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������� 3 : CPU Block Diagram.
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Figure 4 shows three groups of registers within the bit registers : a principal set and an alternate set
CPU. The first group consists of duplicate sets of 8- (designated by ’[prime], e.g., A’). Both sets consist

������� 4 : CPU Registers.

+,��� ����-.��� ��.� �/.���,.�� ����-.��� ��.

A Accumulator F Flag Register A' Accumulator F' Flag Register

B General Purpose C General Purpose B' General Purpose C' General Purpose

D General Purpose E General Purpose D' General Purpose E' General Purpose

H General Purpose L General Purpose H' General Purpose L' General Purpose

8 Bits

— —  —  -1 6  Bits - - —
IX Index Register

____________ IY Index Register_____________
____________ SP Stack Pointer_____________

PC Program Counter
I Interrupt Vector | R Memory Refresh 
------- 8 Bits------------- �

INTERRUPT FLIP-FLOPS STATUS

IFF1 IFF2

= INTERRUPTS DISABLED 
= INTERRUPTS ENABLED

STORES IFF1 
DURING NMI H  

SERVICE

INTERRUPT MODE FLIP-FLOPS

IMF£ IMFb

0 0 INTERRUPT MODEO
0 1 NOT USED
1 0 INTERRUPT MODE 1
1 1 INTERRUPT MODE 2

� � 	  SGS-THOMSON
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INTERRUPTS : GENERAL OPERATION
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Register Size (Bits) Remarks
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)0� )X )E�K� � ���� "J�@�IG@��J� ��@(
�0� �L ��J���E� �I�?��� � ��J� A�� I��H� ��?���@�EF� ��� ��� �� %4�A�@� ��K��@���N�@M� �(
�0� �X ��J���E� �I�?��� � ���� �0� �A�O�(
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	�@�� 5� �M�� S�0� �T0� S+0� �T0� �JH� S�0� *T� ��@�� ���� G��A�J�H� ���
��EE�N�� 5

� � � �K M � �F@�� � �* �N � �F@��
+ � � �K M � �F@�� � �* �N � �F@��
� � � �K M � �F@�� * �* �N � �F@�

" "J@���I?@� !�K��@�� � �@����� I??��� ��KM@� A�@�� ��� �����F� �HH����� ����O�G@���H�
�J@���I?@� ?��G����JK(

! !�����M� !�K��@�� � ���O�H��� I����@��J�?���J@�HFJ���G� �����F� ������M(� *�N���
��O�J� A�@�� ���� �I@���@�G�EEF� �JG����J@�H� �JH� �EE� ��KM@� ����
?E�G�H� �J� @M�� �HH����� AI�� HI��JK� ��GM� �J�@�IG@��J� ��@GM�
GFGE�� ������M� @���(

"2 "JH�P� !�K��@�� %4 ���H� ���� �JH�P�H� �HH�����JK(
". "JH�P� !�K��@�� %4 ����� ��� "20� �A�O�(
�� �@�GR� ���J@�� %4 ��EH�� �HH����� ���@M�� @�?� ��� @M�� �@�GR(� ���� �I�M� ��� ��?� �J�

"J�@�IG@��J� ��@(
�� ���K���� ��IJ@�� %4 ��EH�� �HH����� ��� J�P@� �J�@�IG@��J(
� � � � � � � "J@���I?@� �J�AE� )E�?�)E�?� ��@� ��� ����@� @�� �JH�G�@�� �J@���I?@� �@�@I�� S���� ��KI��� �T(
"� ) ��"� )A "J@���I?@� ��H� )E�?�)E�?� !��E�G@� "J@���I?@� ��H�� S���� ��KI��� �T(
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O�G��?E�G��� �J� �J�@�IG@��J� �J�@M��H�@��AI�(

�M��� ���J����EEF��� !��@��@�"J�@�IG@��J0�NM�GM�N�EE� �J'
�@��@����G�EE�@��@M����E�G@�H��J�������KM@����@��@�E�G�'
@��J�� �J�?�K�� /���� ��������F(� �JE�R��@M������0�@M��
���� ���� ���?�JH��@��@M����EE��J�@�IG@��J�N�@M��JEF�
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�M��� �J@���I?@� ��H�� M��� A��J� H���KJ�H� @�� I@�E�/��
���@�����G@�O�EF�@M��G�?�A�E�@���� ���@M�� ����� ��G��'
?��G�������JH� �@������G��@�H�?���?M���E�����EF(� �M��
�J@���I?@�JK� ?���?M���E� H�O�G�� ��E�G@�� @M�� �@��@�JK�
�HH����� ���@M���J@���I?@����O�G�� ��I@�J�(� "@�H����@M���
AF�?E�G�JK��J�� �A�@�O�G@����J�@M��H�@��AI��HI��JK�@M��
�J@���I?@� �GRJ�NE�HK�� GFGE�(� �M�� ���� ������ ��
?��J@��� I��JK� @M��� AF@�� ���@M�� E�N���� �A�@�� �JH�@M��
G�J@�J@�� ���@M�� "� ��K��@��� ���@M�� I??���� �A�@�(� �M���
?��J@��@�� �J� �J@�F��J� ��@�AE�� ��� �HH������� �����J@��'
�I?@� ���O�G�� ��I@�J��(� �M�� ���� @M�J� :I�?��@�� @M��
��I@�J�� �@�@M�@� �HH����(� �M��� �E�P�A�E�@F� �J� ��E�G@�JK�
@M�� �J@���I?@����O�G�� ��I@�J�� �HH������EE�N��@M��?�'
��?M���E�H�O�G��@�� I�����O���E�H������J@�@F?���������'
O�G�� ��I@�J��(

�M���� ��I@�J��� ��F�A��E�G�@�H� �@��JF� �O��E�AE��E�'
G�@��J��J������F(���JG��@M���J@���I?@�JK�H�O�G���I?'

