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SUMMARY OF FLAG OPERATION

o7 DO
P/

Instruction s |z H VN |C | Comments

ADD A,s; ADCA s P IV X [T X V[0 [T | 8bitadd or add with carry

SUB's; SBCA:s; CPs; NEG tf 4 [ x [ 4 [x | V|1 [t |8bitsubtract, subtract with carry, compare and negate accumulator

AND's l!x!xrnﬂ} .

ORs; XOR's v Ix | olx|p|o|o |ftosicaloperations

INCs P x|t x| v|o |e |8bitincrement

DECs L x [ # x| V|1 | |8bitdecrement

ADD 0O, S§ e le x| x|x|e |0 |} |16bitadd

ADC HL, S8 Pl x x| x| v|o [t | 16bitadd withcarry

SBC HL, SS $L x| x| x| V|1 |1 | 16bitsubtract with carry

RLA; RLCA; RRA; RRCA e o X |0 [x]|®|0 |! | Rotateaccumulator

RLs; RLCs; RRs; RRCs; $ [t [x |0 |x| P[0 |t | Rotateandshift locations

SLAs; SRA; SRLs

RLD; RRD t L4t x |0 x| P[0 |e | Rotatedigitleftand right

DAA P4 x|t |x| P e |} | Decimaladjust accumulator

CPL e e X |1 |X|® 1 |e | Complementaccumulator

SCF e |e | x |0 x| |0 |1 |Setcarry

CCF e | |X [ X|X|®|0 |} | Complementcarry

INT, (C) tlt{x [o x| P |0 |e | inputregisterindirect

INI; IND; OUTI; OUTD X |4 | X | XX | X[t |e |\Blockinput and output

INIR; INDR; OTIR; OTDR X |V |X | X | X[ X[t |e |/Z=0ifB+0otherwise Z=1

LDI; LDD X | X |X {0 |x |t [0 |e |\Block transfer instructions

LDIR; LDDR X | XX |0 [X|0[0|e |Ip/v=1ifBC#0,otherwise P/V = 0

CPI; CPIR; CPD; CPDR X |4 |X | X |x |t [1 || Blocksearch instructions

Z=1if A= (HL), otherwise Z = 0
P/V = 1if BC # 0, otherwise P/V = 0

LDALLDA R v |4 I x [0 | x [IFF|0 | e | Thecontent of the interrupt enable flip-flop (IFF) is copied into

the P/V flag

BITb,s X |4 X |1 x| x[0 |e | Thestateof bitb of location s is copied into the Z flag

The following notation is used in this table:

Symbol Operation

c Carry/link flag. C=1 if the operation produced a carry from the MSB of the operand or result.

z Zero flag. Z=1 if the result of the operation is zero.

N Sign flag. =1 if the MSB of the result is one.

(1% Parity or overflow flag. Parity (P) and overflow (V) share the same flag. Logical operations affect this flag with the parity of
the result while arithmetic operations affect this flag with the overflow of the result. If P/V holds parity, P/V=1if the result of
the operation is even, P/V=0if result is odd. If P/V holds overflow, P/V=1 if the result of the operation produced an overflow.

H Half-carry flag. H=1if the add or subtract operation produced a carry into or borrow from bit 4 of the accumulator.

N Add/Subtract flag. N=1if the previous operation was a subtract.

Hand N flags are used in conjunction with the decimal adjust instruction (DAA) to properly correct the result into packed
BCD format following addition or subtraction using operands with packed BCD format.

1 The flag is affected according to the result of the operation.

. The flag is unchanged by the operation.

0 The flag is reset by the operation.

1 The flag is set by the operation.

X The flag is a “don't care”".

v P/V flag affected according to the overflow result of the operation.

P P/V flag affected according to the parity result of the operation.

' Any one of the CPU registers A, B, C, D, E, H, L.

s Any 8-bit location for all the addressing modes allowed for the particular instruction.

5 Any 16-bit location for all the addressing modes allowed for that instruction.

ii Any one of the two index registers 1X or 1Y.

R Refresh counter.

n 8bit value in range <0, 255 >

nn 16:bit value in range <0, 65535 >




8-BIT LOAD GROUP
‘LD’

SOURCE

EXT.
IMPLIED REGISTER REG INDIRECT |INDEXED ADDR. MME.

PRl Aal8[c |0 € n][c [(h]Bo]DEfixrafived] (nn | n

DD | FD | 3A |3E
A |€o|€eo|7F |78 |79 | 7a |78 |7¢ |70 [ 7€ [0A [1A | 7E | 7E |n |0
| |57 |sF d |d |n
00 | FD
B 47 (40 |41 |42 |43 |44 |45 |48 46 | 46 06
d_|d n
o0 | FD
c 4 | 4E 0E
I d d n
o0 | FO
REGISTER | D 56 56 | 56 16
d |d n
00 | FD
E 59 | 5A | 58 | 5C | 6D | SE SE | 5E 1€
G S d |d n
o 00 | FD
H |67 | 60 | 61 (62 |63 |64 |65 |66 66 | 66 2%
d d n
i * DD | FD e
L 6F [ 68 | B9 [ BA | 6B | 6C | 6D | BE 6E | 6E %
| d |d 0
DESTINATION (HL 70 |1 72|73 | |18 ,
n
REG
INDIRECT |(BC) | 02
(0E) n
00| 0D | DD | DD | DO | DD | DD 00
(1x+d 77 (70 |1 72|13 1@ |75 29
d |d |d |d |d |d |d 0
INDEXED FD | FO | FO | FD | FD | FD | FD FD
(1v+d! |0 n 12|35 %
d |d |d |d |4 |d M
[EXT.ADDR. | (an)
ED
! 4
IMPLIED
€0
. 4F




