SP + SP+1:r « (5P)
LD r,{PC+A) 0100 1111: 01090 Orrr 1Z-~---15 r +~ {PC+A}
LD rr,(x) 1110 0000 : xxxx xxxx : 0100 irrr |1 - - - - - 5 rro& {x+1,x)
LD rpr, (vw) 1110 0001 WHWW  WWwW vewy vyvy [1 - - - - - 8 rroe {vwrl,vw)
0100 irrr; :
LD rr,(DE} 1110 0010 : 0200 trrr: 1----- 4 rr + {DE+1,DE)
LD rr, {HL) 1110 G011 : 0100 1rrr: I ----- 4 re o+ (HL+1,HL)
LD rr, (1X) 1110 0100 : 610G 1rrr: 1 ---=- - 4 rro+ (IX+1,IX)
LD rr,{IY) L1106 0101 0100 1rrri 1----- 4 rroe (I¥+1,1V)
LD rr,(IX+d) 1101 0100 ! dddd dddd : 0100 1irrr |1 - - - - - 6 rr ¢ (IX+d+1,IX+d)
LD rr,{IY+d} 1101 0101 ; dddd dddd : 90100 irrr |1 - = » « - ] re o« (IY+d+1,1Y+d)
LD rr,{(SP+d} 1101 0110 dddd dddd ; 0100 trrr |l - - - - - [} rr e {(SP+d+1,8P+d)
LD rr,(HL+d} 1101 p111 ; ddad adod - OO0 irrr |1 - - - - - i rr ¢ (Hitd+1,Hi+d)
LD rr, (HL+C) 1110 0311 0100 1rre: 1-----~ 6 rr o« (HL+C+1,HL+C)
LD rr, (+SP) 1110 0110 ; 0100 1rer: 1t ----- 5 SP « SP+lirr « (SP+1,SP)
LD rr,(PC+R) 0100 1111 : 0100 1rpr: 1----- 6 rr o« (PC+A+1,PCHA)
LD {x),A 0000 1110 : XXXX XXX : 1-=--=-~ 3 (x) « A
LD (HL),A 0000 1111 i 1----- 2 (HL} = A
LD (x),r 1111 0800 : xxxx xxxx:0141 1rrr il - - - - - 4 {(x) « r
LD (vw).r 1111 0001 : wwww wwww @ vwvy vwwv 1 - - - - - 5 {vw) « r
0111 1irrr
LD (DE}.r 1111 0010 : 0111 1rre 1 - - - - - 3 (DE) « r
LD (HL},r 1111 0011 : 0111 1rrr 1----- 3 (HL) + r
LD (IX},r 1111 0100 0111 1rrr 1----- 3 (IX) « r
LD {IY},r 1111 0101 : 0111 frrr: 1----- 3 (Ivy » r
. LD (IX+d).r 0101 6100 ! dddd dddd : 0111 1rrr |1 - - - - - 5 (IX+d) ¢« r
LD (I¥+d),r 0101 G101 : dddd dddd : 0111 1rrr |1 - - - - - 5 (Iv+d) « r
LD (SP+d},r 0101 0110 | dddd dddd : 0111 1rrr |1 - - - - - 5 {5P+d) « r
LD (HL+d),r 0101 0111 ! dddd dddd : 0111 irrr L - - - - - 5 (HL+d) « r
LD (HL+C),r 1111 0111 0111 trrr' 1----n- 5 {HL+C) & r
LD (SP-),r 1111 0110 : 0111 Lrrr 1----- 4 (SP) « r:SP « SP-1
LD (x).rr 1111 DOOO § xxxx xxxx I ERT IRT.Y N EE 5 (%+1,x) &« rr
LD (vw),rr 1111 0001 © wwww wwww ' vvvy vvvy |1 - - - - - B (vw+l vw) +« rr
0110 irrr ;
LG {DE),rr 1111 0010 : 0310 1rrr: 1 ~=-=-=- 4 {DE+1,DE} « rr
LD (HL),rr 1111 a01t : 0110 trrr: 1----- 4 {HL+1,HL) « rr
L0 (IX),rr 1111 0100 : 0110 1rrr: 1-- - - - 4 {IX+1.IX) « rr
LD (IY),rr 1111 0101 : 0110 1irrr: 1----- 4 (IY+1,I¥) « prr
LD (Ix+d},rr 9191 0100 dddd dddd 0110 1rPr |1l - - - - - 6 (IX+d+1,1X+d) « pr
LD {IY+d).rr 0101 0101 ; dddd dddd : 0110 trrr |1 - - - - « [ (IY+d+1,IY+d) « rr
LD (SP+d},rr 0101 0110 : dddd dddd : 0110 trer |1 - - - - - 6 (8P+d+1,5P+d) + rr
LD (HL+4d},rr 0101 0111 ; dddd dddd : 0116 Lrpr |1 - - - - - B {HL+d+1 HL+d) + rr
LD (HL+C),rr 1111 Q111 : 0110 1rrr: 1----- 8 (HL4C+1 HL+CY » pr
LD (SP-),rr 1111 0110 @ 9110 1rrr 1----- 5 (SP+1,8P) « rr:8P + SP-1
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MNEMONIC OBJECT CODE (Binary) ; lFfEAfS o| cve FUNCTION
LD ryn 0001 1rrr nonn nnnn 1----- 2 ren
LD rr, mn 0100 1rer:pnpn pnon : mmmm momm | 1o~ - o - - 13 re e mn
LD (x).n 0000 1010 : xxxx xxxx :nnon nnnn {1 - - - - - 4 {x) +n
LD (vw),n 1111 0001 ; wwww wwww : vwvy vwww |1 - - - - - 6 {vw)} + n
1111 1¢01 : npnn nnnn
LD (DE).n 1111 0610 : 1111 1001 : nann nann 1 - - - - - 4 {DE} « n
LD (HL).n 6000 1011 ® nonn nnnn 1----- 4 (HL) « n
Lo {(IX),n 1111 pleo @ 1111 1901 : nann nanan |1 - - - - - 4 {IX} ¢« n
LD {I¥),n 1111 0101 : 1111 1001 : nnnn nnen |1 - - - - - 4 (IYy «n
LD (IX+d},n 0101 0100 ! dddd dddd : 1111 10601 [1 - - - - - 8 (IX+d) « n
nnnn nnne
LD (IY+d).n 0101 010% : dddd dd¢d : 1111 10011 - - - - - & (IY+d) + n
nnnan nnnn :
LD (SP+d).n 0101 0110 | dddd dddd © 1111 1001 1 - - - - - 6 (SP+d} « n
nnann nnnn ¢ :
LD (HL+d},n 0101 0113 : dddd dddd : 1111 1001 |1 - ~ - - - B (HL+d) # n
nnnn nnnn :
LD (HL+C),n 1111 0%1t%: 1111 1001 : Annn nernn |1 - ~ - - - B (HL+C) « n
LD (SP-},n 1111 0210 i 1111 1001 i annn nann |1 - = - - - ] (SP) « n:8P « §p-1
LDW {x},mn 0000 1000 : xxxx xxxx :anan nnnn |1 - - — - - 8 (x+1,x} + mn
ammm mmmm
. LOW {HL),mn 0000 1001 : annn nnnn @ mmom mmmm |1 - - - - - 5 (HL+1,HL} « mn
«1 | PUSH rr 0101 00rr ! N 3 (SP,SP-1) + rr:SP +5P-2
PUSH gg 1110 iggg @ 1101 1eC6: |- -~ - - - q (SP,SP-1) + gg:SP +5P-2
=1 ]| FOP or 1101 00rr ! [ L] SP + SPt+2:rr + (SP,5P-1)
FOP gg 1110 iggg : 1101 10G1: |- - - - - - 5 SP + SP+2:gg9 + (SP,5P-1)
PUSH PSW 1110 1000 : 1101 1100 |- - - - - - 3 (SP) + PSW:SP « SP-1
POP PSW 1110 1000 : 1101 1101 ERERE NI I 3 I 8P + SP+1:PSW + (SP)
LD PSW,n 1110 1000 : 1101 1110 :nnnn nnnn [« & & « » « |3 PSW « n
LD SPR,SP+d 0011 011% : dddd dddd : 1----- 3 SP « SP+d
LD SP,5P-d 0011 1111 ! dddd dddd : 1 -+ === 3 5P + §P-d
XCH r.g 1110 1ggg : 0111 Qrrr: 1Z----13 reg
XCH rr,gp 1110 1ggg : 0111 1r'r'r': 1----- 3 rr o« gg
XCH r,(x} 1110 0000 : xxxx xxxx : 0111 Orer Z----|58 r e {(x)
XCH r, (vw) 1110 00071 : wwww wwww | vvvy vwvv [1 2 « - « |5 roa {vw)
0111 Orrr
XCH r,(DE) 1110 0010 : 0111 Orrr 12----|a r o« (DE)
XCH r,(HL} 1110 0011 : 0111 QOrrr 12 ~----|4 r e (HL)
KCH r,(1X) 1110 0100 ; 0111 errer 14L----]|a roe {IX)
XCH r, (1Y) 1110 010% : 011t Orrr i 12----]4 r e (IY)
XCH r,(IX+d) 1101 0100 : dddd dddd : 0111 Orrr (12 - - - -[§ roe (IX+d)
XCH r,(IY+d) 1101 010t : gacd dded : 0111 Orrr |1 2 - - - - |6 roe (1Y+d)
XCH r,(SP+d) 1101 D110 ; dddd dddd : 0111 Orrr |1 Z - - - -[§ roe (SP+d)
XCI ry (1L d) 1101 0111 | dddd dddd : 0111 04y |2 2 - - - - |0 e (HLTd)
XCH r, (HL+C) 1110 011t : Q111 Qrrr 1Z----148 r e (HL+C)
XCH r,(+5P}) 1110 0L1C ;0111 Orrr: 1I----15 SP + SP+1:r » (SP)
. XCH r, (PC+A) 0100 1111 :011% Orrr: 12----|8 r e (PCHA)
XCH re.(x) 1110 0006 © xxxx xxxx | 1101 1rrr |1 - - - - - 7 rroe (x41,x)
XCH rr, (vw) 1110 UUUL [ wwww wwww ® vvvy vwuy |1 - - - - - 8 rroe {(vwrl,vw)
1101 irrr :
XCH rr, (DE) 1110 0010 : 1161 1rrr ! 1~ - - .- 6 re e (DE+1,DE)
XCH rr, (HL) 1110 0011 : 1101 1rrr: 1----- & re e (HL+1,HL)
ACH rre, (TX) 1110 0100 ; 1101 1rrr: 1--=--- § reoe (IX+1,1IX)
XCH rr, (1Y) 1110 0101 ; 1161 1rrr ., I === [} rr e (Iv+1,I7)
XCH rr, {1X+d) 1101 0100 : dddd dddd : 1101 1rrrjl - - - - = 8 re e (IX+dtl,IX+d)
XCH rr, (IY+d) 1101 0101 : dddd dddd : 1101 terrfl - - - « - 8 rroe (IY+d+1,IY+d}
XCH rr, (SP+d) 1101 0110 | dddd dddd | 1101 frrr |1 - - - - - 8 rr e (SPrd+1,5P+d}
XCH rr (HL+d) 1101 0111 : dddd dddd ; 1101 trrr |1 - - - - - 8 rr e (HL+d+1,HL+d}
YCH rr, (HL+C) 1110 0111 1101 1irer | 1 - - = - - a2 rroo (HL4C+1,HLIC)
XCH rr, (+5P) 1110 0110 : 1101 1rrr: 1 ----- 7 SP « SP+l:rr & (SP+1,5P)