?E���� @M�� E�N���H���AF@�� ���@M��� �AF@�� O�G@��0� A�@���
S$�T� �I�@�A�� ��/���(

"	��!!���� �!"�!"�.� S+���F� �M��J�JK� �JH�
	��@�H� "J@���I?@�T(

�M�� �J@���I?@� ?�����@F� ��� ��GM� ?���?M���E� H�O�G�� ���
H�@����J�H� AF� �@�� ?MF��G�E� E�G�@��J� N�@M�J� ��H���F��
GM��J�G�J��KI��@��J(� ��GM�H�O�G���J�@M��GM��J�M����J�
�J@���I?@� �J�AE���J?I@�E�J��S"�"T� �JH��J� �J@���I?@��J'
�AE���I@?I@�E�J��S"��T0�NM�GM������H�@��@M��J�P@�E�N���
?�����@F�H�O�G�(��M������@�H�O�G���J�@M��H���F�GM��J�M���
�@�� "�"� �J?I@�M��HN���H�@�� �� ��KM�E�O�E(� �M������@�H�'
O�G�� M��� M�KM��@�?�����@F0� NM�E�� ��GM� �IGG�H�JK�H�'
O�G�� M��� �� G�����?�JH�JK� E�N��� ?�����@F(� �M���
����JK���J@�?����@��@M������@����E�G@�@M��M�KM��@�
?�����@F� �J@���I?@������ ��O���E� ���IE@�J��I�EF� �J@��'
�I?@�JK�?���?M���E�(

�M�� �J@���I?@�JK�H�O�G�� H���AE��� �@�� "���E�J��@��@M��
J�P@�E�N���?�����@F� ?���?M���E� IJ@�E� �@� M��� A��J� ���'
O�G�H(�$�@������O�G�JK0� �@��"���E�J����������H0��EE�N�JK�
E�N���?�����@F�?���?M���E��@��H���JH��J@���I?@����O�G'
�JK(

�M�����������N�EE�J��@�SUI�I�T� �JF�?�JH�JK��J@��'
�I?@������J@���I?@����G��O�H�NM�E�� ����E�G@�H�?���?M'
���E����A��JK����O�G�H(

"	��!!���� �	$�*�B+"�$�*�����!$�"�	

�N���E�?��E�?�0� "))�� �JH� ")) � 0� �������H�@���J�@M�� ��K'
��@���H��G��?@��J� ���� I��H�@�� ��KJ�E� @M�� ���� �J@��'
�I?@� �@�@I�(� �?���@��J� ��� @M�� @N�� �E�?��E�?�� ���
H��G��A�H� �J�@�AE��� (� )��� ����� H�@��E�0� ������@��@M��
Z80 CPU Technical Manual.

� ,1/�� � (� �@�@�����)E�?�)E�?�

�(.�9� � � � � �� � � �977��.-

���� !���@ � � ���R�AE�� "J@���I?@�
"	�� +���AE�H

+E� "J�@�IG@��J�
�P�GI@��J

� � ���R�AE�� "J@���I?@�
"	�� +���AE�H

�E� "J�@�IG@��J�
�P�GI@��J

� :� � ���R�AE�� "J@���I?@�
"	�� �J�AE�H

*+� $0� "� "J�@�IG@��J�
�P�GI@��J

] ] "))D� �^� ����@F� )E�K

*+� $0� !� "J�@�IG@��J�
�P�GI@��J

] ] "))D� �_� ����@F� )E�K

$GG�?@� 	�" � ") ) � ") ) �� �_� "))D�
S���R�AE��
�J@� ��I?@X
"	�� H���AE�HT

!��	� "J�@�IG@��J�
�P�GI@��J

"))D "))D� �_� ") ) �� �@�
���?E�@��J� ���
�J� 	�"� ���O�G��
!�I@�J�(

� � �
����������	 &BCD



Z8 4 C 00

CPU INTERRUPT SEQUENCE

	9.�-� : 1. INT and NMI are always acted on at the end of an instruction.
2. BUSRQ is acted on at the end ��  a machine cycle. ___ ___
3. While the CPU is in the DMA MODE, it will not respond to active inputs on INT or NMI.
4. These three inputs are acted on in the following order of priority.

1) BUSRQ -  highest
2) NMI
3) INT -- lowest.

6/32 � � �  SGS-THOMSON



Z84C00

INSTRUCTION SET

�M�� ����� ��G��?��G������ M��� �J�� ��� @M�� ���@�
?�N���IE� �JH� O����@�E�� �J�@�IG@��J� ��@�� �O��E�AE�� �J�
�JF� � �A�@� ��G��?��G�����(� "@� �JGEIH��� �IGM� IJ�UI��
�?���@��J�� ��� �� AE�GR� ��O�� �������@0� ����G��J@�H�@��
@��J������ N�@M�J� �����F� ��� A�@N��J� �����F� �JH�
"B�(� "@��E����EE�N�� �?���@��J���J� �JF�A�@��J� �JF�E�G�'
@��J� �J� �����F(

�M����EE�N�JK� ��� ���I����F����@M������� �J�@�IG@��J�
��@��JH� �M�N��@M�� �����AEF� E�JKI�K�� �J���J�G0�
@M�� �?���@��J0� @M���E�K��@�@I�0� �JH�K�O���G����J@��
�J���GM��J�@�IG@��J(��M�������������������������� �
�� �� �������������  ���������� �G�J@��J���KJ���'
G�J@EF� �����H�@��E������?��K�����JK� I��(

�M�� �J�@�IG@��J�� ���� H�O�H�H� �J@�� @M�� ��EE�N�JK� G�'
@�K������ 5
#� � ��"��*�$+��
( � %4��"��*�$+�
#� �2��$	���0� �*��1� �!$	�)�!�0� $	+�

��$!����
( � � ��"��$!"�����"��$	+�*��"�����!$�"�	��
( � ��	�!$*���!�����$!"�����"��$	+�����

��	�!�*

( � %4��"��$!"�����"�� ���!$�"�	�
#� !��$����$	+� ��")�
( � �"�����0� !����0�$	+���������!$�"�	�
#� `����
#� �$**�0� !���!	�0�$	+� !���$!���
( � "	����$	+�����������!$�"�	�

$�O����@F�����HH�����JK� ��H��� ���� ��?E���J@�H�@��
?����@�����G��J@��JH����@�H�@��@��J�����A�@N��J�O���'
�I�� ��K��@���0� �����F� E�G�@��J�0� �JH� �J?I@B�I@?I@�
H�O�G��(� �M�����HH�����JK� ��H��� �JGEIH�� 5
#� "���H��@�
#� "���H��@���P@�JH�H
#� ��H����H�?�K��/���
#� !�E�@�O�
#� �P@�JH�H
#� "JH�P�H
#� !�K��@��
#� !�K��@����JH���G@
#� "�?E��H
#� ��@