8-BIT LOAD GROUP

Symbalic Flags 0p-Code No.of [No.of M [No.of T
Mnemonic | Operation | § H PV © |76 543 210 | Hex | Bytes | Cycles | States | Comments
s (2] . X[ [x]|e oot s 1 1 4 ns  Reg.
Lor,n r—n . X|o|[x]|e e 00 r 10 2 2 7 000 B
- - 0w C
LD, (HL) r—(HL) L] X|®o|[X|e® e 01 r 110 1 2 7 010 D
LDr, (IX+d)  |r=—(1X+d) | @ X|o|x|e e |11 omi01 | oo |3 5 19 o E
01 ¢ 10 100 H
—d - 0L
LOr, (1v+d) [ —(1Y+d) | @ X[o|x|e 1o | F0o|3 5 19 |1 A
01 r 110
-~ d - N
LO(HU,r  [(HU—r | X|o|[x|e o [0 110 ¢ 1 2 7
L0 (IX+d), ¢ [(1X+d)—r | @ X|o|[x|e e [11oni01 | o0 |3 5 19
01 110 r
- d -
LO(Y+d), e [(1Y+d)—r | @ X|e|x|e e (111101 | F0 |3 5 19
01 110 r
-d -
LD(HU, 0 [(HU~n | X|o|x|e e oo 1010 | 36 |2 3 10
- -
LD (IX+d), 0 [(IX+d)=n | @ X|o|x]|e e 1101101 | DD |4 5 19
00 110110 | 36
-d -
—n -
LD (Iv+d), 0 |(Y+d)—n | X[o|x|e e [111m101 | FD |4 5 19
00 110110 | 36
—d -
- -
LDA (BC)  |A~(BO) | X|o x| e (00001010 | 0A |1 2 7
LDA (DE)  |A=(DE) | X|o|x|e e 00011010 | 1A |1 2 7
LDA () |A~(an) |e X|o|x|e e fo01mr0t0 | 3A |3 4 13
-
- -
LD(BC), A [(BCI-A | X|o|x|e « |00 000010 | 02 |1 2 7
LD(DE)L,A  |(DEI-A |e X|o|x|e o 0000010 | 12 |1 2 7
LD, A [(nl—A |e X|e|x|e |00 110010 | 32 |3 4 13
-
“p =
LDA,I A=l ' X | 0| x [IFF o [1101101 | ED |2 2 9
01010111 | 57
LDA R AR l X |0 |x |IFF e [1101101 | ED |2 2 9
01 011111 | 5F
LA I-A . X|o|X|e® e (11101101 ED 2 2 9
01 000111 | 47
LDR A R=—A - X|®|X|e® ® (11101101 ED 2 2 9
01001111 | 4F
Notes: 1, s means any of the registers A, B, C, D, E, H, L

IFF the content of the interrupt enable flip-flop (IFF) is copied into the P/V flag

Flag Notation:

= flag is affected according to the result of the operation.

o= flag not affected, 0 = flag reset, 1 = flag set, X = flag is unknown,




16-BIT LOAD GROUP

‘PUSH’ AND ‘POP’

SOURCE
MM, | EXT. | REG.
REGISTER EXT. | ADDR. | INDIR.
AF | Bc | DE | WL | s X % o | e | (sP)
AF F
€0
o
8C n “
n
— - - * n
" 1" €0
R | DE n 58 £
3 n .
G |
‘ | 2 2y
: DESTINATION  § HL n n 3
| T n n
: £ [ N
R Kl ED
0o FD
‘ b
sp ] ol S i
n
? |1 e n
}’ 0D 00 o0
|
X 2 2A
: 5 B 3
: N n n
‘ O ool
‘ Iy 2 24
’ n n E1
: n n
\ 0| ED | €0 | 00 | FO
1 EXT. (on) 43 53 = 7 2 2
: ADDR. n n - n n n
r n n n n n
PUSH REG. 00 | FO
INSTRUCTIONS | IND. wh O ER LR OF - B B | E5
NOTE: The Push & Pop Instructions adjust PoOP l
the SP after every execution. INSTRUCTIONS