XCH rr, (PC+A) 0100 1111: 1101 1rrr: 1-=---- 8 rr o (PC+A+1,PU+A)
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{2) Arithmetic and logical aperation
MNEMONIC ORIECT CODE (Ri FLAG
“C inary) JICHSY CYCLE FUNCTION
CMP A.n 0110 0111 : nnnn nnnn: LZICHSYV|2 A-n
CMP g.n 1110 1ggg : 0110 01i1:nnnn nnnn |Z Z CH S V|3 g-n
CMP gg,mn 1110 19gg i 0110 1111 ;nonn nnnn §Z Z C U § V|4 9g-mn
B ST T EOR ST NSO U TR RRRURTR
CMP 1,9 1110 1ggg : 0Qrr riig LICHSVY|2 r-g
CMP rr.gg 1110 1ggg : 10rr r111 LICUsSV]4 re-gg
CHMP ¢ (x) 1110 000G ; xxxx xxxx :00rr #111 (2 Z CH S V|4 r-(x)
CMP r {vw) 1110 0001 | wwww wwww i vvvv wwwv [Z Z CH S V(S r-(vw)
oorr ri11
€MP +, (DE) 1110 6010 : bgrr rl1l1 ZICHSVY|3 r-(DE)
CMP F, (HL) 1110 0011 : 00rr r111 IICHSV|3 r-{HL}
CMP r, (IX) 1110 0100 : 00rr rift I7CHS V|3 P-{IX)
CMP r, (IY) 1110 9101 : 00rr ril1: I21CHS V|3 e-(IY)
CMP [, (1X+d) 1101 U1U0  dded dadd i 0UPr rl11)Z Z CH S V5 r-(IX+d}
CMP 1, (IY+d) 1101 0101 : dddd dddd ; 00Fr r111|Z Z CH S V|5 r-(I¥+d)
CMP r,{5P+d) 110% 6110 ! dddd dddd / ¢0rr rill (2 2 CH S V|5 r-(SP+d}
CMP r, {Hi+d) 1101 0111 : dddd dddd : 00rr r111|(Z Z CH S V|5 r-(HL+d)
CMP £, (HL+C) 1110 0111: 00rr r111: I2ZCHSV[5 r—(HL+C)
CMP r, (+53P) 1110 0110 : BGrr rilt ZZICHSV|4 SP « SP¥1ir-{5P)
. CHP r, (PC+A) 0100 11113 00rr rif1 ZICHSEV|S r-{PC+A)
CMP (x},n 0000 0111 ! xaxx xxxx innnn nnnn |2 Z CH 5 V|6 (x)-n
CMP {vw),.n 1218 0001 ; wwww wwww ' vvvv vyvy |2 2 L H S V)8 [vw)-n
0110 0111 ; nrnn nnnn :
CMP (UE),n 1110 0010 : 0110 G111 ; nnnn annn (2 Z CH S V|4 (DE)-n
CMP (HL),n 1110 0011 :0110 O1it:nnnn nonn (Z Z ¢ H § V(4 (HL)-n
CMP {IX),n 1110 0100: 9110 0111 :nnme nann (Z Z CH S V|4 (IX)-n
CMP {1Y),n 1110 0101 : 0110 0111 nnnn nann §Z Z CH S V|4 {I¥)-n
CMP {IX+d),n 1101 0100 : dddd dddd : 0110 011142 2 CH § v]6 {Ix+d)-n
nonn nnnn H
CMP (IY+d).n 1101 0101 | dddd dddd ; 0110 0111 |2 Z C K S V|6 (I¥+d)-n
nnnftonnann ¢ H
CMP (SP4+d),n 1101 0110 0111|Z Z CH S VviB (SP+d)-n
nonn nnnn
CMP (HL+d),n 1101 0111} 0111 {2 2 €l 5 V|6 (HL+d)-n
anen nnna ¢
CMP {HL+C).n 1110 0111 ;0110 0111 nenn nnnn |[Z Z C H § V(B {KL+C)-n
CMP {+5P),n 1110 0110 : 0110 0111 :nnnm nnnn |[Z Z C H S V5 SP « SP+1:(5P)-n
CMP (PC+A),n 0100 1111 0110 0111 nnnn nnnn {2 Z CH & V{6 {PC+A)}-n
CMP rr,(x) 1110 000G : xxxx xxxx: 10FF P111|Z Z C U S V|6 rr-(x)
CMP rr, {vw) 1110 0001 : wwww wwwew | vwvy vwwy (2 Z € U S V|7 rr-{vw)
10rr rit1}
CMP rr, (DE) 1110 0010 { 10rr ril1 IICcUSsV|s rr-(DE)
CMP rr,(HL) 1110 0011: 10rr rii1 IZICUSV(S re-(HL)
CMP e, (IX) 1110 0100 | 10rr riti rzcocusv|s rr=(IX)
CMP rr {IY) 1110 0101 © 10rr rilt: IZICUSV|S rr-{IY}
CMP rr,(IX+d) 1101 0100 | dddd dddd 10rr r111 (2 Z CU S V{7 rr-(IX+d)
CHP rr, (IY+d) 1101 0101 : dddd dddd : 10rr P2l |Z Z C U S V|7 rr=(Iv+d)
. CHP rr, (5P+d} 1101 0110 ; dddd dddd : 10rr r222 12 2 C U 5 ¥]7 rr-{5P+d)
CMP rr, (HL+d) 1101 011% | dddd ddde { 10rr r111|Z Z C U B V|7 rr (HL+d)
CMP rr, (HL+C) 1110 0111 : 10rr ri111 LZICUSsSV{? rr-(HL+C)
CMP rr, (+5P) 1110 0110 10rr r111 ZZClusv]e SP = SP+1:rr-(5P)
CMP rr, (PC+R) 0100 %111 : 10rr rill LICUsSvV|7 rr-{PC+A)
ADD A.n 0110 0001 : annn rnnn : CZICHSV|2 A« A+n
ADR g.n 11310 1ggg : 0110 0003 nponn nnnn JC Z € H S V)3 g+ p+n
ADD gg.mn 1110 1ggg : 0110 1001 :nann nnnn |[C 2 C U S V|4 gg + gg+mn
MMM mMmmn :
ADD r,g 1110 1ggg : 00rr rQO1 CZCHSV|2 r o orig
ADD rr,gg 1110 1ggg : 10rr r001 CZCUsSV|4 | Fr o+ rrigg
ADD r,(x) 1110 0000 : xxxx xxxx : 00rr r001(C Z L H S V|4 roe ore(x)
AOD r,{vw) 13110 DOGL ; wwww wwww S vvvy verr [C 2 LR S V]E Foeorevw)
oorr r001
ABD r,(DE) 1110 0010 : 00rr r0Q1 CZCHSV|3 r+« r+{DE}
ADD r, (HL) 1110 0011 : 00re rOQ1L CZCHSV|3 r o+« r+(HL}
ADD r,(IX) 1110 0100 : 0Orr rO0} CZCHSV|3 e re(IX)
ADD r,(TY) 1110 0101 : 00rr rOQ% : CZCHSV|3 roe r+{lY)
ADD r,{IX+d) 1101 0100 : dddd dddd : 60rr r001§C Z CH S V|5 roe rt{IX+d)
ABD r,(IY+d} 1101 0101 ; dddd dddd : 0Crr r001]C Z CH S V(S r o+ r+(1Y+d)
ADD r,(5P+d) 1101 0110 ; dddd dddd 00rr r001(C ZCHS V(S r « r+{SP+d)
ADD ¢, (HL+d} 1101 0111 : dddd dddd : 00rr r001|C Z L H S V|5 r o+ r+(HL+d)
ADD r, (HL+C} 1119 0111 : 00re rOO1 CZICLHSV|S r + p+(HL+C)
ADD r,(+5P) 1110 0119 ; gorr rogt CZLHSV 4 SP + 3P+{:r « r+{SP)
ADD r,(PC+A) 0100 t111 : 00rr r001 CZCHSV{5 r « r+{PC+A)
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MNEMONIC QOBJECT CODE (Binary} J zFﬁGS CYCLE FUNCTION
ADD (x),n 1110 0000 : xxxx xxxx : 0110 0001 [C Z CH S V|6 (%) = {x)+n
nnnn nnpn ; :
ADD {vw},n 1110 D01 : wwww wwww : vuvy vwwv [C Z CH S V|7 {vw)} ¢ (vw}+n
0110 G001 : nann nnnn ¢
ADD {DE}.n 1110 0010 ; 0110 0GOL ; nnnn nnnn |C 2 CH S V|E (DE) « (DE)+n
ADD {HL},n 1110 0011 : 0110 GOOL : annn nnnn |[C Z CH § V(5 (HL) « (HL)+n
ADD (IX),n 1110 0100 : 0i10 6001 :annn nnnn |[C Z CH S V|5 (Ix) « {EX)+n
ADD (IY),n 1110 0101} 0110 0004 annn nnpAn [C Z € H S V|5 (1Y) « (I¥)+n
ADD (IX+d).n 1101 0100 | dddd dddd ; 611D 0001 [C Z C H S V|7 (IX+d) « (IX+d)+n
nARR nnnn :
ADD (IY+d),n 1101 0191 { 0a0g 0ad0 {0110 UUUL L £ U H S v/ (IY+d) + (IY+d)+n
nann nnan : :
ADD (SP+d),n 1101 0110 : dddd dddd : 0110 QUO1|C Z C H S V7 {SP+d) « {SP+d)+n
nann nonp ;
ADD {Hi+d),n 1101 0111 : dddd dddd : 02110 0001 |C Z C H § V(7 (HL+d) « [HL+d}+n
nann nnnn ; :
ADD (HL+C),n 1110 0111 {0110 0001 ; annn nonn (C 2 C H S V|7 (HL+C) « {HL+C}+n
ADD {+SP),n 1110 0110 : 0110 0001 :annn nann |[C 2 C H S V(6 SP « SP+1:(SP) + (SP)+n
ADD {PC+A),n 0100 1111 : 0110 0001 : nnnn nann |[C Z C H S V7 {PC+A) « (PC+A}+n
ADD rr, (%) 1110 0009 ; xxxx xxxx :10rr r00L1 |C Z C U S V|6 reoe prd(x)
ADD rr,{vw) 1110 DOUL | wwww wwww i vvvy vywy (U £ C U S VT rr o+ rr+{vw)
. 10rr rO01: :
ADD rr,{DE) 1110 00190 : 10rr roO1 : CZCUSsSVis rro+ rr+(DE)
ADD rr,{HL) 1110 0011 : 10rr r001 : czZcusvi]s rro+ rre(HL)
ABD rr, (1X) 1110 0109 @ 10rr rOOI ¢ czguUsv]s reo= res{IX})
ADD rr, (1Y) 1110 0101 : 10rr 001} CZCUSViE rro« rrr(IT)
ADD rr, (IX+d) 1101 0100 ; l0rr rdgljC I C U S V|7 rr e rr+(IX+d)
ADD rr, (IY+d) 1101 0101 ! dddd dddd ® 10rr r0011C Z C U S V|7 re o« rr+{IY+d)
ADD rr, (SP+d) 1101 0110 : dddd dddd : 10rr rQ011C Z C U S V|7 rr o« rr+{SP+d)
ADD rr, (HL+d) 1101 0111 dddd dddd : 10rr r0GLIC Z C U S V|7 rr o« rr+(HL+d)
ADD rr, (HL4C) 1110 0111 ] 10rr ~0Q1 ; czcocusv]|? o+ rre(HL+C)
ADD rr, (+5P) 1110 0110 : 10rr 1001} cIcusv|s SP « SP+i:rr « rr+(SP)
ADD rr, (PC+A) 0100 1111 10rr r001 ; CZCusv|s rr + rr+{PC+A)