%4��"��$!"�����"�� �!���

Notes 5� ��� ��� �JF� ���@M�� ��K��@���?����� ��0� +�0� �*0� ��(�
??� ��� �JF����@M�� ��K��@���?����� ��0� +�0� "20� ��(�
��� ��� �JF����@M�� ��K��@���?����� ��0� +�0� ".0� ��(

� � !  s g s -th o m s o n
� �� � �#��$��!%����%��&%��'�(�)�

�BCD



� ��� ��

�	 � � � � � � �� 	 � ���� SG�J@�JI�HT

8��"�� *�$+� �!���

	9.�-� 5� �0� �L� ���J���JF� ���@M�� ��K��@����$0� �0� �0� +0� �0� �0� *(
"))�@M��G�J@�J@����@M�� �J@���I?@��J�AE���E�?��E�?0� S"))T� ���G�?��H� �J@��@M�� �B ��E�K(
)����J� �P?E�J�@��J�����E�K� J�@�@��J��JH��F�A�E�������J���J�G�@�AE��0� ���� �F�A�E�G� 	�@�@��J� ��G@��J� ��EE�N�JK�@�AE��(

�BCD fiZ � �����������	
� � �



���� ��

�	 � � � � � ��� 	 � � � � � (continued) 

16-BIT LOAD GROUP

Sym bol S ym bo lic
O pe ra tio n

F lags O pcode
;�<

	� ° 9= 
5>.�-

• N° of 
M

Cycles

	�� 9=  
�

�.,.�-
Comments

S Z H P/V N ( 76 543 210

LD dd, nn dd <- nn

' *

X

*

X

' ■ '

00 ddO 001
n -> 

<- n -»

3 3 10 dd Pair

00 BC
01 DE
10 HL
11 SP

LD IX, nn IX <- nn X X 11 011 101 
00 100 001
<- n -> 
<- n ->

DD
21

4 4 14

LD IY, nn IY <- nn X X 11 111 101 
00 100 001
<- n -» 
<- n ->

FD
21

4 4 14

LD HL, (nn) H <- (nn + 1) 
L <- (nn) '

X

*

X

* '

00 101 010
<- n -> 
<- n ->

2A 3 # 16

LD dd, (nn) ddn <- (nn + 1) 
ddi_ <- (nn)

X X 11 101 101 
01 dd1 011
<- n -> 
<- n -»

ED 4 6 20

LD IX, (nn) IXH <- (nn + 1) 
IXL <- (nn)

X X 11 011 101 
01 101 010
<- n 
<- n ->

DD
2A

4 6 20

LD IY, (nn) �� �  <- (nn + 1) 
�� �  <- (nn)

X X 11 111 101 
00 101 010
<- n -> 
<- n ->

FD
2A

4 6 20

LD (nn), HL (nn + 1) <- H 
(nn) <- L

* *

X

*

X

* ■ ■

00 100 010
<- n ^  
<- n ->

22 3 # 16

LD (nn), dd (nn + 1) <- ddn 
(nn) <- ddL

X X 11 101 101 
01 ddO 011
<- n -> 
<- n ->

ED 4 6 20

LD (nn), IX (nn + 1) <- IXH 
(nn) <- IXL

X X 11 011 101 
00 100 010
<- n -> 
<- n

DD
22

4 6 20

LD (nn), IY (nn + 1) <- �� �  
	 nn) <- �� �

X X 11 111 101 
00 100 010
<— n 
<- n ->

FD
22

4 6 20

Notes : dd is any of the register pairs BC, DE, HL, SP.
qq is any of the registers pairs AF, BC, DE, HL.
	����� � �� 	����� �  refer to high order and low order eight bits of the register pair respectively, 
e.g., �� � ��� ��� �� � ��� ��

� � � � ����������	
^ 1 3  OmiLEtBITEMOCS
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Z84C00

INSTRUCTION SET SG�J@�JI�HT

%4��"�� *�$+� �!���� SG�J@�JI�HT

Syrpbolic
Operation

Flags Opcode
N° of�
Bytes

N° of N° of

Symbol
S Z H P/V N c 76 543 21 0

Hex M
Cycles

T
States

Comments

*+� ��0� �* ��� <- �* ( . 2 ( 2 . ( (( 11 %%%� ��% )9 % % 6
*+� ��0� "2 ( ��� <- "2 ] ] 2 ] 2 ] . ] %% �%%� %�% ++ D D %�

%% %%%� ��% )9
*+� ��0� ". ��� <- ". ] ] 2 ] 2 ] . ] %% %%%� %�%)+ D D %�

%% %%%� ��% )9
� � ������� UU S��� � � DT� <- UU* • • 2 • 2 • ] • %% UU�� %�% % 3 %% qq

S��� — %) <— UU� �� ��

��� -> ��� -  D �% +�

����� "2 S��� � D #$�% "2* • • 2 • 2 • (( • %% �%%� %�% ++ D 4 %& %� �*

S��� � � %�:� =�� "2��
��� �_� ��� � �D

%% %��� %�% �& � � $)

����� ". 	��� � � ��� ��� �� � ] ] 2 ] 2 ] ] ] %% %%%� %�%)+ D � %&
S���Y� %T� =Y� ".��
��� �_� ��� � �D

%% %��� %�% �&

���� UU qqH =�� S��� <� %T�
qqL =�� S��T
��� �_� ��� <� D

2 2 %% UU�� ��% % C %�

���� "2 "2�� =�� S��� <� %T ] ] 2 ] 2 ] ] ] %% �%%� %�% ++ D � %�
�� � � � �� 	��� �
��� ��� ��� �� �

%% %��� ��% �%

���� ". ".�� =�� S��� <� %T ] ] 2 ] 2 ] ] %% %%%� %�%)+ D � %�
�� � � ��� 	��� �
��� ��� ��� �� �

%% %��� ��% �%

Notes 5� HH� ����JF����@M�� ��K��@���?����� ��0�+�0� �*0� ��(
UU�����JF����@M�� ��K��@����?�����$)0� ��0�+�0� �*(
	����� � �� 	����� � �������@��M�KM���H����JH� E�N���H�����KM@�A�@�� ���@M�� ��K��@���?���� ���?�G@�O�EF0�
�(K(0��� � ��� ��� �� � � ����

�2��$	��0� �*��1� �!$	�)�!0� �*��1� ��$!��� �!����

Symbolic
Operation

Flags Opcode
N° of�
Bytes

N° of N° of

Symbol
S z H P/V N c 76 543 210

Hex M
Cycles

T
States

Comments

�2� +�0� �*0 +�� <-> �*0 . . 2 . 2 . • . %%� %�%� �%%�� % % � !�K��@��
�2� $)0� $ ) $)� <-► $) • • 2 • 2 • • • ��� ��%� ��� �� % % � ��JR� �JH

�22 ��� <-> ��L�
+�� <-* +�L�
�*� <-> �*L

2 2 %%� �%%� ��% +9 % % � $IP�E���F
!�K��@��
��JR
�PGM�JK�

�2�S��T0� �* �� S��� + %)�
*� -  S��T

] ] 2 ] 2 ] ] • %%� %��� �%% �C % 5 %9

�2� S��T0� "2 "2�� «-► S��� + %)�
"2*� <-► S��T

• • 2 • 2 • • %%� �%%� %�%�
%%� %��� �%%

++
�C

D 6 DC

�2� S��T0� ". ".�� =�_S��� + �� �
�� � � <- S��T

• • 2 • 2 • • • %%� %%%� %�%�
%%� %��� �%%

)+
�C

D 6 DC

Notes 5� 1(� "��@M�� ���IE@������� �1 ���/����@M�����E�K���� ��@0� �@M��N���� �@� ��� ����@(�
D(� ���E�K������@�I?�J� �J�@�IG@��J�G��?E�@��J� �JEF(

T  SGS-THOMSON%�BCD



���� ��

�	 � � � � � � �� 	 � ���� SG�J@�JI�HT

	 �@��� 5� a� "��@M�� ���IE@������� �%� ���/����@M�����E�K� �����@0��@M��N���� �@���� ����@(�
a� ���E�K� �����@�I?�J��J�@�IG@��J�G��?E�@��J� �JEF(

� � ����������	 %%BCD



� ��� ��

�	 � � � � � � �� 	 � ���� (continued)

� -B IT ARITHMETIC AND LOGICAL GROUP

�>719/�(
�/,�- �?(9@�

	)� 9=
	)� 9= 	)� 9=

�>719/ ;�< + � �977��.-
�?��,.�9� � z ; P/V N c "$ #�� � � � 5>.�- �>(/�- �.,.�-

ADD A, r A CD�A K� r t t X L X V 0 t 10 Ipool r 1 1 4 r Reg.
ADD A, n A CD�A K� n X X X t X V 0 t 11 Ipool 110 2 2 7 000 B

CD n DH 001 C
ADD A, (HL) A CD�A K� (HL) X � X X X V 0 X 10 Mpool 110 1 2 7 010 D

ADD A, (IX+d) A $%� A K� (IX K�d) X X X X X V 0 X 11 011 101 DD 3 5 19 01 1 E
10 Ipool 110 100 H

<r~ d DH 101 L

ADD A, (lY+d) A CD�A K� (IY K�d) X X X X X V 0 X 11 111 101 FD 3 5 19 111 A

10 Ipool 110
<r- d ->

ADC A, s A <- A + s + CY X I X X X V 0 X oon s is any of r, n,
SUB s A <- A -  s X t X X X V 1 X 0101 (HL), (IX+d),

SBC A, s A <- A -  s -  CY t X X t X V 1 t 011 I (lY+d) as shown
AND s A <- A A s X X X 1 X p 0 0 1001 for ADD
OR s A <- A V s t X X 0 X p 0 0 1101 instruction. The

XOR s A <- A © s X X X 0 X p 0 0 T on indicated bits
CP s A <- s t t X l X V 1 E m replace the
INC r r <- r + 1 X X X X X V 0 . 00 r U M 1 1 4 loOQ I in the

INC (HL) (HL) <- (HL) + 1 t t X l X V 0 • 00 110 Rool 1 3 11 ADD set above.
INC (IX + d) (IX + d) <- X X X X X V 0 • 11 011 101 DD 3 6 23

(IX + d) + 1 00 110 R o n
<— d -»

INC (lY+d) (IY + d) <- t X X X X V 0 11 111 101 FD 3 6 23
(IY + d) +1 00 110 [Tool

<— d

DEC m m <- m -  1 X' X X t X V 1 R o n m is any of r, 
(HL), (IX+d), 
(lY+d) as shown 
for INC. DEC 
same format 
and states as 
INC. Replace 
11001 w ith 
1101 li n opcode.

* t7
!,!-����!��
M M ILtieM reS
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Z84C00

INSTRUCTION SET SG�J@�JI�HT

��	�!$*���!�����$!"�����"�� $	+� ���� ��	�!�*� �!����

Symbolic
Flags Opcode

N° of
N ;� of N° of

Symbol Hex � T Comments
Operation S Z H P/V N c 76 543 21 0 Bytes Cycles States

+$$ ��JO��@���� �GG� , % 2 b 2 ? ( b 00 100 111 D� 1 1 � +�G���E
G�J@�J@� �J@�� ?�GR�H $H:I�@
��+� ��EE�N�JK� �HH� ���
�IA@��G@�N�@M� ?�GR�H�
��+� �?���JH�

$GGI�IE�@��(

��* $�=�� $ 2 1 2 1 00 101 111 D) 1 1 � ���?E���J@
$GGI�IE�@��
S�J�X�
G��?E���J@T

	�� $�=�� 0 � � $ l X 2 l 2  % l 11 101 101 �+ 2 2 � 	�K�@�� $GG(
01 000 100 �� S@N�X�

G��?E���J@T(

��) � . = �� �. • ] 2 2 2 ] 0 l 00 111 111 C) 1 1 � ���?E���J@�
����F� )E�K(

��) �.� =�� % ] ] 2 0 2 ] 0 % 00 110111 C� 1 1 � ��@� ����F�
)E�K(

	�� 	�� �?���@��J ] ] 2 0 2 ( 0 1 00 000 000 00 1 1 �
�$*� ���� ��E@�H ] ] 2 ] 2 ] ] ] 01 110 110 �4 1 1 �

+E> "))� =Y� � ] ] 2 ] 2 ] ] ] 11 110 011 )C 1 1 �
�E> "))� =�� % ] ] 2 ] 2 ] ] ] 11 111 011 )� 1 1 �

"�� � ��@� "J@���I?@ ] ] 2 ] 2 ] ] ] 11 101 101 �+ 2 2 �
��H�� � 01 000 110 �4

"�� % ��@� "J@���I?@ ] ] 2 ] 2 ] ] ] 11 101 101 �+ 2 2 �
��H�� % 01 010 110 &4

"�D ��@� "J@���I?@ ] ] 2 ] 2 ] ] ] 11 101 101 �+ D D �
��H�� D 01 011 110 &�

	�@���5� "))��JH�G�@���@M�� �J@���I?@��J�AE���E�?��E�?(� �.��JH�G�@���@M��G���F��E�?��E�?(�>��JH�G�@����J@���I?@������J�@����?E�H��@�@M���JH�����E�
��� +E(

!,!-����!��
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���� ��

�	 � � � � � � �� 	 � �� � � SG�J@�JI�HT�

!��$���$	+���")���!���

+��79��( �>719/�(

�?��,.�9� � /

�/,�-

; �$B� 	 G

�?(9@�� 	929=� 	929=+	929=� �

"$�#������� ;�<� 5>.�-� �>(/�-� �.,.�- �977��.-

!*�$ SGO1 � � �Y �:` ] ] 2 � 2 ] � ( �������%%% �� % % � !�@�@��E��@�G��GIE��
$ �GGI�IE�@��(

!*$ � � Y �M% ] ] 2 � 2 ] � ( ���%�%%% %� % % � !�@�@��E��@
$ �GGI�IE�@��(

!!�$ ] ] 2 � 2 ] � ) �����%� %%% �) % % � !�@�@����KM@�G��GIE��
$ �GGI�IE�@��(

!!$ * Y � 0 X � � ] ] 2 � 2 ] � � ����%%� %%% %) % % � !�@�@����KM@
�GGI�IE�@��(

!*�� � % 2 � 2 ? � ( %%� ��%� �%%�� D D � !�@�@��E��@�G��GIE��

��� V���W� � ��K��@����(

!*��S�*T ( ( 2 � 2 ? � ( %%� ��%� �%%�� D � %& �� !�K

��� V?��W�%%� ���� �

!*��S"2� <�HT � � 2 � 2 ? � � %%� �%%� %�%+ + � 4 DC ��%� �

�0�S�*T0�S"2<HT0�SE.<HT %%� ��%� �%%�� �%�� +

=Y�H�Y_ �%%� �

���V���W�%%� %��� �

!*��S".�<�HT � ( 2 � 2 ? � ( %%%%%� %�%)+ � 4 DC %�%� *

%%� ��%� �%%�� %%%� $

=��H��^
��V?��W%%� "J�@�IG@��J������@

!*� * � � � � � E � % ( ( 2 � 2 ? � � �JH��@�@�����������M�NJ

��c �0S�*T0S"2<HT0S".<HT ����!*�L�(���������J�N

!!��� � � ( ( 2 � 2 ? � ( �?G�H����?E�G�� %���%� ��

��> ��0S�*T0S"2<HT0S".<HT !*�L��N�@M��M�NJ�G�H�(

!!� � � [ � � % � ! � " ( ( 2 � 2 ? � @

��c �0S�*T0S"2<HT0S".<HT

�*$�� ! � 0�� Y � ( 2 � 2 ? � �

��� ��0S�*T0S"2<HT0S".<HT

�!$�� � @ 2 � 2 ? � �

��d��0S�*T0S"2<HT0S".<HT

�!*�� � Y E � [ � � E Y "G � E> ) 2 � 2 ? � �

�� d� �0S�*T0S"2<HT0S".<HT

!*+ � � � J � � � � � � � � J #� ( ( 2 � 2 ? � ' %%� %�%� %�%�+ D & %� !�@�@��H�K�@�E��@��JH
$� S�*T

�%� %�%� %%%4 ) ��KM@�A�@N��J�@M�

!!+ ( ( 2 � 2 ? � ] %%� %�%� %�%�+ D & %� �GGI�IE�@����JH

�%� %���%%% 4 � E�G�@��J�S�*T(��M��G�J@�J@

���@M��I??���M�E����

@M���GGI�IE�@�����

IJ����G@�H(

" � � � ����������	
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�	 � � � � � � �� 	 � ���� (continued)

BIT SET, RESET AND TEST GROUP

�>719/�(
�?��,.�9�

�/,�- �?(9@�
	� ° 9= 
5>.�-

	)� 9= 	)� 9=

�>719/
� 3 ; �AB 	 ( "$ #�� � � �

;�< +
�>(/�-

�
�.,.�-

�977��.-

BIT b, r Z <— Tb X t X 1 X X 0 . 11 001 011 CB 2 2 8 r, Reg.

�

01 b r 000 B
BIT b, (HL) Z <- (HL)b X X 1 X X 0 • 11 001 011 CB 2 3 12 001 C

01 b 110 010 D
BIT b, (IX+d)b Z < - (IX + d)b X ; X 1 X X 0 • 11 011 101 DD 4 5 20 011 E

11 001 011 CB 100 H
<- d -» 101 L

01 b 110 111 A
BIT b, (IY+d)b Z <- ���� + d)b X : X 1 X X 0 • 11 111 101 FD 4 5 20 b Bit Tested

11 001 011 CB 000 0
CG d GH 001 1

01 b 110 010 2
SET b, r r b 'D� 1 2 2 X 2 X 2 2 2 11 001 011 CB 2 2 8 011 3

% � b r 100 4

SET b, (HL) (HL)b CD�1 2 2 X 2 X 2 2 2 11 001 011 CB 2 4 15 101 5

�� � b 110 110 6 
111 7

SET b, (IX+d) (IX +d)b 1 E E X E X E E E 11 011 101 DD 4 6 23
11 001 011 CB

� �� d DH
�� � b 110

SET b, (lY+d) (IY K�d)b CD�1 2 2 X 2 X 2 2 2 11 111 101 FD 4 6 23
11 001 011 CB
CD d DH

4; � b 110

RES b, m mb CD�0 . . X . X . . . ��9/ To form new

m P� r, (HL), 
(IX K�d),

opcode 
replace 111 l

(IY K�d) of SET b, s 
with 110 � .
Flags and 
time states for 
SET
instruction.