16-BIT LOAD GROUP

Symbolic Flags 0 No. of |No.ofM|No.of T
Mnemonic | Operation | S [ Z H PV N]C |76 543 210] Bytes | Cycles | States | Comments
D dd, nn | dd - nn oo x| e x| e]e | «[00ddo 001 3 3 |10 dd Pair
-0 - 00 BC
~ 0 - 01 DE
LI, | IX ~nn ele|x|e|x | e|e|e]rnotnt01| DD |4 4 | 10 HL
00 100 001 | 21 1nosp
-0 -
- -
1Y, [ 1Y = ele|x|e|x|e|e|ef1tnrior] 0 |4 4 |
00 100 001 | 21
-~ -
o -
LOHL (an) [ H =~ (n+1) [ @ | e | X|[e x| e|e|elo0101000 24 |3 5 |16
L~ () -0 -
-0 -
LD dd, (nn) ddy~(nn+1) | @ | e | X |[® | X |e |@ e[ 11101 101 ED 4 6 20
ddg~(nn) 01 dd1 011
-0 -
-0 -
LDIX, (nn) | IXp=(nn+1) | ® | @ | X [® [ X |e e [e]11011101| DD |4 6 |20
XL~ (nn) 00 101 010| 2A
- -
- -
LOIY, (o) | 1IYy~(ant1) | @ | @ | X |[® |X e |e [e]|11111101| FO |4 [F]
1YL ~(nn) 00 101 010 | 2A
-0 -
- pn -
LD (nn), HL | (an+1) ~H || e [ X |e |X|o|e|elo0t0000| 22 |3 5 |16
(nn) =L - n -
-0 -
LD (nn), dd | (nn+1) ~ddy | ® | | X | e | X [ e [ e 11101101 ED |4 6 |20
(nn)~dd 01 ddo 011
- -
<a -
LD (nn), 1X | (nn+1) ~IXpy [ ® | ® | X |® | X |® |e | e|11011101| DD |4 6 |20
(nn) =1 00 100 010 | 22
-~ -
o -
LD (nn), 1Y | (nn#1) = 1Yy | ® |® [ X |® | X |®|e | e|11 111101 FO |4 6 |20
(nn) 1Y 00 100 010 | 22
-0 -
-n =
LDSP, HL | SP~ HL ele | Xx|e x| e|e | elrr11100 F§ |1 1|8
LDSP,IX | SP~IX e|e|Xx|e |Xx|e|e o110t 101] DD |2 2 |10
11111 001 F9
LDSPIY | SP 1Y elex|e|x|e|e|ejrtnri01| O |2 2 |10
11111 001 | F9 9q  Pair
PUSH qq (sP2) ~qqr | ® |[® | X | [X[e e | e]11qq0 101 1 3 n 00 BC
(SP-1) = qqy 01 DE
PUSH IX (sP2) XL | ®|® | X |e |[x|e|e [e|1101m101| DD |2 4 |15 10 HL
(SP-1) = IXH 11100 101 | E5 1 AF
PUSH IY (P2) =1Yy | o |e | X |e |[x|e|e [e]11n1101| FO |2 4 |15
(sP1) = 1Yy 11100 101 | E5
POP qq qqH=(SP+1) | @ | [ X | & | X |e |® | |11 qq0 001 1 3 |10
qqL~(SP)
POPIX IXH=(SP+1) | @ |® [ X |® |X [® |e | e]|11011101| DD |2 4+ |
1X = (SP) 11100 001 | E1
POP 1Y IYH=(sP+1) | o |® [X [o |Xx | [ |o|11 111101 FO |2 4 |
1Y ~(sP) 11100 001 | E1

Notes:  dd is any of the register pairs BC, DE, HL, SP
qq is any of the register pairs AF, BC, DE, HL
(PAIR)Y, (PAIR) | uhv to high order und law order eight bits of the register pair respectively.
g BCL=C, AFy
Flag Notation: @ = flag no , 0= flag reset, 1 = flag set, X = flag is unknown,
flag is lNI:lI according to the result of the operation.




EXCHANGES
‘EX’ AND ‘EXX"

AF BC', DE'& HL'

IMPLIED ADDRESSING

X 1y

IMPLIED

AF 08

BC,
DE

HL

DE EB

(SP)

FD
E3

BLOCK TRANSFER GROUP

BLOCK SEARCH GROUP

SEARCH
SOURCE LOCATION
REG. REG.
INDIR. INDIR.
(HU
“LDI"— Load (DE) = (HL) ED “cPI'
Inc HL & DE, Dec BC Al Inc HL, Dec BC
‘LDIR "~ Load (DE)=~HL) ED ‘CPIR’ — Inc HL, Dec BC
REG. Inc HL & DE, Dec BC, Repeat until BC = 0 B1 repeat until BC = 0 or find match
DESTINATION ||\ oy, “LDD’ — Load (DE) =— (HL) ED GO Dsc HLABE
Dec HL & DE, Dec BC A9
“LDDR’ — Load (DE)=~(HL) ED “CPDR’ — Dec HL& BC
Dec HL & DE, Dec BC, Repeat until BC = 0 89 Repeat until BC= 0 or find match