ADDC A,n 0110 0000 : nnnn nnnn : CICHSV]|2 A « A+n+CF
ADDC g,n 1110 1ggg : 0110 0000 : nnnn rann |C Z C H S V)3 g « g+n+CF
ADDC yy,im 1110 1ygyg ! CZLU3V|a Q¢ * gg+mn+Li#
mmmm
1110 CICHSV|2 r o+ r+g+CF
1110 CZICUuUsv|4 rr + rragg+lF
1110 CTICHSV|4 F e re{x)CF
1110 CICHSV|S roe e+ (vw)+CF
00rr
ADDC r,(DE) 1110 0010 : GOrr r000 CIZICHSV]] r + r+{DE}+CF
ADDC r, (HL) 1110 0011 : CcOrr rooo0 LICHSV]S r + r+(HL}+CF
ADDC r, (IX) 1110 0100 : 0Orr r009 CZICHSV]S r o+ r+{TX)+CF
ADDC r, (1Y) 1110 0101 : 00rr r0GO @ L2ZCHSV|3 roe r+{IY}+CF
ADDC r,(IX+d) 1101 0100 : ¢ddd dddd : 00rr rOGO {C Z C H S V|5 ro+ r+(IX+d }4CF
ADDC r,(1Y+d) 1101 0101 : dddd dddd ' 00rr 0G0 |C Z CHS V|5 r o+ r+{IY+d)+CF
. ADDC r, (SP+d} 1161 §110 : dddd dddd ; 00rr 00 |{C Z CH S V|3 r o+ r+{SP+d)+CF
ADDC r,(HL+d) 100rr QD0 |CZCHS VS r « r+{HL+d)+CF
ADDC r, (HL+C) : CZCHSV]s r o« r+{HL+C)+CF
ADDC r, (+SP) CZCHSV(4 ZP « SP+1:r & r+{SP)+CF
ADDC r,(PC+A) : CZCHSV(S r + r+(PC+A)+CF
ADDC (x).n 10110 0000 (C ZCHS V|6 {x) « (x)+n+4CF
ADDC {vw),n ivvwy wwww [CZ CHS V(T {vw) « (vw)+n+CF
ADDC (DE),n inona nnnn [C Z CHS V(S (DE) +« {(DE)+n+CF
ADDC {Ml},n 1110 0011 0110 Q000 nann anan {0 Z C H § V(§ (HL) « (HL)*n+CF
ADDC {IX),n 1110 0100 : 0110 0009 i nnnn anan }C 2 C H § V(5 {IX) « (IX)+n+CF
ADDC (IY),n 1110 0101 ; 0110 0000 : nnnp nnnn [C Z C H S V|5 {I¥) + {IY)+nsCF
ADDC {IX+d),n 1101 0100 ; dddd dddd : 0110 0000 [C Z C K S V|7 {IX+d) + (IX+d)+n+CF
anan nnnn :
ADDC (IY+d),n 1101 0101 : dddd dddd : 0110 0000 |[C Z C KB S V|7 {IY+d) « (IV+d)+n+CF
nnnn nnnn :
ADDC {SP+d),n 1101 0110 | dddd ddod 5 U110 D000 [C Z C R S V|7 {SP+d) « (SP+d)+n+(F
nnon nnpn :
ADDC {HL+d).n 1101 0111 | dddd dddd : 0110 0000 {C Z C H $ v |7 (HL+d) « (HL+d)*tn+CF
nnan nnnn ; :
ADDC (HL+C).n 1110 0111 ;0110 G000 nnnn nann (CZ CHS V|7 {HL+C) « (HL+C)+n+CF
ABDC (+SF},n 1110 0110 : 0310 COCC : wnnn i [€ Z C K 5 V|6 SP + SP+1:(SP) + SP+n+CF
ADDC (PC+A),n 0100 1131 : 0110 G000 ! nnnn nann |C 2 C H S V|7 {PL+A) « (PC+A)+n+CF
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TOSHIBA UNDER DEVELOPMENT TLCS-870/C
MNEMONIC OBJECT CODE (Binary) , anGs CYCLE FUNCTION
ADDC rr,(x) 1110 0000 : xxxx xaxx : 10rr r0C0|C Z C U S V|6 rr o+ rr4{x}+CF
ABDT rr,{vw) 1110 0001 : wwww wwww © vvvv wywv IC 2 C U S V|7 er € rr+{ve)+CF
10rr POOD
ADDC rr,{DE) 1110 0010 ! 10r¢ rOOD : CICUSV(S re & re+{DEY+CF
ADDC rr, (HL) 1110 0011 : 10rr rOOO ; CICcUusVv]s rit + rr+(HL)}+CF
ADDC rr,(IX) 1110 0100 : t0rr r0o | CZCUSV|S rr o+« re+{ IX}4CF
ADDL rr,(IY) 1110 0191 : 10rr r009 : CICUSV]S o rr+{IY)+CF
ADDC rr, {IX+d) 1101 0109 : dddd dddd : 10rr rCQ0 |[C 2 C U S V7T re e rr+{IX+d)+CF
ADDC rr, {IY+d} 1101 0101 dddd dddd 10rr rfo0 |C 2 C U S V|7 rr o+ rrd{IY+d)+CF
ADDC rr, (SPid)} 1101 0110 : dddd dddd ¢ 10rr r000 [C Z C U S V|7 rro+s rre(SP+d)+CF
ADDC 1, (HLTU) 1101 0111 ! dddo dddd | LOrr rgoc |C Z C U S V(7 Fr o+ FrE(HL+a)}+CF
ADDC rr. (HL+C) 1110 0111 : 10rr r000 : CICUsSV|? rr o+ rr+(HL+C)+CF
ADDC rr, {+SP) 1110 0119 : 10rr r000 : CZCUSV]E SP + SP+1:rr « rr+(SP)
ADDC rr, (PC+A} 0100 1111 : 10rr rODO : LIcuUsv|7 rr + rr+(PC+A)+CF
SUB A,n G110 0011 : nnrn nnnn : CZCcHSVI 2 A « A-n
SUB g.n 1110 1ggg : 0110 0011 : nmnn nonn [ C 7 C H S V)3 g~ g-n
5UB gg.mn 1110 1ggg : 0110 10i1 innnn nann [ C 2 C 4 S Vi 4 g9 + gg-mn
mmmm mnmm :
sUB r,g 1110 1ggg : 00Orr rD11 CZCHSV|2 F+r-g
SUB rr.ag i110 1gg_g”“1_0_l_‘_lfnr“‘(!11 lllllll cZcusyv|4 rro& rr-gg
SUB r. (1) 1110 0000 ¢ xxxx xxxx :QGrr r011 |C Z CH S V|4 r+ re{x)
SUB 1, (vw) 1110 0001 : wwww wwww | vyvy vuyv (L Z C H S V|5 re r-(vw}
cOrr rO11 !
SUB r,{DE) 1116 0010 00rr r0il CICHSVLS ¢« r-{DE)
sue r, {HL) 1110 0021 : 00rr rO11 CZCHEV|S r = r—(HL)
suB r,(IX} 1110 €100 : 00rr roi1 CICHSV|3 ro+ r-(IX)
SUB r,(IY) 1110 0161 ; 0Grr ro11 ! CICHSV|3 e r-(IY)
SUB r.(IX+d) 1101 0100 : dddd dddd : 00rr rG11|(C 2 C H S V5 r o+ r-{IX+d)
SUB F, (IY¥+d) 1101 01061} dddd dddd : 00rr 011 [C Z C H S V|5 r e r-(I¥+d)
SUB r,(SP+d) 1101 0110 : dddd dddd ! 00rr rOI1{C Z C H S V|5 r o+ r-(SP+¢)
SUB r,{HL+d) 1101 0111} gddd dddd i 00rr rD11{C Z CH S V|5 r ¢ r-{H.+d)
SUB r, (HL+C) 1110 0111 : 00rr rOL1 : CICHSVIE F o+ r-{HL+C)
SUB r, (+5P) 1110 ¢110 : 00rr ro1l CICHSV|4 SP « SP+1;r + r-(SR)
SUB r,{PC+A) 0100 1111 :00rr ro11 CICHSV|S r e r-(PC+A)
SUg (x},n 1110 0000 : x=xx xxxx : 0110 0011 |[C Z C H S V|8 (x) < {x) n
nnnn nnon
SUB (vw),n 1110 0001 : wwww wwww ; vvvy vvwv [0 Z CH S V|7 {vw} & (vw)-n
G110 €011 : nnnn nnmn
SUB (DE),n 1116 0010 : 0410 0011 ! nann nann [C Z C H S V{5 (OE) + (DE)-»
SUB {(HLY.n 1110 0011 * 0410 O0YY i nAAn nann |[C 7 C H S V|6 {HL)} « (HL)}-n
SUB (IX),n 1110 0100 : 0110 0011 innna nnnn [C 2 C H S V|5 (IX} « (IX}'n
SUB (IY),n 1110 0101 : 0110 0011 :nnor nann JC Z C H S V|5 (I¥Y) « {I¥)-n
SUB (IX+d).n 1101 0100 : dddd dddd 0110 0611 |[C Z C H S V7 (IX+d) « (IX+d)}-n
nnnn nannn E
SUB (IY+d),n 1101 0101 : dddd dddd : 0119 0011 |C Z C H S v |7 (I¥+d) « (IY+d)-n
nann npRn :
SUB (SP+d}.n 1101 0110 } dddd dddd ; 0110 0011 [C Z C H S V|7 {SP+d) « {SP+d}-n
nnon nnnn ;
SUB (HL+d).n 1101 0111 dddd dddd G110 Q011 JC Z C H S V|7 (HL+d) « (HL+d}-n
nnAn nAnn H
SUB (HL+C),n 1110 0111} 0110 0011 i nnnn nnnn |[C Z CH S V|7 {HL+C) « (HL+C}-n
SUB (+5P},n 1110 0110 i 0110 0011 : nann nnnn |[C Z C H S V(8 S§P +« SP+1; (5P} « {SP)-n
SUB (PC+A),n 0100 1111 : 0110 0011 : nnnn nann |C Z CH S V|7 (PC4A) « (PC+A)-n
SUB rr,(x) 1110 0000 : xxxx xxax I 10rr rQ11|{C 2 E U S V(B PP+ re-{x)
SUB rr, (vw) 1110 0001 : wwww wwww : vevy vy ([C Z C U S vI7 e+ ore-{yw)
10rr rO11: i
SU8 rr, (DE) 1110 6010 10rr r011 } CZCUSV(SE rr & rr-{DE)
SUB rr, (HL) 1110 0011 10rr rO11 CICuUuSsV|s rro+ rr-(HL)
SUB rr, {IX) 1110 0100 10rr r011 : CICUSV|S re « rr={IX)
SUB rr (1Y) 1110 0101 19rr 011} CZLUsSvV!s rre = rr-(I¥)
SUB rr,(IX+d) 1101 0100 : dddd dddd : 10rr r011 |C Z C Y 5 V|7 rro* rr=(IX+d)
SUB rr,{IY¥+g) 1101 0101 : dddd dddd ; 10rr r011 [C 2 C U S V|7 re + rr={IY+d)
SUB rr,{SP+d) 1161 D110 : dddd dddd : 10rr rO2LIC 2 C U S V|7 rr o+ rr-{SP+d)
SUB rr, (HL+d) 1101 0111 dddd dddd : 10rr r011|{C 2 C U S V|7 rr o« rr-(HL+d)
SUB rr, (HL+C) 1110 0111 10rr rO11 ; Czcusv|r rr & rr-(HLAC)
SUB rr,{TSP) 11i0 0110 : 10rr roll: CZLU3V]B SP + 3P+1:rr + rr-(SP)
SUB rr, (PL+A) 0100 1111 10rr r011: CZICUSsSV|7 rr « re~(PC+A)
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TOSHIBA UNDER DEVELOPMENT TLCS-870/C