Notes : The notation mb indicates bit b (0 to 7) of location m.

! # " � ���D�;�+��	 15/32
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INSTRUCTION SET SG�J@�JI�HT�

`���� �!���

Symbolic
Operation

Flags Opcode N° of N° of N ;� of

Symbol
S Z H P/V N c 76 543210

Hex Bytes �
Cycles

T
States

Comments

`�� JJ ��� =�� JJ ] ] 2 ] 2 ( ( ( %%� ��� �%% �C C C %�
=�� J Y_
<�� J Y_ GG� ��JH�@��J

`�� GG0� JJ "�� G�JH�@��J� GG� ��� @�I� ( ( 2 ( 2 ( ( ( %%� GG�%� C C %� ���� 	��J�J�/���
��� JJ0� �@M��N��� =�� J Y_ ��%� �� /���
G�J@�JI� =�� J �_ �%�� 	��J�J�G���F

�%%� �� G���F
%��� ���?���@F��HH
%�%� ���?���@F��O�J
%%�� �� ��KJ�?���@�O�
%%%� �� ��KJ�J�K�@�O�

`!� � ��� =�� ��� <� � ( ( 2 ( 2 ( ( ( ��� �%% ��� %� D C %D
=�� � �D Y_

`!� �0� � "�� �� [� �0� G�J@�JI� ( 2 ( 2 ( ( ( ��� %%% ��� C� D D � "�� G�JH�@��J� J�@
"�� �� [� %0� ��� =Y� ��<� =�� � �D

D C %D
��@(
"�� G�JH�@��J� ���
��@(

!̀� 	�0� � "�� �� [� %0� G�J@�JI� ( ( 2 ( 2 ( ( ( ��� %%� ��� C� D D � "�� G�JH�@��J� J�@
"�� �� [� �0� ��� > � � ��<� =�� � �D

D C %D
��@(
"�� G�JH�@��J� ���
��@(

`�� �0� � "�� �� [� �� G�J@�JI� ( ( 2 ( 2 ( ( ( ��� %�% ��� D� D D � "�� G�JH�@��J� J�@
"�� �� [� %0� ��� =Y� ��<� =�� � �D

D C %D
��@(
"�� G�JH�@��J� ���
��@(

`!� 	�0� � "�� �� [� %0� G�J@�JI� ( ( 2 ( 2 ( ( ( ��� %�� ��� D� D D � "�� G�JH�@��J� J�@
"�� �� [� �0� ��� ��<� =�� � �D �_

D C %D
��@(
"��G�JH�@��J� ���
��@(

`�� S�*T ��� =�� �* ] ] 2 ] 2 ] ] ] %%� %�%��% �9 % % �

`�� S"2T ��� =�� "2 ( ( 2 ( 2 ( ( ( %%� �%%%�% ++ D D �
%%� %�%��% �9

`�� S".T ��� <�� ". ( ( 2 ( 2 ( ( ( %%� %%%%�% )+ D D �
%%� %�%��% �9

+`	�0� � �� =�� �� � � % ( ( 2 ( 2 ( ( ( ��� �%� ��� %� D D � "�� �� [� �(
"�� �� [� �0� G�J@�JI��
"�� �� > � �0� ���#=�� ��<�

=�� � �D Y_
D C %C "�� �� > � �(

Notes 5�����?����J@��@M�� �P@�J���J��J�@M�� ��E�@�O�� �HH�����JK� ��H�0� �� ��� ��KJ�H�@N�L��G��?E���J@�JI�A����J�@M�� ��JK��=�� �%D40� %D9�_(�
��� �D��J�@M���?G�H��?��O�H����J� ����G@�O���HH����� ���?G�<��� ��� ��� ��� �JG����J@�H�AF�D�?�����@��@M���HH�@��J� ����(

%4BCD / = T  SGS-THOMSON
� � � � �/ �0�������(1�0
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�	 � � � � � � �� 	 � ���� SG�J@�JI�HT

�$**�$	+� !���!	� �!���

!,!-����!��
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�	 � � � � � � �� 	 � ���� (continued)

INPUT AND OUTPUT GRUP

�>719/�(
�?��,.�9�

�/,�- �?(9@� N° of 
Bytes

N° of N° of
�>719/

� 3 ; � AB 	 ( "$ #��� ���
Hex M

Cycles
T

States
�977��.-

IN A, (n) A < -(n ) . . X . X . . . 11 011 011 DB 2 3 11 n to A0 ~ A7
<r- n Acc. to As ~ A15

IN r, (C) r <— (C) � � X � X ? 0 . 11 101 101 ED 2 3 12 C to A0 . A7

If r = 110 only the flags 
will be affected

01 r 000 B to As ~ A15

Q
INI (HL) CD�(C) X � X X X X 1 X 11 101 101 ED 2 4 16 C to Ao ~ A7

B <- B -  1 
HL <- HL K� 1

10 100 010 A2 B to As ~ A 15

INIR (HL) <- (C) X 1 X X X X 1 X 11 101 101 ED 2 5 21 C to A0 ~ A7
B <- B -  1 10 1 1 0 0 1 0 B2 (if B*0) B to As ~ A15
HL <- HL + 1 2 4 16
Repeat unil B = 0 (if B=0)

©
IND (HL) <- (C) X � X X X X 1 X 11 101 101 ED 2 4 16 C to A0 ~ A7

B <- B -  1 

HL <- HL -  1
10 101 0 1 0 AA B to As ~ A-| 5

INDR (HL) 4- (C) X 1 X X X X 1 X 11 101 101 ED 2 5 21 C to Ao ~ A7
B <- B -  1 10 111 0 1 0 BA (if B*0) B to As ~ A 15
HL CD�HL -  1 2 4 16
Repeat until B P� 0 (if B=0)

OUT (n), A (n) CD�A 2 2 X 2 X 2 2 2 11 0 1 0 011 D3 2 3 11 n to Ao ~ A7
CD � DH Acc.to A8~A15