HL  points to source
DE  points to destination
BC s byte counter

HL points to location in memory
to be compared with accumulator
contents

BC is byte counter



DecHL8.BC

_Mnemonic
EX DE, HL
EX AF, AF*
EXX

EX (SP), HL
EX (SP), IX
EX (SP), 1Y

LDI

LDIR

LoD

LODR

CPIR

CPD

CPDR

EXCHANGE GROUP AND BLOCK TRANSFER AND SEARCH GROUP

Symbolic Flags 0p-Co No. of |No.of M|No.of T
Operation | § | Z H | [P/V] N | C |76 543 210] Hex | Bytes |Cycles | States | Comments
DE~HL [ [e [ x [e[x|e]e[efiroron| e [1 1 4
AF—-AF |e | e | X |e |X|®|e |e]oo001000 08 |1 1 4
BC—-BC'\ |o | | X o |X|®|e e itor11001| D3 |1 1 4 Register bank and
(us —us') auxiliary register
HL—HL' bank exchange
H~(sP+1) | o | o | X |o |X|e|e|ef1t00011| E3 |1 5 19
Lo-(sp) |
IXy=~(SP+1)| @ | o | X |o | X|o|e e fitomn101] DD |2 6 3
1| ~(SP) 11 100 011| E3
IV {sP+1)| @ | | X |o |X|o|e|efit1m1101]| FO |2 6 2
1Y ~(SP) 11 100 011| €3
®
(DE)~(HL) | |o X |0|Xx|{[0|e 1101101 EDO |2 4 16 Load (HL) into
DE ~ DE+1 10 100 000| AO (DE), increment the
HL = HL+1 pointers and
BC - BC1 decrement the byte
counter (BC)
(DE)=(HL) | & | e [ X [O0|X|0|0|e n101100 ED |2 5 27 IfBC# 0
DE - DE+1 | 10110 000 BO |2 4 16 18C=0
HL = HL#1
BC ~BC1 |
Repeat until
BC=0
O]
(DE)~(HL) |o [o | X |0 [X|{|0[e 1101100 ED |2 4 16
DE - DE-1 10 101 000| A8
HL = HL1
BC - BC1
(DE)~(HL) o [o | X [0 [X[0|0|e 1101101 ED |2 5 2 11BC#0
DE - DE-1 10111 000 B8 |2 4 16 IfBC =0
HL = HL1
BC —BC1
Repeat until |
8C=0
@ ® |
A-(HO Ly x| )X 1 e 00| 0 |2 4 16
HL = HLH 10 100 001 | A1
BC — BC1
@ @
A-(HO [l x [ t{x|[f]1 e mionion] 0 |2 5 2 1£BC# 0and A% (HL)
HL — HL+ 10 110 001| B1 |2 4 16 I£BC=00r A= (HL)
BC —BC1
Repeat until
A= (HU or
BC=0
@ [O)
A-HO |t E x| b x |t |e 00| ED |2 4 16
HL = HL1 10 101 001| A9
BC —BC1
@ [©)
A-HU [ x [ x [t e oo ED |2 5 2 1£BC#0and A7 (HL)
HL = HL1 10111 001| BY |2 4 16 IfBC=00r A= (HL)
BC - BC1
Repeat until
A= (HU or
BC=0 |

Notes: (D P/V flagis 01t the result of BC-1 =
(@ Zflagis 1if A= (HL), otherwise

Flag Notation:

, otherwise P/V = 1

lag not affected, 0 = flag reset, 1 = flag set, X = flag is unknown,

lag is affected according to the result of the operation.

&




8-BIT ARITHMETIC AND LOGIC

SOURCE
F REG.
REGISTER ADDRESSING INDEXED  [IMMED.
INDIR.
A ] c [} E H L | (WL [ax+d) [(ved) | n
oo | FO
‘ADD’ 87 | 80 8 82 83 8 8 8 86 8 <6
d d 0
0D | FD
ADD w CARRY 8F | 88 89 8A | 88 8C 8D 8E 8E 8E CE
‘ADC’ d d n
0D | FD -
SUBTRACT 9 | 9% 9 92 9 9% 9% 9% 9% 9% 06
"SUB" d d n
0D | FD
SUB w CARRY 9F | 8 9 9A | 9B 9C 90 9E 9E 9E DE
SBC d d n
00 | FD
‘AND* AT | A0 Al Az | A3 | m | A5 | A6 A6 A6 E6
d d n
00 | FD
‘XOR' AF | A8 A9 | AA | AB | AC | AD | AE | AE | AE | EE
d d n
o 00 | FD
‘0B’ 87 | B0 81 82 83 B4 85 86 86 86 6
d d n
0D | FD
COMPARE BF | B8 B9 BA | BB | BC | BD | BE BE BE FE
ok d d n
00 | FO
INCREMENT i | o oc 1" 1 2% e 3 3
INC' d d
00 | FD
DECREMENT 0 | 05 (] 15 10 % 2 | 3 35 35
‘DEC’ L] U




Mnemonic
ADD A, r
ADD A, n

ADD A, (HL)
ADD A, (IX+d)

ADD A, (1Y+d)

ADCA, s
SUB's
SBCA,s
AND s
ORs
XORs
CPs

INCr

INC (HL)
INC (1X+d)

INC (1Y+d)

DECs

Notes:

Flag Notation:

Symbolic
Operation
A-A+r
A ~A+n

A = A+(HL)
A~A+{IX+)

A= A+IY+d)

r=r+1

(HU=(HU+

(1X+d) -
(IX+d)+1

(1Y+d) =
(1Y+d)+1

s~s-1

8-BIT ARITHMETIC AND LOGICAL GROUP

Op-Code

Flags
sz H PV N[ C [76 543 210
s xax]v o]y @«
x|t x| v ot |nn[poo]no
- -
fl v x|t [ x|v|o]|4 [10[@0a]110
Vi x| x| v]o |t oo
10 (000)110
- g =
x|y x| violt niman
10 [000]110
- d -
Plbpx g x vio [001]
Pl x [ x|[v|r]t] [0
thbp x| b x|v|r ¢ [o11)
Py x[v(x|pfo]o [T00)
tlafx|olxipfolo]| [
by x| ol x|Pjo]o [io1)
tlr x|t x|v]r|t (i11]
Pl x| 4 x|{v]o e oo r
Pl x| vl x| v]o| e |10
Pl x| d x| vio e 1100
00 110(700)
-4 -
Pl x ]yl x|viofe nnm
00 110(T00)
- U -
Pl x| x|v]r|e [701)

No.of
Byes
1
2

No.of M|No.of T

Cycles |States | Comments

1 4 ‘ Reg.