MNEMONIC OBJECT CODE (Binary} ; thAfs ,| cYcLe FUNCTION
SUBE A,n 0110 0010 : nnnn npann ; CICHSV|2 A « A-n-CF
SUBB g.n 111¢ 1ggg : 0110 0010 : nann nann [C Z CH S V{3 g + g-n-CF
SUBB gg,mn 1110 1ggg { 0110 1010 ; nnAn nnnn |[C Z C U S V|4 g9 + gg-mn-CF
CZCHSV|4 {
SUBE r,{vw} 1110 0001 | wwww wwww @ vvvv wywv [C Z CH S V(5 r+ r-{vw)-CF
00rr 7010
SuBE r,(UE) 1110 0010 : 90rr r010 CZCHSV|3 r + r-{DE)-CF
SUBE r,(HL) 1110 0011 : 00rr r010 : CZCLHSEV]S r + p-(HL)-CF
SUBB r,{IX) 1110 0100 : 00rr r0i0 : CZCHSV|3 r « r-(IX)-CF
SUBB r, (IY) 1110 03101 : 00rr rOL0 | CIZCHS V|3 r o+ r-(1Y)-CF
SUBB r, (IX+d) 1101 0100 dddd dddd Q0rr P10 |C 2 CHS V(S r & r-(IX+d)-CF
5UBB r, (IY+d) 1101 010% ; dUdd dddd ; QOrr reio [C Z CH S V(S5 r o+ r-(Iv+a}-CF
SUBB r, (SP+d) 1101 0110 | dddd dddd : G0rr r010 |C Z CH S V|5 r e r-(SP+d}-CF
SUBB r, (HL+d) 1101 0111 : dddd dddd : 00rr ro10 {C Z CH S V|$ r + p-(HL+d}-CF
SUBB r, (HL+C) 1110 0111 corr r010§ CZCHSV(S r & r-{HL+C)-CF
SUBB r, (+5P) 1110 0110 : 00rr r019 : CZICHSV|4 SP « SP+1:r = r-(SP)-CF
SUBB r,(PC+A) 0100 1111} 00rr r010 ; c2ZCcHSV|s r o+« r-{PC+A)-CF
. SUBB {x),n 1110 0000 : xxxx xxxx : 0110 0010 (C Z CH S V]6 (x} « {x)-n-CF
nnnn nnnn :
SUBB {wvw),n 1110 0001 : wwww wwww : vwvy vwwy [C Z CHS V)7 (vw) « {vw)-n-CF
9110 0010 : nnna nnnn
3UBB (DE),n 1110 001V DU1lU YOIV P AnAn ARan (C £ CH S Vb (DE) + (DE)-n-CF
SUBB (HL).n 1110 0011 : 0110 0010 : nnnn nnnn |C Z CH S V|5 (HL) + (HL)-n-CF
suB8 (IX),n 1110 100 : 0110 OC10 :nnnn nnmn ([C 2 C H S V(5§ (IX) « (IX)-n-CF
SUBB (IY),n 1110 0101 : 0110 0910 annn nnen ([C 2 CH S V(S {IY}) + (IY)-n-CF
SUBB (IX+d},n 1101 0100 | dddd dddd : 0110 0010 [C Z C H S V|7 {IX+d) « (IX+d)-n-CF
NN nann T
SUBB (IY+d),n 1101 010 | dddd dddd ; 0110 0010 |[C Z C K § V|7 (IY+d} + (IV+d)-n-CF
nnAnn nRpn : :
SUBB (SP+d),n 1101 0110 © dddd dddd ; 0110 0010C Z CH S V|7 {SP+d) « (SP+d)-n-CF
nann nnnn ;
SHRR (HL+d).n 110t 0111 ; dddd dddd ! 0310 0010 (C 2 C H § v |7 {(HL+d) < (HL+d} n CI
annn nann ' H
SUBB (HL+C),n 1110 0111: 0110 0010 i Annnm nnnn [C Z C H S V|7 (HL+C) « (HL+C}-n-CF
SUBB (+SP).n 1110 0110 ! 0110 0010 : nnnn annn [C Z € H S V|6 SP & SP41:{SP) + SP-n-CF
SUBB (PC+A),n 0100 1111 : 0110 0010 | nnnn nnnn [C Z C H S V|7 (PC+A) « (PC+R}-n-CF
SUBB rr,{x) 1110 0000  aasa axsax > 100 Q10 |(C Z C U S V]a rr « rr=(x)-CF
SUBB rr, (vw) 1110 0001  wwwwe wwww © vvvy vvwy (£ ZC U S V(7 re & rr-(vw)-CF
10re rD10 :
SUBB rr, (DE) 1110 0010 : 10rr rO10; CICcUusv|s rr & rr-{DE}-CF
SUBB rr, (HL) 1110 0011 10rr r010 | CICUusSvV|s rr e pr-(KL)-CF
SUBB rr,{IX) 1110 0100 ¢ 10rr rO10 cZcUsvi]s rro« rr-(IX)-CF
SUBB rr,(IY) 1110 0101 : 10+ rO10 ! CICUSVs rr e pr-(IY)-CF
SUBB rr,{IX+d) |1101 0100 ; dddd dddd : 10rr r010 [C Z C U S V}7 rr e rr-(IX+d)-CF
SUBB rr,{IY+d) 1101 0101 : dddd dddd : 10rr r010 (C Z C U S V|7 rr o« re-(IY+d)-CF
. SUBB rr,(SP+d) | 1101 0110 | dddd dddd : 10rr r010 [C Z C U S V|7 rr + rr-(SP+d)-CF
SUBB rr.(HL+d) 1101 0111 ; dddd dedd ; 10rr rF010 |C 7 C U S V|7 rr + rr-(HL+d}-CF
SUBB rr, (HL+C) 1110 0111 ! 10rr ro10 : cIcusv|? £+ + rr-(HL4C)-CF
SUBB fr, (+5P} 1110 0110 | 10rr r010 CICUSVI|E SP + SP+i;rr ¢ rr-(5P)-CF
SUBB rr, (PC+A) 0100 1111 :1Crr roio0: ciIcCcusv|7? rr « rr-{PC+A)-CF
AND A,n 011G 0100 : nnnn nnnn § 11-~---]2 A+ AAR
AND g.,n 111¢ 1ggg : 0110 0190 ! nnnr mapn [2 Z 3 g+ gAn
AND gg.mn z21----14 gg + ggAmn
AND r,g Ii--=--|2 rerig
AND rr,gg ZZL----|4 re s rragg
AND r,{x) Ti---~-|4 r+ rA(x)
AND r.{vw) ILZ----]5 r e rA(vw)
AND r,{DE) 171----{3 r + rA{DE)
AND r, (HL) 17----l3 r e rA{HL)
AND r,(IX) 1L----3 r« rA{IX)
AND r,(IY} : : Z2----|3 roera(lIY)
AND r,(IX+d} 1101 0100 : dddd dddd : OBrr r100|Z2 2 - - - -|5 r o+« rA(IX+d}
AND r,(IY+d) 1101 0101 : dddd dddd : 00rr r10G |2 2 - - - - |5 e rA(IY+Hd)
AND r,{sma 1101 0110 : ddgd dddd : ¢Orr r200/Z Z - - - - |5 P& FALSP4A)
AND r,(HL+d 1101 0111 : dddd dddd : 00rr r100 |2 Z - - - - |5 r o+ rA{HL+d)
AND r, (WLl 1110 01113 00rr r10D ZiI----15 r A {HL+C)
AND r,(+5P) 1110 0116 : 00rr r100 21----]4 S+~ SP+1:r « rA(SP)
AND r,{PC+A) 0100 1111 00rr r100 ZII1----158 r + rA{PC+A)
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TOSHIBA UNDER DEVELOPMENT TLCS-870/C
. FLAG
MNEMONIC CBJECT CODE (Binary) 17 FH8Y CYCLE FUNCTION
AND (x},n 1110 0000 : xxxx xxxx ; 0110 0100 (2 Z - - - -8 (x) « {x)An
nnan nponn :
AND {vw},n 1110 0001 : wwww wwww S vvyy vvwy (22 - - - - |7 {vw) = (vw)An
0110 0100 : nnnn nnnn :
AND {DE),n 1110 0010 ; 0110 0160 i nann nana [Z 2 - -~ - -1 5§ (DE) « {DEYAnN
AND {HL),n 1110 0011: 0110 0106 : nann Annn (Z Z - - - - |5 (HL) & {HL)An
AND {IX),n 1110 0100 : 0110 0100 : nnnn nnpp (2 Z - - - =[5 (IXy « {IXYAN
AND (IY),n 1110 0101: 90110 0100 i mnnn nnnn (2 2 - - - - |6 (I¥) « {I¥}An
AND (IX+d)},n 1101 0100 : dddd dddd : 0110 0100 (2 2 - - - - |7 (IX+d) « (IX+d)An
nnno annn ! :
AND (IY+d},n 1101 0101 : dddd dddd : 0110 0100 |Z Z - ~ - - |7 (IY+d} & (IY+d}An
nnnn annn ¢ :
AND (SP+d},n 1101 0110 ; dddd dddd : 6110 0100 {Z 7 - - - - |7 {SP+d) +« (SP+d)}An
nnAn nnnn ;
AND (HL+d),n 1101 0111 : dddd dddd : 0110 0100 (Z Z - - - -{7¢ (HL+d) « {HL+d)An
nnan nann :
AND (HL+C),n 1110 8111 {0110 0100 nnnn nnen |2 2 - ~ - - |7 {HL+C) + (HL+{)AN
AND (+5P),n 1110 0110 : 0110 0100 ;nnnp nnan [Z 2 - - - -[6 SP + SP+L1:(SP} « (SP)An
AND (PC+A),n 0100 1111 : 0110 0100 : nnnn nnnn {Z 2 - - - - |7 (PC+A} « (PC+A}AR
AND rr,(x) 1110 UUUDE.MAA xaxxx 2 10pr r1Q0fZ 2 - - - - |8 P A {X)
AND rr,{vw) 1110 0001 : wwww wwww ; vvvy vwwv (2 2 - - - - |7 rroe rrA {vw)
10rr r100 : :
AND rr,{DE) 1110 0010 : 10rr 100 22 -~--18 rr « rrA(DE)
AND rr,(HL) 1110 0011} 10rr r100 27 --~--|86 re & rrA(BL)
AND rr,(IX) 1110 0100 : 10rr 106 I1-~----|58 re + reA (IX)
AND rr, (1Y} 1110 0101 ; 10rp ri00 I1----15 re+orrA(IY)
AND rr, (TX+d) 1101 0100 : dddd dddd | 10rr rl00|Z 2 - - -~ - |7 rr o+ rrA {IX+d)
AND rr,(IY+d) 1101 0101 ! dddd dddd : 10rr ri00 |2 2 - - - - |7 reo+ rrA(IV4d)
AND rr, {SP+d) 1101 0110 | dddd dddd : 10Fr r20042 2 - - - - |7 rro+« rrA {5P+d}
AND rr, {HL+d} 1191 0111 dddd dddd ! 10rr 100 (2 2 - - - -7 rr o+ rrA {HL+d)
AND rr, {HL+C) 1110 0111} 1OrF r100 : 21 ----47 rr o« rrA(HL+C)
AND rr,(+5P) 1110 0110} 10r¢ F100 11----]86 SP + SP+i:rr « rrA(SP)
AND rr, (PC+A) 0100 1111 :10rr ri00 L1----11 rr « rrA(PC+A)
CR A,n 0110 0110 : nnnn nnnn 21----|2 A+« AVn
OR g,n 1110 1ggg : 0110 0110 ‘nnnn nonn 32 2 - - - - (3 g+ aqvn
OR gg,mn 1110 1ggg : 0110 1110 :nnnn nann 2 2 - - - - |4 g9 + ggvmn
r+orvg
re o+ FrVgg
r+ rvi{x)
r+ eV {(vw)
OR r,(DE) TZ1----|3 r+ rv(DE)
OR r,(HL) IZ----13 r+ rv(HL)
OR r,(IX) Zz - -l3 roe orv{Ix)
OR r, (1Y) I1----|3 roe rvi{IY)
OR r,{IX+d) rito |2z ----|% r+e rv{IX+d)
OR r,(IY+d) P10z Z----15 roe eV (IY+d)
OR ~,(5P+d) PI0|ZZ - - - -5 r o« rv(SP+d)
OR r, (Hl +d) P02 2 - - - -8 r e rv(HL+d)
OR r, (HL+C) LI----18 r « rvV{HL+C)
OR r,{+5P) T1I----14 SP « SP+1l:r ¢ rV (5P}
OR r,{PC+A) Z2Z----|8 r e rv (PC+A)
OR {x),n 0110 |2 2 - - - - |6 (x) + (x}vn
OR {vw),n 1110 0001 : wwww wwww : vyvy vwwv |2 2 - - - -7 {vw) « (vw)Vn
0110 0110 : rnnn nnnn
OR {DE},n 1110 0010 : G110 0110 : npan nnnn |2 Z - - - |5 (DE) « (DE)Vn
OR {HL),n 1110 0011 : 0110 0110 i npnn nnpn (Z Z - - - - | & {HL) « (HLYvn
ar (1X),n 1110 0100 : 0110 011¢ ; nnnn nann [Z Z - - - - |6 (IX) « (IX)V¥n
GR (1Y),n 1110 0101 : 0110 011C : nnan nnnn |2 7 - - - - | § (I¥) « (I¥)vn
OR (IX+d).n 1101 0100 ; dddd ddde : 0110 0110 (2 Z - - - - |7 {I¥+d) « {IX+d)Vn
nnan nnnn
OR (IY+d),n 1101 01164122 - - - -|7 (I¥+d) « (IY+d)vn
annn
OR (SP+d),n 1101 6110 |77 « - - -|7 (SP+d) « (SP+d)vn
annn :
OR (HL+d).n 1101 0111 ; dddd dddd : 0110 0110 [Z Z ~ - - - |7 (HL+d) « (HL+d)vn
nnns annn
QR (HL+C),n 1110 0111 : Q110 annp §2 2 - - - - {7 (HL+C) = (HL+C)vn
OR (+$P),n 1116 0110 : 0110 nnan |22 - = - -6 SP + SP+1:{SP} « (SP)¥n
OR (PL+A) ,n 0100 1111 :0110 nean |2 7 = - - -] 7 (PC+A) + (PC+A)Vn
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TOS