OUT (C), r (C) CG� � . 2 2 X 2 X 2 2 2 11 101 101 ED 2 3 12 C to Ao ~ A7

01 r 001 B to As ~ A15

Q
OUTI (C) =�D�(HL) X � X X X X 1 X 11 101 101 ED 2 4 16 C to Ao ~ A7

B CD�B D �1 
HL CD�HL K� 1

10 1 00 011 A3 B to As ~ A-|5

OTIR (C) CD�(HL) X 1 X X X X 1 X 11 101 101 ED 2 5 21 C to ��� ~ A7
B CD�B D �1 10 1 1 0 011 B3 (if B*0) B to As ~ A15
HL CD�HL K� 1 2 4 16
Repeat until B P� 0 (if B=0)

Q C to �9� ~ A7
OUTD (C) CD�(HL) X � X X X X 1 X 11 101 101 ED 2 4 16 B to ��� R� A-15

B CD�B D �1 
HL CD�HL -  1

10 101 011 AB

Q
S �OTDR (C) (HL) X � X X X X 1 X 11 101 101 ED 2 5 21 C to A0 R�A7

B CD�B -  1 10 111 011 (if B*0) B to As R�A15
HL CD�HL K� 1 2 4 16
Repeat until B = 0 (if B=0)

	9.�� : 1. If the result of B -  1 is zero the Z flag is set, otherwise it is reset.

18/32 SGS-THOMSON
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SUMMARY OF FLAG OPERATION

Symbol Operation

�
/

�$B

��KJ� )E�K(� �� [�%� ���@M�� ���� ���@M�� ���IE@� ��� %(
����� )E�K(� �� [�%� ���@M�� ���IE@� ���@M�� �?���@��J� ��� �(
����@F� ��� �O���E�N� )E�K(� ����@F� S�T� �JH� �O���E�N� S T� �M����@M�� ����� �E�K(� *�K�G�E� �?���@��J�� ����G@�
@M��� �E�K� N�@M� @M�� ?���@F� ��� @M�� ���IE@�NM�E�� ���@M��@�G� �?���@��J�� ����G@�@M��� �E�K� N�@M� @M�� �O���E�N� ���
@M�� ���IE@(� "�� �* � M�EH�� ?���@F0� �B � [�%� ���@M�� ���IE@� ��� @M�� �?���@��J� ��� �O�J0� �B �[� �� ��� ���IE@� ��� �HH(� "��
� * � M�EH�� �O���E�N0� �B � [� %� ���@M�� ���IE@� ���@M�� �?���@��J� ?��HIG�H� �J� �O���E�N(

� ��E��G���F� )E�K(� �� [� %� ���@M�� �HH� ��� �IA@��G@� �?���@��J� ?��HIG�H� �� G���F� �J@�� ��� A����N� ����� A�@� �� ���
@M�� �GGI�IE�@��(

	
�� f� 	

$HHB�IA@��G@� )E�K(� 	�[� %� ���@M�� ?��O��I�� �?���@��J� N��� �� �IA@��G@(
�� �JH� 	� �E�K�� ���� I��H� �J� G�J:IJG@��J� N�@M� @M�� H�G���E� �H:I�@� �J�@�IG@��J� S+$$T� @�� ?��?��EF� G����G@�
@M�� ���IE@� �J@�� ?�GR�H� ��+� �����@� ��EE�N�JK� �HH�@��J� ��� �IA@��G@��J� I��JK� �?���JH�� N�@M� ?�GR�H� ��+X�
�����@(

�
"

����FB*�JR� )E�K(� �� [� %� ���@M�� �?���@��J� ?��HIG�H� �� G���F� ���� � @M�� ���� ���@M�� �?���JH� ��� ���IE@(�
�M�� �E�K� ��� ����G@�H� �GG��H�JK� @�� @M�� ���IE@� ���@M�� �?���@��J(
�M�� �E�K� ��� IJGM�JK�H� AF�@M�� �?���@��J(

�
%

�M�� �E�K� ��� ����@� AF�@M�� �?���@��J(�
�M�� �E�K� ��� ��@� AF� @M�� �?���@��J(

2
 
?
�
�
��
��

�M�� �E�K� ��� �� QH�JX@� G���Q(
�B � �E�K� ����G@�H� �GG��H�JK� @��@M�� �O���E�N� ���IE@� ��� @M�� �?���@��J(
�B � �E�K� ����G@�H� �GG��H�JK� @��@M�� ?���@F� ���IE@� ���@M�� �?���@��J(
$JF� �J�� ��� @M�� ���� !�K��@���� $0� �0� �0� +0� �0� �0� *(
$JF� ��A�@� E�G�@��J� ���� �EE� @M�� �HH�����JK� ��H��� �EE�N�H� ����@M�� ?��@�GIE��� �J�@�IG@��J(�
$JF� %4�A�@� E�G�@��J� ���� �EE� @M�� �HH�����JK� ��H��� �EE�N�H� ����@M�@� �J�@�IG@��J(
$JF� �J�� ��� @M�� @N�� "JH�P� ��K��@���� "2� ��� ".(