2 7 000 8
001 c
010 [}

2 7 on E

5 19 | 100 H
101 L
m A

5 19
sisany of r,n,
(HL), (1X+d),
(1'Y+d) as shown for
ADD instruction.
The indicated bits
replace th in
the ADD set above.

1 4

3 "

6 2

6 2
sisany of r, (HL),
(1X+d), (1Y+d) as
jshown for INC.
IDEC same format
land states as INC.
Replace (100] with
fi07)in OP Code.

The V symbol in the P/V flag column indicates that the P/V flag contains the overflow of the result of the
operation. Similarly the P symbol indicates parity. V = 1 means overflow, V = 0 means not overflow, P = 1
means parity of the result is even, P = 0 means parity of the result is odd.

} = flag is affected according to the result of the operation.

« = flag not affected, 0 = flag reset, 1 = flag set, X = flag is unknown.




GENERAL PURPOSE AF OPERATIONS

Decimal Adjust Acc, ‘DAA’

Complement Acc, ‘CPL

Negate Acc, ‘NEG"
(2's

Complement Carry Flag, ‘CCF’

Set Carry Flag, ‘SCF’

MISCELLANEOUS CPU CONTROL

8080A MODE

RESTART TO LOCATION 0038y

INDIRECT CALL USING REGISTER
| AND 8 BITS FROM INTERRUPTING

‘NOP’ 00
‘HALT 76
DISABLE INT “(DI)’ F3
ENABLE INT ‘(EI)" FB
SET INT MODE 0 ED
‘IM 0* 46
SET INT MODE 1 ED
‘Im 1’ 56
SET INT MODE 2 ED
‘Im 2" SE
10

DEVICE AS A POINTER.

DAA

CPL

NEG

CCF

SCF
NOP
HALT
01 %
El *
Mo




GENERAL PURPOSE ARITHMETIC AND CPU CONTROL GROUPS

Symbolic Flygs | opCode No.of |No.of M |No.of T

Operation [ S [Z H P/V] N | C |76 543 210] Hex | Bytes | Cycles | States | Comments

Convertsace, | { | § | X| § | X|P | ® |y (00700111 27 |1 1 Decimal adjust

content into accumulator

packed BCD

following add

or subtract

with packed

BCD operands |

A-RA e e | X| 1| X|e®| 1| el00101 111 2F 1 1 4 Complement
accumulator
(One’s complement)

A=A+l [H x|t x|v[1|t o] e |2 2 8 Negate acc, (two's

01 000 100| 44 complement)

CY-TY e e [ X|X|X|[e 0|t 001nm| 3F |1 1 4 Complement carry
flag

cy-1 ele | x[o | x|e|lo|1joonom| 3 |1 1 4 Set carry flag

No operation | ® | @ | X |e | X | e |e | e 00000000 00 |1 1 4

CPUhalted | [o | X [o | X| o || elotn0m0 76 |1 1 4

IFF =0 |efo | X[o|X|o|[e|etnoon B |1 1 4

IFF =1 e |e | X[o | X|o|e|letmon| B |1 1 4

Setinterrupt [ ® @ | X [o | X| o | | e 11100001 ED |2 2 8

mode 0 | 01000 110/ 46

Setinterrupt [ ® |® | X | | X | e || [11101 101 ED |2 2 8

mode 1 01 010 110| 56

Setinterrupt | ® |® | X |® | X | e |e| e 11001101 ED |2 2 8

mode 2 01 011 10| SE

Notes:  IFF indicates the interrupt enable flip-flop

Flag Notation:

CY indicates the carry flip-flop.

{ = flag is affected according to the result of the operation.

%= Interrupts are not sampled at the end of El or DI

1

© = flag not affected, 0 = flag reset, 1 = flag set, X = flag is unknown,




DESTINATION

16-BIT ARITHMETIC

SOURCE
BC DE HL sP x v
Wl | w |2 |3
' " oo oo oo oo
Ll X 1o | W | »
™ FD FD FD FD
w | 19 39 »
ADD WITH CARRY AND HL ED ED ED ED
SET FLAGS  ‘ADC’ 4A 5A 6A 1A
SUB WITH CARRY AND HL ED ED ED ED
SET FLAGS  ‘SBC’ 2 |2 | e |2
e oo | fo
INCREMENT INC 03 13 2 33 2 23
i oo | fo
DECREMENT DEC’ 08 18 28 38 28 Py