HIBA

UNDER DEVELOPMENT

TLCS-870/C

MNEMONIC OBJECT CODE (Binary) , EFE‘:"'S .| cree FUNCTION
OR rr.{x) 1110 0G0 : XXKX XXXX fwrr P10z z - - - -8 rro+ rrv{x}
OR rr, {vw) 1110 0001 © wwww wwww ' yvvv vwwy |2 7 ~ - - - |7 rroe rrV (vw)
10rr 71101 :
OR rr,{DE) 1110 0010 ! 10rer ril0: Z1----|5 rr o+ rrv (DE)
OR rr,(HL) 1110 0011 : 10rr r110 : Z21----156 rr +« rrv (HL)
OR rr, (IX) 1110 0160 | 10rr r110: Z1----|5 rroe eV (IX)
OR rr, (IY} 1110 0101 : 10rr r110 : ZzZ----15 re + rrv (IY)
OR rr,(1X+d) 1101 0100 : dddd dddd ; 10rr F210 )2 2 - - - - |7 re o« rrv (IX+d)
OR rr,{I1Y+d) 1101 0101 : dddd dddd  10rr F110[2 Z - - - - |7 rroe prv (I¥+d)
OR rr,{SP+d) 1101 0110 : dddd dddd : 10rr r110(Z Z - - - ~[7 rr o+ rry (SP+d)
OF rr,(HL+d} 1101 0111 { dddd dded P or110 )22 - - - -7 rr + rrv {HL+d)
OR rr, (HL+C) 1110 0111 : 10rr ri110: Lr----117 rr o+« rry {HL+C)
OR rr,{+5P) 1110 0110 : 10rr r110 L7----/8 SP + §P+l:rp « rrv{SP)
OR rr,(PC+A) 0100 1111} 10rr ri10° 22-~--|7 rr o+ rev (PCHA)
XOR R,n 0110 0401 ; nnnn nonn 11 ----32 A+ A¥n
X0R g,n 1110 1ggq : QL1C 0101 :nnon nenn§Z 2 - - - = |3 g+ g¥nV
XOR gg,mn 1110 1ggg : 0110 1101 :nene nnnn [Z2 7 - - - - 14 g0 + gg~mn
mmam - mmmm :
XOR r,g 1110 1ggg : 00rr ri191: Li----|2 rE g
XCR rr.go 1110 1g9gg * tArr r101 12 - - - =14 re o= rrMgg
XOR r,(x) 1110 8000 @ xxxx xxxx :00rr r101)2 2 - - - -| 4 e ra (x)
XOR r, (vw} 1110 0001 : wwww wwww | vvvy vwyy |[Z 2 - - - -|§ roeorat (Vi)
00rr ricl
XOR r, (DE) 1110 0010 1 00rr r101 zz----|a r +« r+ (DE)
XOR r,{HL) 1116 e011 : 00rr ri01 ZzZ----13 ro+ - (HL)
¥OR r,{IX) 1110 8100 : 00rr 101 L1----13 roe e (IX)
XOR e (IY} 1110 0161 : 00rr r101: Ir----13 Foe o (1Y)
XOR r,{IX+d) 1101 0100  dddd dddd ; 00rr r10L]2 2 - - - - |5 roe e (IX+d)
XOR r,(IV+d) 1101 0101 : dddd dddd : 00rr ri01 |2 2 - - - - |5 roe ey (IY4d)
XOR r, (SP4d) 1105 0110 ; dddd dddd | 00rr r101 |2 2 - - - - |6 F o rae (SPrd)
XOR r,{HL+d)} 1101 0111 dddd dddd 00rr r1018Z2 2 - - - -|5 o+ ra- (HL+d)
X0R r {HL+C) 1116 0111 : 00rr riol 21----]5 roe r (HLC)
XOR r,{+3P) 1110 0110 00rr r101 Z2z1----14 SP « SP+lir ¢ rac (SP)
XOR r,(PC+A} 0100 1111 :00rr r101 Lz----|s r o+ o (PCHA)
XOR (x),n 1110 0000 ; 10110 0101 |z 7~ - - - |86 (X} & (X)%n
nnnn nnnn ; :
XOR {vw},n L1110 QD01 | wwww wwww @ vvvy vwwy (2 Z - - ~ -|7 {vw) + (vw)Hn
0110 0101 ; aann nann
XOR (DE),n 1110 6010 : 0110 G101 :innnn nann{Z 2 - - - ~ | § (DE) « (DE)%n
XOR (HL),n 1110 0011 ; 0140 0401 : nnnm mnnn (2 2 - - 5 (HL) « (L)% n
XOR (IX),n 1110 0100 : 0110 010t inann nnnn (2 2 - - - -5 (IX) « (IX)%n
XOR {I¥},n 1110 0101 : 0110 0161 :pnnn nnnn |[Z Z - - - - |5 (IY) « (I¥)%n
XOR (1X+d).n 1101 0100  dddd dddd : 0110 0101 |2 £ - -~ - - |7 (IX+d) « (IX+d)¥n
nana nnnp : :
YOR (IY+d),n 1101 0101 | dddd ddd 010t |2 Z - - - - |7 (I¥+d} « (I¥+d} v n
nrnR nnnn
XOR (SP+d).n 1101 0110 | dddd ddd 0101 (22 - - --17 (SP+d) « (5P+d)¥n
annn nernn ; :
XOR {Hi+d),n 1101 0111 ; dddd dddd ' 0110 0101 (2 7 - « - - |7 (HL+d) « (HL+d)% n
ARRR NRAR G .
QR (HL+C},n 1110 0111 :0110 6101 : nnnn nnon {2 Z - - - - |7 (HL+C) « (HL4C) - n
AOR (+5P),n 1110 0110 : 0110 0101 innrnononn (2 2 - - - =18 SP « SP+1:(8P) «~ (SP) ¥ n
XOR (PC+A),n 0100 1111 :0110 0101 :pnAn nnnn |2 2 - - - -7 {PC+A) « {PC+A)n
XOR rr,(x) 1116 0000 : xxxx xxxx . 10rr rP101/Z 2 - - - - |6 rr o« Pr (X)
XOR rr.{vw) 1110 0001 | wewww wwww [ vvww wvywy |2 2 - - - - |7 Pro« prreat (vw)
10rr r101 ; :
XOR rr,(DE) 1110 0010 : 10rr r161 ! 71----|5 rr o+ rra (DE)
XGR rr, (HL) 1110 0011 : 10rr r101: 22----|5 rr & rra- (HL)
XOR rr,{(IX) 1110 0100} 10rr r101; 11----45 rr e pra (1X)
XOR rr, (1Y) 1110 0101: 10rr r101: ZZ----|hA rroe e (1Y)
XOR rr, (IX+d) 1101 0100 ; dddd dddd : i0rr r101 |(Z Z - - - - |7 e+ rri (IX+d)
HOR er, (1Yad) 1101 0101 dddd dddd @ 1017 P0L{2 2 - - - - |7 re o+ prry- (17+4)
XOR rr,(5P+d) 1101 0110 © dddd dddd i 10rr P01 (22 - - - - |7 rr o+ rra (SP+d)
XOR rr,(HL+d) 1101 n111 : dddd dddd ; 10rr r10t (7 Z - - -7 Fro+ rra (HL+d)
XOR rr, (HL+C) 1110 0111 : 10rr r101 : e----|7 rr o« rra- (HL+C)
XOR rr,{+SP) 1110 0110 : 10rr rif1: 1L----{8 SP « SP+l:rr + rr- (5P)
XOR rr,(PC+A) 0100 1111 10rr ri01: ZZ----17 rroe rrad (PCHA)
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. FLAG
MNEMONIC OBJECY CODE (Binary) JICHSV CYCLE FUNCTION
INC r 0010 Orrr: : tzZ----[1 r e r+l
INC rr 0011 Orer ! €CzZ----|2 rr o« rr+l
INC {x) 1110 0000 | xxxx xxxx :1111 0000 |C Z - - - - |5 (x) « (x)*1
INC (vw) 1110 0001 @ wwww wwww © vvvy wwvy [0 2 - - - -[§ (vw) = (vw)+l
111 0000
INC {DE) 1110 0010 : 111t 0000 CZ1----]4 (DE) « (DE)+t
INC (HL) 1110 8011 1111 0000 CI----|4 (HL) « (HL)+1
INC (IX) 1110 0100 : 1111 0000 CZL----|4 (IX) « (IX)+1
INC (1Y) 1110 0101 ; 1111 0000 : Cz----]a (IY) « (IV)+1
INC (IX+d) 1101 nlnoidddd dedd 1111 pooa | Z - - - - |8 (IX+d) & (IXad}s1
ING (I¥+d) 1101 0101 : dddd dddd : 1111 0000 [C Z - - ~ -] 6 (IY+d) © (IY+d}+1
INC {SP+d) 1101 0110 : dddd dddd : 1111 0000 C 2 - - - - |8 (SP+d) « {SP+d}+1
INC {HL+d} 1101 0112 : dddd dddd : 1111 0900|C Z - - - - |8 (HL+d} « (HL+d)+1
INC (HL+C) 1110 0111 : 1111 0000 : t21----|8 (HE+C} « (HL+C)+1
INC (+SP) 1110 0110 ; 1111 0000 cz----(5 SP + SP+1:(SP) & (S5P)+1
INC (PC+A) 0100 1111 : 1111 9000 cz2-~+--|8 (PC+A) + (PCH+A)+1
DEC r on1o 1ree CZ----11 r e re1
DEC rr 0011 1rpp c2----12
DEC {x} 1110 0000 : xxxx xxxx : 1111 1000 |C Z - - - - |5 (x) « {x})
DEC {vw) 1110 QUUL - wwww wwww S vevy vvwy [CZ - - - - |8 {vw) « (vw)-1
1111 1000
DEC (DE} 1110 0010 : 1111 1000 €CZ----|4 (DE} +« (DE)-t
DEC (HL) 1110 0011 : 1111 1900 €z1----/4 {HL) + (HL)}-1
DEC (1X) 1110 0100 : 1111 1000 cz----|4 (1X) « (1X)~1
DEC (IY) 1110 0101 1111 1000 ! cz----|4 (LY) + {IY)-1
DEC (IxX+d) 1101 0100 : dddd dddd : 1312 2000 (C Z - - - - |6 (IX+d) € (IX+d)-1
DEC (IY+d) 1101 0101 ; dddd dddd : 1111 000 [C Z - - - - |6 (I¥+d) « (Iv+d)-1
OEC (5P+d) 1101 0110 | dddd dddd | 1312 1000 |C Z - - - - |6 (SP+d) « (SP+d)-1
OEC (HL+d) 1101 0111 : dddd dddd : 1111 1000(C Z - - - - |6 (HL+d) « (HL+d)-1
DEC {HL+(C} 1110 0111 1111 1000 cz [} (HL+C) = (HL*C)-1
DEC {+5P) 1110 0110 : t1tt 000 ci----15 SP « SP+1:{SP} + (5P}-1
DEC (PC+A} 0100 1111 : 1111 1000 tzT-~---\8a (PC+A) « (PC+A)-1
DAA g 1110 1ggg : 1101 1010 CICH- -2 Decimal adjustment against g (after addition)
DAS g 1110 1ggg : 1101 1011 CICH--|2 Cecimal adjustrment against g {after subtraction)
MUL W, A 1119 1000 : 1111 0010 Zr1----18 WA « WxA
MUL B.C 1110 1001 : 1111 0010 tZI----j8 BC « BxC
MUL D,E 1110 1010 : 1111 0G10 T:r----18 DE + DxE
MUL H,L 1110 1011 : 1111 QC1e 21----1|8 HL + HxL
GBIV WA.C 1110 1000 : 1111 pa11 71cC---|8 A« WALC,W ~ residue
BIV DE.C 1116 1010 ; 1111 0011 2ZC-~---|8 E + DE+C,D + residue
0IV HL,C 1116 1011 : 1111 0011 21C---18 L « BL+C,H « residue
NEG CS,gg 1110 Iggg: 1111 1010 1---~- 3 if CF=1 then gg « 0-gg else null
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TOSHIBA UNDER DEVELOPMENT TLCS-870/C
(3) Shift, rotate and nibble manipulation
MNFAMONIC ORIECT CODE (Binary) 3 IF:_:‘A:{GS v| CYCLE FUNCTION
SHLC g 1110 1ggg i 1111 0100 | CZe o2 LT SR
: :
SHRC g 0 [7£.5,5,3,2,1,0]
7,6,5,4,3,2,1,0
SHRCA gg 1110 1ggg ® 1111 0001 LZa-50[3 < IR P
SWAP g 1110 iggg | 1111 1111 1----- 4 N CR
Samm—
: (Exchange upper 4 bits for lower 4 bits}

ROLD A, (&) 1110 0600 } XXXX XXAX } LLLL Q410 |1 - - - - - 8
ROLD A, (vw) 1110 0OBL | wwww wwww D vewy ey (1 - - - - - 9

1111 0110 : :
ROLD A, (OE) 1110 0010 ; 1111 0110 1----- 7 A tmemory)
ROLD A, (HL) 1110 0611} 1111 9110 1=~ e 7
ROLD A, (IX) 1110 6100 | 1111 0110} 1 7 765,243,210 [7.6.5,a[3.2.1,0
ROLD A, (1Y) 1110 0101 1181 9110 1-~-=--- 7
ROLD A, ({IX+d) 1101 0100 : ddéd dddd : 1111 0110 1 - - - - - 9 {Rotate left by 4 bits)
ROLD A, (IY+d) 1101 0101 ! dddd dddd : 1111 01101 - - - - - 9
ROLD A, {5P+d) 1101 9110 gdddd dddd 1111 o110 41 - - - - - 9 Note : {+ 5P) indicates that SP&«-5P + 1 is
ROLD A, (K +d) 1101 0111} dddd dddd © 1111 0110 [1 - - - - - o executed befare rotation
ROLD A, {HL+C) 1110 01111111 0110 : 1----- g
ROLD A, {+5P}) 1110 0110 { 1111 0110 ; 1----- 8
ROLD A,{PC+A) 0100 1111 ;1111 0110 : 1~----- 9
RORD A, (x) 1110 0000 ; xxxx xxxx ; t1t1 01111 - - - - - 8
RORD A, {ww) 1110 0001 ! wwww wwww : vvvy vvvyv [1 - - - - - 9