!
J
JJ

!�����M� ��IJ@��
��A�@� �EI�� �J� !�JK�� =� �(D&&�_
%4�A�@� �EI�� �J� !�JK�� =� �(4&&C&�_

B[ � � !,!-����!��
>fDaV���a��V��g\�

%9BCD



���� ��

�T+5���� � 	 � �� ��� 	

��-.��(.�9� d 7
� / ; �AB 	 �9

G �977��.-

$++� $0� �� ,�$+�� $0� � \ t 2 % 2  � t ��A�@�$HH� ���$HH� N�@M� ����F(

���� �,� ���� $0� �� ,� ��� �� ,�
	��

b l 2 b 2  % l ����@� �IA@��G@0� �IA@��G@�N�@M� G���F0� G��?���� �JH�
J�K�@�� �GGI�IE�@��(

$	+� � t t 2 % 2 ? � �
*�K�G�E� �?���@��J��!� �0� 2�!� � l ■t 2 � 2 ? � �

"	�� � t 2 " 2  � ] ��A�@� "JG����J@

+��� � t t 2 b 2  % ] ��A�@� +�G����J@

$++� ++0� �� ] ] 2 2 2 ] � l %4�A�@� $HH

$+�� �*0� �� 1 2 2 2  � t %4�A�@� $HH� N�@M� ����F

���� �*0� �� t l 2 2 2  % t %4�A�@� �IA@��G@�N�@M� ����F(

!*$0� !*�$0� !!$� ,� !!�$ ] ] 2 � 2 ] � l !�@�@�� $GGI�IE�@��(

!*� �� ,� !*�� �� ,� !!� �� ,�
!�!��� �� ,� �*$� ��
� ! $ � �� ,� �!*� �

t t 2 � 2 ? � l !�@�@�� �JH� �M��@� *�G�@��J�(

!*+� U�!!+ l t 2 � 2 ? � ] !�@�@�� +�K�@� *��@� �JH� !�KM@

+$$ l 2 l 2 ? E t +�G���E� $H:I�@� $GGI�IE�@��(

��* ] E 2 � 2 E % • ���?E���J@� $GGI�IE�@��

��) E E 2 � 2 E � � ��@� ����F

��) E ] 2 2 2 ] � t ���?E���J@� ����F

"	� �� S�T t t 2 � 2 ? � ] "J?I@� !�K��@��� "JH���G@

"	"0� "	+0� ���"� U����+ 2 t 2 2 2 2 %
�E�GR� "J?I@� �JH� �I@?I@(� ��P��� ��� �� J ��@M��N����
�� [ �

"	"!� U�"	+!� U���"!� U���+! 2 � 2 2 2 2 % ]

*+"� U�*++ 2 2 2 � 2 � ( �E�GR� ���J����� "J�@�IG@��J�(� �B � P�%� ��� ��� * � �0
*+"!� U�*++! 2 2 2 � 2 � � ] �@M��N���� �B � [��

��"� ,� ��"!� ,� ��+� ,� ��+! 2 t 2 2 2 t %

#

�E�GR� ����GM� "J�@�IG@��J�(� �� [� %� ���$� [�
S�*T0�@M��N��� � �� [� �(� �B � [�%� ��� ��� > � �0�
�@M��N���� �B � [��(

*+� $0� %� ,� *+� $0� ! t 2 � 2 ")) � ] �M�� G�J@�J@� ���@M�� �J@���I?@� �J�AE�� �E�?��E�?� S"))T�
��� G�?��H� �J@�� �B � �E�K(
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� � D� �# 2�.����//�0�/  (Output, Active High, 3-state). 
A� -A�	  form a 16-bit address bus. The Address Bus 
provides the address for memory data bus ex­
changes (up to 64 K bytes) and for I/O device ex­
changes.
5����V2� 0�/�.�1��2�����  (Output, Active Low). 
Bus Acknowledge indicates to the requesting device 
that the CPU address bus, data bus, and control sig­
nals MREQ, IORQ, RD, and WR have entered their 
high-impedance states. The external circuitry can 
now control these lines.
BUSREQ. 0�/� 3�4��/(  (Input, Active Low). Bus 
Request has a higher priority than NMI and is always 
recognized at the end of the current machine cycle. 
BUSREQ forces the CPU address bus, data bus, 
and control signals MREQ, IORQ, RD, and WR to 
go to a high-impedance state so that other devices 
can control these lines. BUSREQ is normally wire- 
ORed and requires an external pullup for these ap­
plications. Extended BUSREQ periods due to 
extensive DMA operations can prevent the CPU 
from properly refreshing dynamic RAMs.
� � D� " 2� 5�(�� 0�/  (Input/Output), active High, 3- 
state). D� -D�  constitute an 8-bit bidirectional data 
bus, used for data exchanges with memory and I/O.
;���2� 6��(�7(�(�  (Output, Active Low). HALT indi­
cates that the CPU has executed a Halt instruction 
and is awaiting either a non-maskable or a mask­
able interrupt (with the mask enabled) before oper­
ation can be resumed.
While halted, the CPU executes NOPs to maintain 
memory refresh.
�	�2� 8�(����9(�3�4��/(  (Input, Active Low). Interrupt 
Request is generated by I/O devices. The CPU ho­
nors a request at the end of the current instruction 
if the internal software-controlled interrupt enable 
flip-flop (IFF) is enabled. INT is normally wire-ORed 
and requires an external pullup for these applica­
tions.
���%2� 8�9�(:;�(9�(�3�4��/(  (Output, Active Low, 
3-state). IORQ indicates that the lower half of the 
address bus holds a valid I/O address for an I/O read 
or write operation.
IORQ is also generated concurrently with M� dur­
ing an interrupt acknowledge cycle to indicate that

an interrupt response vector can be placed on the 
data bus.
+�2� �������� �<���� ;��  (Output, Active Low). M � , 
together with MREQ, indicates that the current ma­
chine cycle is the opcode fetch cycle of an instruc­
tion execution. M � , togetherwith IORQ, indicates an 
interrupt acknowledge cycle.
+��%2� Memory Request (Output, Active Low, 3- 
state). MREQ indicates that the address bus holds 
a valid address for a memory read or memory write 
operation.
	+�2� *��%��/1�=��� 8�(����9(  (Input, Negative 
edge-triggered). NMI has a higher priority than INT. 
NMI is always recognized at the end of the current 
instruction, independent of the status of the interrupt 
enable flip-flop, and automatically forces the CPU 
to restart at location 0066H.
��2� 3���  (Output, Active Low, 3-state). RD indi­
cates that the CPU wants to read data from mem­
ory or an I/O device. The addressed I/O device or 
memory should use this signal to gate data onto the 
CPU data bus.
�����2� 3�/�(  (Input, Active Low). RESET in­
itializes the CPU as follows : it resets the interrupt 
enable flip-flop, clears the PC and Registers I and 
R, and sets the interrupt status to Mode 0. During 
reset time, the address and data bus go to a high- 
impedance state, and all control output signals go 
to the inactive state.
Note that RESET must be active for a minimum of 
three full clock cycles before the reset operation is 
complete.
���;2� 3�"��/�  (Output, Active Low). RFSH, 
togetherwith MREQ, indicates that the lower seven 
bits of the system’s address bus can be used as a 
refresh address to the system’s dynamic memories.
W���2� >��(  (Input, Active Low). WAIT indicates to 
the CPU that the addressed memory or I/O devices 
are not ready for a data transfer. The CPU continues 
to enter a Wait state as long as this signal is active. 
Extended WAIT periods can prevent the CPU from 
refreshing dynamic memory properly.
W�2� >��(�  (Output, Active Low, (3-state). WR indi­
cates that the CPU data bus holds valid data to be 
stored at the addressed memory or I/O location.
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