12




16-BIT ARITHMETIC GROUP

Symbolic Flags | opcCode No.of |No.ofM|No.of T|
Mnemonic Operation [ § P/V] N [ C |76 543 210] Hex | Bytes | Cycles | States | Comments
ADDHLss |HL=-HLws |® | | X | X|X | ®| 0] [00ss 001 T3 T |ss Reg
00  BC
ADCHLss | HL=HLsstCY| § | 4| x [ X[ x| v|o|t 1100101 €0 |2 |4 15 |01 DE
01 ss1 010 10 HL
oS
SBCHLss | HL=HLssCY | 4 [ 4| X [ X[x | V| 1|4[n10010| €0 |2 |4 15
01 50 010
ADDIX,pp [IX =IX+pp |® [o | X [X[Xx | 0|} |noni01| o0 |2 |4 15 |pp Ren.
00 pp1 001 00 BC
0 DE
00X
1noose
ADDIY,rr (1Y =1y o [ o X | X|X |e|0o|t|nmaon| fo|2 |4 15 [r Reg
00 1 001 0 BC
o DE
00
noose
INCss ssesstl o o |x|o|x|e| o eloos0 onn [ 6
INCIX X=1x+1 e e |Xx|e|X|e o eltonin| o2 |2 10
00 100 011| 23
INCIY Y-1v+1  |e [e|x |e|Xx|e|e|eitmnin] F0|2 |2 10
00 100 01| 23
DECs s s o e X |o|x|e|e|e o0 on [ 6
DEC IX X=ix-1  |e |e|Xx|o|x|e|o|efmonion| oo|2 |2 10
00 101 01| 28
DECIY Yrvar fe [ex e |x|e|e|elnmin| |2 |2 10
00 101 011| 28

Notes: ss s any of the register pairs BC, DE, HL, SP
pp is any of the register pairs BC, DE, IX, SP
rris any of the register pairs BC, DE, 1Y, SP.

Flag Notation: ® = flag not affected, 0 = flag reset, 1 = flag set, X = flag is unknown.
} = flag is affected according to the result of the operation.
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ROTATES AND SHIFTS

Source and Destination

Al [c o |E|n|L |00y T
00 | FD il
o] B | B | ce | ce|cs | ce|cs | ce|ce | cs e oad
R g7 [ oo [ o1 | 02|03 |08 [05 |06 |d | a ALcAt it
06 | 08
00 | FD ,
Lace| 8 | 8 | ce || ca|calca|ceca|ce arcal O
oF |08 [ 09 | 0A| 08 | oc | 0D | 0E|d |
I I I oF | 0E
oD | FD
e | 8|8 cefcs|ce|cs|ce|ocs|cs|ce
7 w02 a e s e e |4
16 | 16
oD FD
e | €8 | CB | cB | c8 | c8 | c8 | c8 | c8 |cB | cB
g BR1 e | va L9 [1a| 8 | 1c| 10| 1E|d |a
oF 1E | 1€
ROTATE ——
. 8 | c8| ce | cB| ca|ce|cel|c 2: ;g
hil SHIFT  ISUN) 59 | 20 |21 |22 | 23 | 20 | 25 | 26 |d |«
% | 2
00 | FO
saa| €| c8 | ¢8| ca| ce| ca|ce|calcs|cs
‘ 2 |28 |29 | 2| 28| 2c| 20| 26 [d |4
| 26 | 2€
i 00 | FO
e | €8 c8 | e8| ca|ca| ca|ce|cace|co
3F |38 |39 [3A| 38| 3c |30 |3 |d |d
3E | 3E
i k ED
‘ RLD o
. €D
RRD o
Rotate
Left Circular
Rotate
Right Circular
Rotate
Left
Rotate
Right
=10 i,
Left arithmetic
shift
L= Right Arithmetic
Shift
[ — 1 Hight Logical
0
‘ Rotate Digit
[ Tsbg  [rbafbaby] (o o0
f AcC
Rotate Digit
| ACC

14




ROTATE AND SHIFT GROUP

Symbolic Flags Op-Code | No.of|No.of [No.of
[z m|T
Mnemonic Operation s|z H V[N |C (76543210 | Hex Comments
RLCA o le|x|o|x]|e {0000 11| 07 |1 1[4 |Rotate left circular
accumulator
RLA o fe|x|o|x|e floootorr| 17 1 1[4 |Rotateleft
accumulator
RRCA L=olm elefxfo|x|e t |00 001 11| OF {1 |1 |4 |Rotate right circular
A accumulator
RRA =0 -fcvH ele|xfofx|e flooonn 1| 1F (1 |1 |4 |Rotateright
A
RLCr ] x|o|x|e t oot 01| cB 2 |2 |8 |Rotate left circular
00 [000] r register r
RLC (HL) tlaxlolx|e tooron|ce 2 |4 [15 |r Reg.
00 [000) 110 000 B
(] 01 C
RLC (IX+d) v xfofx|ep fmotio|ooja |5 |23 [0 D
©,(HL),(1X+d), (1Y+d) 11 001 011 cB om o E
- d - 00 H
00 [000] 110 101 L
m A
RLC (1'Y+d) tlr]x|olx|e fmmao| o ja |6 (23
11001 011 CB
- d -
00 (000] 110
RLs pixjo|x|p {1 b1 Instruction format and
s=r,(HL),(1X+d), (1 Y+d) states are as shown for
RLC's. To form new
RRCs T—10) Vix|ofx|ep | [oon) 0p-Code replace [000]
s =r,(HL),(1X+), (1 Y+d) of RLC's with shown
code
RRs VX o |x|ploft
s=r,(HL),(1X+d), (1Y+d)
SLAs eff==0]=0 | t|t|X [0 |x|P 4
(HL), (1X+d),(1Y+d)
SRA's (=0—kv] Pl xfofx|e | [on
s =r,(HL,(1X+d),(1Y+d)
SRLs 0-—1] fix|o|x|p '
s=r,(HL),(1X+d),(1Y+d)
RLD A .(HL tl{x]o|x|e e[11101 101 ED |2 |5 |18 |Rotate digit left and
= 01 101 111 | 6F right between the
accumulator
— and location (HL).
RRD A .(HL)$ tix|o|x|ep ©[11101 101 | ED {2 |5 |18 [Thecontent of the
01 100 111 67 upper half of the
accumulator s
unaffected