1111 0111 ¢ :
RORD A, (DE) 1110 0010 } 1111 0111} 1- - - 1 A {memory}
RORD A, (HL) 1110 0011 ; 1111 0111 1----- 7 e
RORD A, (IX) 1110 ©100 ;1111 0111 : 1----- 7 7.6,54[32,1,0] [7.65,3]3,2,1,0]
RORN &, (IV) 1110 0101 P 1111 o111} 1 e e o 7
RORD A, (IX+d) 1101 G100 : dddd dddd : 1111 0811 |1 - - - - - 9 (Rotate right by 4 bits)
RORD A, (IY+d) 1101 o101 dddd dddd 1111 91t |g - - « -~ - 9
RORD A, (SP+d) 110t G110 : de¢dg dddd @ 1111 Of11 |2 «~ - - - - 9 Note : (+ SP)indicates that SP«SP + 1 is
RORD &,(HL+d) | 1101 0111 :ddde dddd : 1111 0111 |5 - - - - - 9 executed before rotation
RORD A.(HL+C) 1110 0111 : 1111 0111 : To- - )
RORD A, (+SP) 1116 0110 1111 0111} t----- 8
RORD A, {PC+A) 0106 1111 : 1111 {111 1--=-~- 8
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{4) Bitmanipulation and flag manipulation
MNEMONIC OBJECT CODE (Bi FLAG N
inary) Jzomsy | CYCLE FUNCTIO
SET g.b 111G 1ggg ; 1100 Obbb : 7a----]23 IF ¢ g.B:ig.b « 1
SET (x).b 1100 Obbb @ xxxx xxxx i Ie----1|85 2F ¢« {x}.B:(x).b « 1
SET (vw}.b 13110 0001 : wwww wwww i vyvy vy [ 2 « - - - - |8 IF « (vw).b:(vw),b « 1
1100 0bbb : :
SET (DE}.b 1110 0010 1160 Obbb | Ie----|4 ZF + [DE).b:(DE).b « 1
SET (HL}.b 1110 0C11: 1100 Obbb : Ze----|2 IF + % ; b (HL).b « 1
SET {IX).b 1110 0100 : 1160 Qbbb : Ze----|2 7F « I0B:(10).b « 1
SET {IY¥).b 1110 0101 : 1100 Obbb : Ze----124 IF + S 2 HIY).b e 1
SET {IX+d}.b 1101 0100 : dddd dddd : 1100 Obbb | Z & - = - - |86 IF « [TX+d1.b:{IX+d).b « 1
SET {IY+d)}.b 1101 0101 ; dddd dddd : 1100 Obdh | Z » - - - - [6 IF + (IY+d).b:(IV+d}.b + 1
SET (SP+d}.b 1101 0110 ; dddd dddd : 1100 Obbb | Z & - - - - |6 IF + m (SP+d).b + 1
SET (HL+d}.b 1101 0111 dddd dddd : 1100 Obbb | Z » - - - - |8 IF « (AL+d).b:(HL+d).b « 1
SET (HL+C).b 1110 011 1400 Cbbb : Ie----18 IF « (HCAC) . B:(ML+C).b « 1
SET (+SP).b 1110 0110} 1100 Obbb | Ze--«-1]5 SP « SP+1:2F « (BF).B:(SP).b « 1
SEl {PC+A).D 0100 1111 : 1100 Obbb : Ze----18 IF « {PCYAY.b:{PC+A}.b + 1
SET {x).A 1110 0009 : xxxx xxxk 1111 0010} Z 4 - - - ~ | § IF « A:(x).A+ 1
SET {ww).A 1110 0001 wwww wwww ' vvvv yywv [ 7 » = - - - [§ IF « (vw)}. Ai{vw).A « 1
1111 0019 ; :
SET (DE).A 1110 0010 : 1111 0010 ; Ia~~--]4 7F « [OF).A(DEY A « 1
SET (ML).A 1110 0011 ! 1111 00%0 ! Ze--- - |4 ZF « (AD).A:(HL}.A + 1
SET (IX).A 1110 0100 : 1111 0010 : l1e----1|4 ZF « (T A:(IX}.A + 1
SET (IY).A 1110 0101 : 1111 0010 : Ze----|4 ZF « {IV).A:(IY).A + 1
SET (IX+d).A 1101 0100 : dddd dddd : 1111 0010 | Z » - - - - |6 IF « §Ix+d5.A:(1x+d).A 1
SET (IY+d).A 1101 0101 : dddd dddd : 1111 0020 | Z « - - - - |8 ZF « {IY+dV.A:(I¥+d).A + 1
SET (SP+d).A 1101 0110 : dodd dddd 1111 0010 | Z » - - - - | & ZF « SSPM}.E:(SPM).A 1
SET {HL+d).A 1101 0111 dddd dddd ; 1111 6010) Z & - - - - |8 IF « (AC+d) A:(HL+d}.A « 1
SET {HL+C).A 1110 0111 1111 0010 ; I+e----18 ZF « (HL+CY. A (HL+C). A « 1
SET (+5P).A 1110 0110 1111 0010 : Te----158 5P + SP+1:2F « (SPY.A:(SP).A « 1
SET (PC+A).A 0100 1111 1111 0010 : Ze----1|8 ZF + (PC+R).A:(PC+A).A ¢ 1
CLR g.b 1110 1ggg : 1100 1bbb : Ie----13 IF + g.b:g.b = 0
CLR {x).b 1100 1bbb : Xxxxx XXxX : Ze----1s IF « (x).b:i(x).b + 0
CLR (vw).b 1110 0001 ; wwww wwww : vvwv vwww | Z 2 ~ - - - 16 IF « {vw).bi{vw).b + O
1100 1bbb : :
FIR (DF)Y b 1110 0010 1100 1bbb | 24 - 4 ZF « {DE).B:(DE}.b + 0
CLR (HL).b 1110 0011 ! 1100 tbbb ! Ze----|4& IF « EEEE:(HL).!: -0
CLR (IX).b 1110 0100 : 1100 1bbb : Ze----]4 IF + (IX).b:(IX).b ¢ O
CLR (IY).b 1110 010t : 1100 1bbb : Ze----1|4 IF « TN .B:{IY). b« 0
CLR (IX+d).b 1101 0100 ; dddd dddd : 1100 bbb | Z « - - - - |8 IF - {IX+d;.b:(IX+d).b «D
CLR {IY+d).b 1101 0101 ; dddd dddd : 1100 bbb | 7 « - - - - |& 2F « [IV4d).b:{I¥+d}.b « O
CLR {SP+d).b 1101 9110 ; dddd dddd : 1100 bbb | Z « - ~ - - | & ZF « {SP+d}.B:(SP+d).b + 0
CLR {HL+d).b 1101 0111 : dddd dddd : {100 1bbb [ Z - - - - [ @& IF + (HL+d).b:(HL+d).b + QO
CLR (HL+C).b 1110 0111 : 1100 1bbb : Ie----18 IF « EHL+C5.b:(HL+C) b «0Q
CLR (+SPB).b 1110 0110 : 1100 1bbb : 2e----1]8 SP « SP+1:ZF + (GP).b:(SP}.b + 0
CLR (PC+A).b 0100 11111100 1bbb : Ie----|8 7F « {PE+AY B:(PC+A) b « D
CLR (x).A 1110 0000 ; xxxx xxxx : 1111 1010 Z » - - - - [5 IF « {(x}.B:(x).A ¢ D
CLR (vw).A 1110 0001 : wwww wwww S vwww vuwv t Z & - - - - |6 ZF « (vw), Ai{vw).A « 0
1111 1010 : :
CLR (DE).A 1110 0010} 1111 1010 : Ze----1]4 IF « {DEY.A:(DE}.A + O
CLR (HL).A 1110 0011 i 1111 1010 ; Le----|2 IF + %HE;.E:(HL).A 0
TLR (IX).A 1110 0100 : 1111 1010 : Te----|4 IF « {IXVA:(IX)}.A « 0
CLR (IY).A 1110 0101 ! t111 1010 : Te--~--1|4 IF « {IVV.A:(1Y),A « 0
CLR {Ix+d).A 1101 0100 : dddd dddd ; 1111 1050 | Z & - -~ - - |8 7F « {TXHd}LA: (IX+d).A + 0
CLR {IY+d).A 1101 0101 : dddd dddd : 1111 1010 2 « - - - -~ {6 IF + {IY+&} A:(IY+d).A « 0
CLR {SP+d).A 1101 0110 : dddd dddd ; 1111 1010 Z « - - - - |g 7F « (GP3d) A:(SP+d) A + O
CLR (HL+d).A 1101 0111 : dddd dddd : $121 1010 Z « - - - - |6 IF « (HL4d) .A:(HL+d).A « 0
CLR (HL+C).A 1110 0111 : 1111 1010 : Ze----]8 IF « %—‘Hucg"n (HL+C).A + ©
CLR (+5P).A 1110 0110 { 1111 1010 ! Ze----1[8 SP « SP+1:ZF « (SPY.A:(SP).A « 0
CLR {PC+A).A 0100 1111 : 1111 1010 ! Ze----18 IF « {PCFRY.A:(PC+A).A « D
LD CF.p.b 1110 1ggg © 0101 1bbb : T-w---1]2 cr « g.b
LD CF,(x).b 0101 1bbb | xxxx XAKx ' T-wo---1|32 CF « (x).b
LD CF,({vw}.b 1110 0001 : wwww wwww : vwvv wwvy | T -« - -~ - | § CF « (vw).b
0101 1bbb : :
LD CF,(DE).b 1110 0010 | 0101 1bbb ! CT-e---|3 CF « {DE}.b
LD CF,{HL).b 1110 0011 : G101 1bbb : T-s---13 CF + {HL).B
LD CF,(IX).b 1110 0100 : 0101 1bbb : T-e¢e---13 CF « {IX).b
LD CF,(IY).b 1110 0101 ; 0101 1bbb | T-a---]3 CF + {IY).b
LD CF,(IX+d}.b [ 1101 0100 : dddd dddd : 010t 1obb [ T - & - - - |5 CF « (:IX+d}.b
LD CF.(IY+d).b [1101 0101 : dddd dddd i 0101 tobb [ € - « - - - |5 CF « {IY+d).b
LD CF, (8P+d) . h 1101 0110 | dddd dddd i 0101 1bbb | T - & - 5 CF « {(5P+d).b
LD CF,{HL+d).b [ 1101 0%1f: dddd dddd : 0101 1bbb | T - » - - - |§ CF « (HL+d).b
LD CF,(HL+C)}.b [ 1110 0111} 0101 1bbb ! T-»---15 CF « (HL+C).b
LD CF,{+5P).b 1110 0110 ; 0101 ibbb : T-w---14 SP +« SP+1:CF « (SP).n
LD CF,(PC+A}.b [ 0100 1111 0101 bbb : T-a---15 CF « (PC+A).b
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MNEMONIC OBJECT CODE (Binary) ; zFIEA:qu .| creE FUNCTION
LD CF,(x}.A 1110 0009 AXAX AKAX 1111 1100 E -« - - - 14 CF « {x).A
LD CF,{vw).A 1110 0001 : wwww wwww : vvvv vywy [ C - » - - « {5 CF « {vw).A
1111 1100 ; : _
LD CF,(DE).A 1110 0010 : 1111 1100 : C-w---13 CF « (DE).A
LD CF,(HL).A 1110 ©011 ; 1111 1100 ; E-e---13 CF + (HL).A
LD CF,(IX}.A 1110 0100 : 1111 1100 : C-o---13 CF « {I1X).A
LD CF,{I¥).A 1110 0101 : 1111 1100 T-»---1|3 CF « {IY}.A
LD CF.{IX+d).A | 1101 0100 : dddd dddd : 1111 21100 T - « - - - |5 CF « {IX+d)}.A
LD CF,(IY+d}.A | 1101 0101 : dddd dddd ; 1111 1100 | C - s - - - |5 CF + (I¥+d).A
LD CF,(SP+d}.A | 1101 0110 : dddd dddd : 1111 1100 [ € - » - - - |5 CF + (SP+d),A
LD CF,(HL+d).A | 1101 0111 : dddd dddd : 1111 1180 C - » - - - |5 CF « (HL+d).A
LD CF,{(HL+C}.A | 1110 0111:1111 1100 C-2---15 CF « {HL+C).A
LD CF,{+5P).A 1110 0110 : 1111 1100 T-o---14 SP + SP+1;CF « {SP}.A
LD CF.(PC+A) A 0100 1111: 1111 1100: T-eo---15 CF +« (PC+A).A
*2 { TEST a.b 1110 1qaa : 0101 1bbb ! e -0 .- |2 JF « g.b
*z|7EsT (x).0 0101 1bbB i AXXX XXKX | e~ Jd--- 14 JF « x7.b
*2 | TEST (vw).b 1110 0001 : wwww wwww S vuyy yywy | « - 3 - - - [ 5 JE o+« [vw).b
0101 1kbb ; : _
*2 | TEST (DE).b 1110 9010 : 0101 1bbb ! «e-J---]3 JF « {DE}.b
*2 | TEST {HL}.b 1110 0011 ; 0101 1bbb : s -3 - 3 JF « {TIL) . &
TEST (1X).b 1110 0100 ; 0101 1bbb | «-J---13 JF « (IX).b
TEST (IY}.b 1110 0101 : 0101 thbb : a3 ---12 IF - %IYS._b
=z | TEST (Ix+d).b 1101 0100 : ¢ddd dddd 0101 bbb | ¢ - 3 - - - |5 JF « {IX+d}.b
*2 § TEST {IY+d).b 1101 0101 : dddd dddd : 0101 ibbb | = ,; ---15 JF « {Iv+d).b
*Z P TEST (SP+d).h 1101 0110 : dddd dadd : 0101 tbeb | « - 3 -~ - - |5 IF « (5Fd) b
*2 | TEST (HL+d).b 1101 0t11: dddd dddd : 0101 1bbb | « - J - - - |5 JF + {AL+d}.b
*2 | TEST (HL+C).b 1110 0111 : 0101 1bbb ! s -J---1s JF « (RC+T). b
*2 | TEST (+5P).b 1110 0110 : 0101 1bbb: e -J--- |4 5P « SP+1:JF « {5F).5
*2 | TEST (PC+AY.b 0100 11110101 1bbb : «-J---15 JF « [PCFAY.B
»2 | TEST (x).A 1110 0000 : xxux xxxx | 1111 1100 I - - |4 ar « (Ay.A
*2 JTEST {vw),A 1110 0001 © wwww wwww © vvvv vyvy -3 ---1|s JF = [ww}. A
1111 1100 :
*2 | TEST (DE}.A 1110 0010 : 1111 1160 : -3 - -3 JF + [DE).A
*2 | TEST (HL).A 1110 0011 111} : »-3---13 JF « {HL}.R
*2 L TEST (IX)_A 1110 0inn 1111 - - ] - - = 3 JF o« (IX}.A
2 L TEST (IY¥).a 1110 0101 © 1111 »-3---13 JF o+ {IY).R
*2 | TEST {IX+d).A 1101 0100 : dddd 1100 | « -3 - - - |5 JF « (IX+dY.R
*2 | TEST (IY+d}.A 1101 0101 : dddd : 1100 | » -3 - - - |5 JF « [IY+d}.A
*2 JTEST (SP+d).A 1101 0110 ; dddd : 100 » -3 - - - [s JF & [SP+d]. A
+2 | TEST (HL+d).A 1101 0111 © dddd dddd | 1212 1500 » - 3 - ~ - {5 JF « [AT3d) R