Flag Notation:

4 = flag i affected according to the result of the operation.
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BIT MANIPULATION GROUP

REG. :
REGISTER ADDRESSING Nos | INDEXED

ar | A B ¢ 0 E H Lo| ot e | v
o | [ | [ [ce [ [ce c8
a0 | & |4 |4 | u | 46
i c8 | c8 | cB | cB | cB | cB | cB cB
aF |48 |49 | aan |48 |ac | a0 | aE
, | [ [ [ [ | | cB
s |50 | s | s2 |8 | s |5 56
, | e o [os [es [ | o cB
— SF | 58 | 59 | sa | s | s5c | 5D 5E
BT c8 | c8 | c8 | c8 | cB | cB | cB cB
4 | &7 |60 |61 |6 |6 |6 |65 66
8 | c8 |cB | cB |c8 | cB | B cB
S |6 |68 |6 |6a |88 |6c | 60 | 6E
o |8 [ [ee [ee [s [om | c8
L n | | n R EES 76
, | [ s [ [ [ |ce c8
o8 |19 | a8 | ¢ | 7€
f cB | c8 |cB | cB |c8 | cB | cB c8
0 87 80 81 82 83 8 85 86
! : ] B B c8 8 8 8 B
8 |88 |8 |sa |8 |8 |0 8E
BEREREREERERERE c8
9 | | @ 92 |9 | |9 96
; . | [ [ [ | | |c8 c8
RESET 9F |98 |99 | 9A | |ac |0 9E
BIT , | [ [ce [ |ce [ |8 c8
‘RES' AT | A [ A | A A3 | M | oas A6
i 5 8 8 cB c8 B c8 B [¥]
AF | A8 | As | AA | AB | AC | AD | AE
s | | [ |[ce [ |cB | ce cB
B7 | B0 | Bl | B2 |B3 | B4 | B5 86
, | e [ [ [ [ [ |8 c8
BF | B8 | BY | BA | BB | BC | BD | BE
} 0 cB ] c8 ] cB cB cB [}
| o | [ [ |3 |o [ c6
| , 8 | c8 |c8 |cB |cB | cB | cB c8
| cF | c8 |co |cA |8 |cc |co cE
, | [ [ [ [ [ | cB
L o7 |oo | o1 |02 |03 |osa | o5 06
: , | | [ | | [ |c8 c8
SET oF | D8 | D | oA |oDB |DCc | DD | DE
|, e e e e [ [ |cB cB
RET & | B0 | El E2 | E3 | E4 | E5 £6
s | | | | | | | cB
EF | E8 | ES | EA | EB | EC | ED EE
c8 | c8 | c8 | cB | cB | cB | CB cB
| 6 F1 Fo F1 [ZE] F4 F5 F6
, e e e [ee o [cs |ce [
FF | F8 | P9 | FA | FB | FC | FD FE




BIT SET, RESET AND TEST GROUP

Symbolic Flags No.of M|No.of T
Mnemonic Operation [ § [ Z H PVINTC Cycles [States | Comments
BITb,r 7Ty x|y x| x|x]o]e T | Reg
000 8
BITh, (HU [Z-THDy | X | 4| X| 1| X[Xx|0|e 3 12 001 c
010 [}
BITb, (IX+d)y [Z~-TIX+dy | X | 4| X| V| X|X|0]|e® 5 20 o E
100 H
101 L
m A
b |Bit Tested
© BITh (IY+dly (Z-(Vadlp | X [ 4| X| 1 [ X[X |0 |e|t1111101| FD [4 |5 20 000 0
11 001 011| CB 001 . 1
- d - 010 2
0 b 110 on 3
100 4
10 5
10 6
m 7
SETb, -1 ele| x|o|x|o|o|e|nnooon| cB |2 |2 8
[
SETb, (L [(HUp =1 | [ | x| e | Xx|e|e|elt1o010m1| CB 2 o 15
b 110
SETb, (IX+d) |[(X+d)p~1 | [ e| X| o | X|e|e|elt1on101| DD (4 6 23
11001 011| CB
-4 -
i1l v 10
SETh, (IY+d) |(IY+d)y =1 | @ [ o| X| o | X[e|e [elt1110101| FO |4 |6 23
11001 071 CB
s d =+
i b 110
RESb, s s - 0 oo x|o|x|e| ool To form new Op-
s=r, (HL), Code replace (1)
(1%+d), of SET b,s with
(1Y+d) [70]. Flags and time
states for SET
o . instruction

Notes:  The notation sp indicates bit b (0 to 7) or location s.

Flag Notation: @ = flag not affected, 0 = flag reset, 1 = flag set, X = flag is unknown,

ag is affected according to the result of the operation.