*2 | TEST (HL+C).A 1110 0111 1111 1100 ¢ s -J--- 05 JF « (ALSTY.A
*2 | TEST (+5P).A 1110 0110 1111 1100} e -J---|4 SP « SP+1:JF « {SF).A
*2 | veST (PC4m).A 6100 1111: 1111 1100: s+ -J--- 15 JF « (PT+A).A
LD g.b,CF 1110 1495 | 1140 bbb : e - - - - 2 g.b + CF
LD (x).b,CF 1110 BOUD D oxxxx xxxx 1110 1bbbf 1 - - - - - 5 {x).b + CF
LD (vw).b,CF 1110 D001 wwww wwww © vwwy vwwvy | 1 - - - - - 8 {vw).b « CF
1110 1bbb : ;
LD {(DE).b,CF 1110 0010 | 1110 1bbb : 1----- 4 (DE).b « CF
LD (HL).b,CF 1110 0011 : 1110 1bbd ! 1----- 4 (HL).b « CF
LD {IX}.b,CF 1110 6109 : 1110 1bbL 1 - - - - - 4 (IAx}.D + CF
LD {IY}.b,CF 1110 0101 1110 1bbb ; 1-- -~ - 4 {I¥}.b = CF
LD (IX+d}.b,CF |1101 0100 : dddd dddd : 1110 1bbb | 1 - - - - - 6 {IX+d).b « CF
LD (IY+d).b,CF [1101 0101 ! dddd dddd : 1110 1bbb{ 1 - ~ - - - 6 (IY¥+d).b + CF
LD (SP+d).b,CF 1101 0110 : dddd dddd : 1110 bbb | 1 - - - - - § (SP+d).b + CF
I.D {HL+d} . b ,CF 1101 0111 © dddd dddd © 1110 1bbb | 1 - - [:] {HL+d} . L «~ CF
LD (HL+C).b,CF | 1110 0111 : 1110 1bbb: - - - 8 (HLAC).b « CF
LD (+5P).b,CF 1110 0110 ; 1110 bbb ; 1----- ] SP ¢ SP+1:(SP}.b « CF
LD (PC+AY.0,CF 0100 1311 1110 1tbb : 1-- - .- B {PL+A}.b « CF
LD (x)}.A,CF 1110 0000 § xxxx xxxx | 1111 0011 4 - - - - - 5 (x).A + CF
LD (vw).A,CF 1110 0001 : wwww Wwww : vvvy vwwy | 1 - - - - - i {vw). A « CF
1111 0011 : :
LD (DE).A,CF 1110 0010 : 1111 0011 | 1- - === 4 (DE).A « CF
LD (HL).A,CF 1110 0011 : 1111 0011 : 1----- 4 (HL).A + CF
LD (IX).A,CF 1110 0100 { 1111 0011 | 1----- 4 (IX}.A « CF
LD {1Y}).A,CF 111¢ 0101 7 1111 0g11 ! 1----- 4 {(IT).A + CF
L0 {IN+d).A,CF 1101 0100 dddd ddod : 1111 DAL | 1 - - - - - 6 (IX+d).A « CF
LD (I¥+d) A,CF | 1101 01C1 i dddd dddd | 1141 Q011 | 1 - - ~ - - 6 (IY+d).A « CF
LD {SP+d).A,CF | 1101 0110 : dddd dddd : 1112 00t1| 1 - ~ - - - B (SP+d}.A « CF
LD {HL+d) A,CF 11101 0111} dddd adgd b 1111 O011] 1 - - - - - 6 (RL+d).A « CF
LD (HL+C).A,CF |1110 0111} 1111 0011 : 1 -« - - - ] (HL+C).A « CF
LD (+SP).A,CF 1110 0110 ! 1111 0011 ! 1----- ] SP + SP+1:(SP).A « CF
LD {PC+A).A,CF [0100 11117 1111 0011 : 1-- - - - ] {PC+A) A « CF
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. FLAG
MNEMONIC OBJECT CODE {Binary) JICHSY CYCLE FUNCTION
CPLog.b 1110 1ggg : 1110 Obbb : Ta----13 IF + g.b:g.b « g.b
CPL (x).b 1110 0000 : axxx xxkxx {1110 Obbb | Z & - - - - |5 IF « {x).b:{x).b « (x).b
CPL (vw).d 1110 0001 : wwww wwww | vvvv wvvv [ 7 2 - - - - | § IF « (vw}.b:(vw).b « (vw).b
1110 0bbb : :
CPL (DE).b 1110 0010 : 1110 Obbb ; Za----14 ZF + {DE).b:(DE).b « [DE}.b
CPL (HL).b 1110 0011 : 1110 Qbbb : Is----|24 ZF « {(HL).B:(HL).b « [ALY.D
CPL (IX).b 1110 0100 : 1110 Qbbb : Te----]4 IF « (TX) . b:{IX).b « {IX).b
CPL (IY).b 1110 0101 1110 bbb : Ie----114 IF + (Ivg.b:(n).b + (I¥).0
CPL (IX+d).b 1101 0100 : dddd 110 Obbb [ Z & - - - - |8 IF « (':x~u5.b:(1x+rn.n e (IX+d}.b
TPl {TY¥+d) b 1101 0101 : dddd 1110 Gbbbk e - - -~ 8 ZF « (IV¥+d).b:(IVsd).b ~ Y+d).b
CPL {SP+d).b 1101 0110 : dddd 1110 Gbbb [ Z &« - - - - |8 IF « {SP+d).b:(SP+d).b « (SP+d).b
CPL {HL+d}.b 1101 0111 ! dddd 1110 Oobb [ Z « - - - - |8 IF + (HL+ ) ((HL+d).b « (H(+d).b
CPL {HL+C}.b 1110 0111 1110 Ie----18 IF « IHL+CS.b:(HL+c .b = (HL+C).b
CPL (+SP).b 1110 D110 : 1110 Le----15 SP « SP+1:2F « {SP).b:(5P).b + {SPY.b
CPL (PC+A}.b 0100 1111 : 1110 7a«----1|8 IF « {PC+A) .b:(PC+A}.b « (PCAY.5
CPL (x).A 1110 0000 § xxxx P11 1011 | 2 - - - - |5 IF « (xY. A (x).A « {x}.A
CPL (vw).A 1110 0001 ; wwww Pvwww vywy L 2w - - - - |8 IF « {ww).A:(vw).A « (WW).A
1411 1011 -
CPL (DE).A 1110 0010 1111 1011 Lae----|4 ZF « {DEJ.A:(DEY.A « {DEJ.A
CPl (ML) A 1110 0011 1111 1011 e - -=-- |1 ZF « {(HOj . A:(HL).A « (L) .A
CPL (IX).A 1110 0100 ; 1111 1011 Zs----|4 ZF & (IX).A:{IX}.A « (IX).A
. CPL (IY).A 1110 0101 1111 1011 Ze----14 IF « E Y).A: (IY) A« (IV).A
CPL (IX+d).A 1101 0100 | dddd dddd : 1111 1011 Z &« - - - - |6 ZF « (IXHdY A (1X+d).A « [IK+d).A
CPL (TY+d}.4 1101 0101 dddd dddd S 1t it 24 - - - - s IF « {T¥=d} R (1¥+d).A « TI+a) A
CPL (5P+d).A 1101 0110 : dddd dddd : 1111 1011 | 7 o« ~ - - - |8 IF - m:(smd).n + {(80+d).A
CPL (HL+d).A 1101 0111 : dddd dddd : 1111 1011 | Z « - - - - |8 IF « iHL+dS.A:(HL+d).A « {HL*d).A
CPL (HL+C).A 1110 01111111 1011 Ze--~--16 IF « {(HL+CY.A:(HL+C).A « (RL*C).A
CPL (+5P}.A 1110 0110 : 1111 1011 ILe----15 SP « SP+1:7F « (SP).A:{5P)}.A « (SP}.A
CPL (PC+AY.A 0100 1111 1111 1011 Ze---+-|8 IF « [PC+AY.A:(PC+A).A « (PCFA).A
XOR CF.g.b 1110 1ggg 0101 Obbb T-we---|z CF = CFyg.lr
XOR CF,(x).b 1110 G000 { xxxx xxxx : 0101 obbb | € -+ - - - |4 CF =« CF&(x).b
XOR CF,{vw).b 1110 0001 © wwww wwww | vwvv vwwy § C - & - - - | § CF « CFa (vw).b
0101 Obbb : :
XOR CF,(DE).b 1110 €010 : 0101 Obbb C-»---13 CF + CF (DE).b
XOR CF,{HL).D 1110 0011 : Q1U1 Ubbb C-e¢---123 CF + CF3%{HL).b
XOR CF,(IX).b 1110 0100 ; 0101 Qbbb C-9---13 CF « CF&{IX}.b
XOR CF,(IY).b 1110 0101: 0101 Obbb C-o---1]3 CF « CFx(IY).b
XOR CF,(IX+d).b ]1101 0100 : dddd dddd : 0101 Obbb | £ - » - - - [5 CF « CFa{IX+d).b
XOR CF,(I¥+d).b {1101 0101 : dddd dddd : 0101 Obbb [ T - « - - - |5 CF « CFa (IV4+d).b
XOR CF,(SP:d}.b 1101 0110 : dddd dddd : 0101 Obbb C-*%-- - a3 CF « CFx~(SP+d).D
XOR CF,(HL+d}.b [ 1101 0111 : g¢ddd dddd : 0191 Qbbb [ € - » - - - |§ CF « CFa= (HL+d).d
XOR CF,(HL+C).b [ 1110 0111 : 0101 Obbb C-s---15 CF « CF% (HL+C).b
XOR CF,(+SP).b [ 1110 0110 : 0101 Obbb T-+---134 SP + SP+1:CF « CF3¥ (SP).b
XOR CF,(PC+A).b | 0100 11110101 Obbb E-x---1s5 CF « CFAL (PC+A).b
SE1 CF 0000 0101 : 0-1t---11 CF « 1
CLR CF 0060 0100 ; 1-0--- {1 CF+ 0
CPL CF 0000 0110 : : [ B! JF « CF:CF « TF
.-z DI 1100 1000 ; 0011 1010 ! Te----15 IF + THF:IMF + O
*2 | eI 1100 0000 : 0011 1010 : Ze----15§ IF « TWF:IMF « 1
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(5) Jump
MNEMONIC OBJECT CODE (Binary) S ZF{%‘;GS .| eves FUNCTION
JRS T,$+2+d 100d dddd | 1--~--- 4/2(t/f) | if JF=1 than PC « PC+d olsa nul)
JRS F,$+2+d 101d dddd : : 1----- 4/72(t/f) | if JF=0 then PC « PC+d 8lse nuld
JR T, $+2+d 1101 1110 : dddd dddd ! 1----=« 4/2(t/F) |1f JF=1 then PC « PC+d elsa nul)
JR F . $47+d 1101 1111 ; dddd dddd 1 ---- - dlz(t.ff‘) if JF=0 thon PC +« PL+d else null
JR EQ,§+2+d 1101 1009 ; dddd dddd : 1----- 4/2(t/f) | if ZF=1 then PC « PC+d @lse nul?
JR Z,$+2+d : :
JR NE,$+2+d 1101 1001 : dddd dddd : 1----- 4/2(t/f) | if ZF=0 then PC « PC+d olse null
JR NI, §+2+¢ : :
JR C§,§5+2+d 1101 1010 | dddd dddd : 1 - - = - - 1/2{t/f} | 1f CFx1 thon PC « DC+d ale¢g null
JR LT, 5+2+d : :
JR CC,B+2+4d 1101 1011 ; dddd dddd | 1 - - - 4/2(t/F) | if CF=C then PC « PC+d else null
JR GE,$+2+d H !
3R LE,$+2+d 1101 1100 ! dddd dddd : 1 - -« - -|a/2(t/f) |if (CFVZF)=1 then PC + PC+d else null
JR GT,$+2+d 1101 1101 ; dddd dddd : 1-- -~ - 4/2(t/f) {if (CFVZF)=0 then PC « PC+d olze null
JR M, $+3+d 1110 1000 : 1101 0000 : dddd dddd |1 - - - - - 5/3(t/f) [ if SF=1 then PC + PC+d slse null
IR P,§+3+d 1110 1000 : 1101 0001 ; dddd dddd |1 - - - ~ - 5/3(t/f) | if 5F=0 then PC « PC+d else null
JR SLT,$+3+¢ 1110 1000 : 1101 0010 | dddd dddd (1 - - - - - 5/3(t/f) | #f (SF¥%VF)=1 than PC « PC+d else null
JR SGE,$+3+¢ 1110 100D : 1101 0011 : dddd dddd [1 - - - - - 5/3(t/f) | if (SF¥VF)=0 then P + PC+d else null
JR SLF, $+32+d 1110 1000 1101 0100 dddd dddd |1 - - - - - BA3(L/F) | if IFV(SF¥VF)=-1 then PC « PC+d el1se null
IR SGT,5+3+d 1110 1000 : 1101 0101 ¢ dddd dddd {1 - -~ « - - SIA(LTY 1 AT IFV (3F4-VEY=0 then R + PL+d oise nuld
. JR VS, $4+34d 1110 1000 | 110t 0110 ; dddd dddd [1 - - - - - 5/3(t/f) | if VF=1 then PC « PC+d @ise null
JR VC,§+3+d 1110 1000 ;1101 0111} dddd ddéd [1 - - - - - 5/3(t/f) | if VF=0 then PC + PC+d eise null
JR §+2+d 1111 1100 : dddd dddd : 1----- 4 PC « PCHd
JP mn 1111 {110 : nnnn nAnn : mmmm meem f- - - - - - 4 PC « mn
JP g9 1110 1ggg : 1111 1120 |- - - . o - 3 PC « gg
IP () 1110 0000  xxXx xxxx : 1111 1110 [- - - - - - 8 PC + {x+1,x)
JP (vw} 1110 0001 | wwww wwww LVVWY WVYY [ = - - - - - 7 PC o« {vwrl,vw)
1111 1410 :
JP (DE) 1110 0616 (L1111 11105 |- - - -~ - 5 PC « (DE+1,DE)
JP (ML) 1110 9011 : 1111 1110 |- - - - - - 5 PC « (HL+1,HL)
P (IX) 1110 0100 : 1111 13110 |- - - - - -« 5 PC « (IX+1,IX)
P (1Y) 1110 0101 {1111 11108 |- - - - - - 5 PC « (IY+1,IY)
AP (Tx+d) 1101 0100 : dddd ddde [ 1111 1110 |- - - — - - 7 PC + {Ixi1d+1,IX1d)
JP (IY+d) 1101 0101 : dddd dddd : 1111 1110 |- - - - - - 7 PC + (I¥+d+1,1¥+d)
JP (SP+d) 1101 0110 : dddd dddd ; 1111 1110 |- - - - - - 7 PC + (SP+d+1,5P+d)
JP {HL+d} 1101 0111 : dddd dddd : 1111 1110 [- - - - - = 7 PC + (HL+d+1, HL+d)
JP (HL+C) 1110 8111 : 44t 1110 ) - - - - - 7 PC « (HL+C+1,HL+C)
JP (+5P) 1110 611021111 1110 |- - - - - - A SP & SP4+1:PC ¢ (SP+1,8P)
JP (PC+A) 0100 111171111 1110  f- - - - - - 7 PC & (PC+A+1,PC+A)
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(6) Call, return, software interrupt and no operation

]
MNFMONIC ORIECT CODE (Binary) ; zFﬂGS o] cvee FUNCTION

CALLV n 0111 nnnn N 7 (8P,SP-1) « PC-1:SP « SP-2;
; : PC « (nx24FFCIH,nx 2+FFCOH)

CALL mn {SP,SP-1) + PC+1:58P +« SP-2:

PC + mn
call gg (SP.SP-1) « PC+1:SP « SP-2: h

PC « gg
CALL (x) {SP,SP-1) + PC+1:SP « §P-2:

PC « (x+1,x} ) ) )
CALL (ww) (SP,SP-1) « PC+1:SP « SP-2;

ST Aokt ST
CALL {DE) {SP,SP-1) « PC+1:8P + $P-2:
......... B D) e e
CALL (HL) (SP,SP-1) « PC+1:5P « §P-2:

B L L R e
CALL (IX) (SP,SP-1) « PC+1:SP + 5P-2

[ (sP,SP-1) « PC+1:SP « SP-2'
RC « (IY+1,1v)

{SP,S5P-1) « PC+1:3P « S5P-2:
PL « (IX+d+1,IX+d)

{SP,SP-1) + PC+1:5P « 5P-2:
PC « (I¥+d+1,IY¥+d)

CALL {I¥+d)

CALL (SPvd)

------ {SP+1,SP) « PC:SP +
PC + (SP+3,5P+2)

- - -1 19 (SP,8P-1) + PC+L:SP « SP-2:
................. PC x (HLACHL HLAC)
------ 10 (SP,SP-1) « PC+1:5P « SP-2:
: : PC « (PC+A+1,PC+A)
RET |11 teto i T I 6 SP « SP+2:PC « (SP,SP-1)
RETI 1111 1011} : ver e a8 §P « SP+3:PC « (§P-1,5P-2):
: : PSW « (SP):IMF « (SP),0
RETN 1110 1000 1111 101t % k00| SP « SP+3:PC « (SP-1,8P-2):
i : PSW « {SP}:IMF « (SP}.0
swl 1111 1111 . R ] (SP) + PIWi(3F).0 « IM+:
: : {SP-1,8P~2) « PC-1: PC ~ {FFFDH,FFFCH)
NOP 0000 COGD ¢ I 1 no Operation

. x1:"re” is for only WA, BC, DE or HL
+2 : Assembler expansion machine instruction
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TOSHIBA

UNDER DEVELOPMENT TLCS-870/C
1.7  TLCS-870/CINSTRUCTION CODE MAP
(1) First opcodes
L
U 0 1 2 3 4 5 6 K 8 9 A B C D E F
NOP ¢LrRCF | sETCF |cPLCF| oMmP LDW (mem), mn LD (mgm), mn LD A, (mem) LD (mem), A
0 : : o | ® @ ¢ (m i HL) (x) i (HL) x i @l
) ) LD A,r . ) 1D nn
1 A . w e i mr P B i p i L ! H A w c B | E D L 1
INC ¢ DEC r
z A tw i c¢c i B i E iDL | H A W ¢ i B i E D L H
INC o DEC er D
3 WA ! BC © DE ! HL ! IX ! IY | SP BEPSP+d WA BC DE ! HL ! IX iy P  [sPSP-d
4 : - ‘ LD ;r,A . ) , I:.AD rr,mn‘ p—
At w i ¢ : B ! E DI L ! H WA BC DE ! HL | IX 1Y SP [(PC+A)
.I _PUSH rr (Note 4} _ (dst) _ LI CF, ()b
5| wa s i DpE i om X+ (¥+d) | SP+d) {HL+d)| 0 1 2 a4 5 & 7
g |APPC | ADD |SUBB | SUB | AND | XOR | OR | CMP
An An An A n An An An A.n
7 CALLV n
8
JRS T,a
9
A
JRS F,a
B
SET {x)b CLR (x)b
o T T T P . o . o o i w 2 o T
POP rr.(Notn 4) . ) {mre} . ) ) JBR o, a
Dl wais | pE: H |ax+0 LY+ [(SP+d) {(HL+d)| EQZ | NENZ | LTCS I GEAC! LE | T T r
.l source memory prefix : {src) register prefix : glgg
El w ow i op i oy L0 D aY) [ (+SP) HL4C)| AWA © WIBC | CDE  RML D RAX | DAY | Lsp | ML
P _ , destination memory prefix:(dst) , RET | RETI | JRa | CALL | JPmn | SWI
@ ;w2 (DE) D OHL X)) (V) G (SP-) ((HL+O) rn

(Note 1) Rlank codes are undefined.

{Note 2)

the next page.
(Note 3)

opcodes that are listed in Section 1.7, paragraph (3) in the next page.
(Note 4)

The register prefix instructions (E8 to EFH) have the second opcodes that are listed in Section 1.7, paragraph (2) in
The source/destination prefix instructions (E0 to ETy, FO to F7y, 54 to 57y, D4 to D7y, and 4Fy) have the second

Note 4: The WA, BC, DE, and HL are the only registers (rr) that can be used in the instructions PUSH rr and POP rr.
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(2) Second opcodes (Register prefixes)
L
U 0 1 2 3 4 5 6 7 8 9 A B C D E F
0 ADDC ADD SUBB SUB AND XOR OR CMP ADDC ADD SUBB SUB AND XOR OR CMP
Ag Ag Axg Ag Ag Ag Ag Ag W, W.g W.g W.g W.g W.g W, g W.z
! Cg Cg Cg Cg Cg C.g Cg Cg C.g B.g B.g B,g B.g B,g B.g B,g
®lee | Eg | €k | Eg | Eg | Eg | Eg | g | Dg | Dg | D¢ | Dg | Dg | Dg | Dg | Dg
Pl ve | Le | Le | te | e | Le | Le | Le | s | me | me | g | He | mg | meg | e
LD r,g LD rr,gg
4 A W c i B | E D L H waA  BC ! DE ! HL | IX Iy 5P
XOR CF,gb LD CF,gb
5 0 AR D R T 5 g 7 0 1 2 8 i a 5 6 7
. ¢ |ADDC | ADD | SUBB | SUB | AND | XOR | OR | CMP | ADDC | ADD | SUBB | SUB | AND | XOR | OR | cMP
E.n g.n g.n En E.D gD En En gg.mn | gg,mn | gg, mn | gg, mn | gg,mn | gg,mn | gg, mn [ gg, mn
XCHr,g XCH rr.ze
Tl a w c B | B D L H | wa ! BC ! DE : HL : I1X | IY | gp
o ADDC | ADD | SUBB | SUB ; AND | XOR | OR . CMP
BC,gg | BC,gg | BC,gg | BC.gg | BC.gg | BC.gg : BC,gg : BC.gg
9 ; 5 : : i i
HL.gg : HL.gg : HL,gg | Hl.gg ; HL,gg | HL,gg
A IY.gg i 1Y,gg | 1Y.eg
B | spgg i sp.ge | sPug © SP.gg | SPgg | SPgg  SP.gg i SPgg | HL.gg ! HlL.gg ; Hl.gg | HL.gg | HL.gg | HL,gg | HL,gg ° HL.gg
] ] SET gb CLR gb
€ 0 Tt i 2 to3 14 5 8 7 0 1 2 3 i 4 5 i 7
b IR co.a PUSH | POP | DAA | DAS | PUSH ! POP | LD
M P SLT : SEG : SLE @ SGT Vs vC - ' £ | PSW ! PSW :PSW n
CPL gb LD gb,CF
. E L T A A T T 0 1 2 3 4 5 6 7
P SHLCA :SHRCA| MUL | DIV | sHLC : SHRC ! ROLC | RORC NEG | RETN CALL | Jp | swap
g8 [ &g |ggwsEL| sE8C g2 : BE . g8 | g€ C8,zg gE g8 g

(Note1)  Blank codes are undefined.

(Noute 2)  The first opcodes are listed in the table below,
g First opcode gg First opeode
A E8 WA 8
w E9 BC Eg
C EA DE EA
B EB HL EB
E EC IX EC
D ED 1Y ED
L EE SP EE
H EF HL EF
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TOSHIBA UNDER DEVELOPMENT TLCS-870/C
(3) 2nd opCode {Memory phefix)
L
U 0 1 2 3 4 5 6 i 8 9 A B C D E F
ADDC ADD SUBB SUB AND XOR OR CMP | ADDC ADD SUEBB SUB AND XOR OR CMP
0 A, (srey | A, (sce) | A, {sre) | A, (src) | A, (sre) | A.(sre) | A,(sre) | A, (arc) | W,(sre) | W, (src) | W, (sre) | W, (sre) | W, (src) | W, (sre) | W, (sre) | W. (sro)
1 C,(are) | Cytsrer | C,(sred | C,larc) | C,(sre) | C,turc) | C,sre) | C,tsre) | B,{srey | B,isre) | B,(sted | B,(src) | B, (sre) | B,(src} | B,(sre) | B, (src)
? b, (sre) | E, (sre) | E,(srct | E,(sre) | E,(are) | E, (ere) | E {src) | E,(sre) [ D, {sre) | D,{src) | D, (sre) | D,(sre) | D,(sre) | D, tsre) | D, tsre) | D, isro)
3 L,(sre) | L,(sr¢) | L,{sre} | L,(sre) | L,{src) | Li{sre) | L.(sre) | L,Gsre) | H,(sre) | H,(are) [ H, (sred | H,(sre) | H, (sre) | H,(sre) | H, (sre) | H, (sTe)
LD T, (are) . ) ) LD rr.,(src) )
S N W ¢c i B i E ! D L H | WA | BC | DE ; HL | IX @ IY¥ | sp
KOR CF,(stelh LD CF,{ste)b —
3 6 i1 I T 6 7 I S T T A
. ¢ |2°Pe | App | susB | suB | aND | xoR | or | omp : : LD (dst), rr : :
(sre),n | (sre),n | (sre),n | (src),n | (sred,m | (sred,n | (sred,n | (sredn WA : BC ! DE ! HL IX Iy sp
XCH l:‘(src) ) ) ) LD (K;st).r ) ) )
7 A w C B | E D L H A i w:ic B i E DL | H
8 ADDC | ADD | SURB i SUB | AND i XOR { OR | CMP ADDC | ADD | SUBB { SUB | AND : XOR ! OR © omp
WA, (src}WA (arc) WA, (src) WA, (src)'WA {src)WA (srf-')WA (sreXWA, (src)| BC, (src) BC, (src) BC, (sre):BC, (sre); BC, (arc): :BC, (sr: C, (src) {BC, tsre)
9 DE,(src)EDE,(src)éDE,(stc)gDE,(sr 'DE, (s7¢)| DE, (sc¢). DF, (sce) 1D, src)
A X, {srC) 1X, (arc) 1%, (src) 1X, (src) 1X, (arc} 1X, (arcj 1%, (g,
B Ise.erer 5P, (e SP, arc) SP, (arc) $P, Gsro) SP, (arc) ESP, (sre) | SP, (sro) |HL, (sre) HL, (src)%HL, (am;@HL, (sr¢) L, (sre) | HL, (sre): HL, (src) | HL, (src)
SET (sr0)d ~ CLA (sre)b
¢ 0 1 2 3 1 4 5 6 7 DR - D A T
) . XCH rr, (sre)
D wa ; BC | DE ! ML | 1w | v | sp  HL
CPL (sro)b LD (src).b, CF
E 0 i 2 8 i o4 5 6 T o ior o2 o3 i o4 i 5 o6 17
. » INC |]ET LD ROLD | RORD | DEC LD CLR ¢pL [Lp or| caLL Jo
(sre) {sr¢). A | erc) A, CF Afsre) | Adsre) | (src) | (dst)n | (sre)A [ (sre)A |cF.eran| (sre) (src)
{Note 1) Blank codes are undefined.
(Note 2) The first opeodes are listed in the tahle helow.
(sre) First opcode (dst) First opcode
(x) EO (x) Fo
(vw) E1 (vw) F1
(DE) E2 (DE) F2
(HL) E3 (HL) F3
Ix) E4 ax F4
(I E5 {IyY) F5
(+5P) E8 (SP-) F6
(HL+C) E7 (HL+CQC) F7
(IX+d) D4 {(IX +d) 54
(1Y +4d) D5 IY +d) 55
(SP+d) D6 (8P +d} 56
(HL +d) D7 (HL+4d) 57
(PC+ A} 4F
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