JUMP GROUP

CONDITION
Gowo, [ cann | Ehvay | om0 | 20N |Ben [ Goo | W | Poe | 856
3 D2 [CA |2 [EA [EZ [ TR | 72
JUMP P BE0- o b fn fa fa dn fn fa o fa
- n n n n n n, n n n
g 18. |38 [30 [28 | 20
JUMP IR RELATIVE [pc-e| 18, [ 38, | 30128 120,
JuMP P! ™ | €8
41 REG. 00
JUMP P Woir. | 00| B8
. 0
JUMP P a | 9
DECREMENT B,
JUMP IF NON | RELATIVE |PC - e 10
ZER0 DINZ' e 2

18




JUMP GROUP

Symbolic Flags Op-Code No.of | No.of M|No.of T
Mnemonic | Operation s|z [H [PV N ] C [76 543 210] Hex | Bytes | Cycles | States | Comments
JPnn PC - nn e e[ Xx|eo | Xx|[o e |e|1100001 3|3 3 10
~ 0 -
- n - cc Condition
JPce, nn If conditionce | ® | ® | X e | X |e® [e | e |11 cc 010] 3 3 10 000 | NZ non zero
is true PC =~ nn,| - n - 001 |Z zero
otherwise - n - 010 | NC non carry
continue 011 |C carry
100 | PO parity odd
101 | PE parity even
110 [P sign positive
JRe PC~PC+e ®|® | X|® | X|® e e 00011000 18 |2 3 12 111 | M sign negative
-2 -
JRCe Ifc=0, e |® | X|® | X|® [e e 00111000 38 |2 2 7 If condition not met
continue -e2 -
Ifc=1, 2 3 12 If condition is met
PC ~ PC+e
JRNC, e ifc=1, ®|® | X|® | X|® [e e 00110000 30 |2 2 7 If condition not met
continue - e2 -
IfC=0, 2 3 12 If condition is met
PC = PCte
JRZe 1fz=0 ® (e | X|® [X|® |e e [00101 000 28 |2 2 7 If condition not met
continue -2 -
1fz=1, 2 3 12 If condition is met
PC ~ PC+e
JRNZ e Ifz=1, ® e | X|® [X|® [e e [00100000 20 |2 2 7 If condition not met
continue -e2 -
1fZ=0, 2 3 12 If condition is met
PC ~ PCte
JP(HL) PC ~ HL e |® | X|® | X|® [e e 171101001 E9 |1 1 4
JP(IX) PC = 1X e |e [ X|® | X|® (e e 11011101 DD |2 2 8
11101 001f E9
JPAIY) PC~1Y e e | X|® | X|® |® e 171111101 FD |2 2 8
11101 001| E9
DINZ, e B~ B1 e |® | X|® | X|® |e | |00010000 10 |2 2 8 1f8=0
1fB=0, - e2 -
continue
I1fB#0, 2 3 13 1fB#0
PC - PC+e

Notes: e represents the extension in the relative addressing mode.
eis a signed two's complement number in the range <126, 129>

e-2in the op-code provides an effective address of pte as PCis
incremented by 2 prior to the addition of e.

Flag Notation:

= flag is affected according to the result of the operation.
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Nn.ofMNo.ofT

CALL AND RETURN GROUP

CONDITION
UN- - | now NON [PARITY|PARITY| SIGN | SIGN | REG.
COND. [CARRY [CARRY | ZERO |ZERO | EVEN | 0DD | NEG. | POS. | B#0
" — (7 T B Y T T e Y
CALL’ n n n n n n n n n n
EXT.
n n n n n n n n n
RETURN REGISTER | (sP)
T won ey | @ | 08 [ oo | 8 | e 0 | F | R
RETURN FROM |REGISTER | (SP) | ED
INT‘RETI INDIR.  [(5p+1) | 4D
RETURN FROM |gecisten | (s | E0
NONMASKABLE |,ynip,  |(spet) | 45
INT “RETN' :
NOTE - CERTAIN
FLAGS HAVE MORE
THAN ONE PURPOSE.
REFER TO Z80.CPU
TECHNICAL MANUAL
FOR DETAILS.
RESTART GROUP
R
or
cODE
wooy | © | mSTO’
008y | CF | RST
c
A | om0y | D7 | msTiE
L
L
ey | DF | RST2#’
A
0
o |o0y | E7 | msTaz
R
£
s | ooy | EF | ‘RsTar
N Sk
o0y | F1 | ‘msTay
0038y | FF | ‘RSTs6'
20




CALL AND RETURN GROUP

Symbolic Flags 0p-Code No. of |No.ofM|No.of T
Mnemonic | Operation sz H V] N [ T |76 543 Z10] Hex | Bytes |Cycles |States | Comments
CALLnn (8P-1) = PCy[ ® | o[ X| e[| X|e[e[ef1100101] CO |3 5 7
(8P-2) ~ PC_ ~ o -
PC ~nn - n -
CALLcc, nn |If condition | ® (e | X | & | X| e |e | e[11 cc 100 3 3 10 If cc is false
cc s false -0 -
continue, - n - 3 5 17 If cc is true
otherwise
same as
CALLnn
RET PCL~(SP) |® |®| X |e® | X|® e | e/[1100000 C9 |1 3 10
PCy - (SP+1)
RET cc If condition | ® | ® | X | e | X| e |e |@® 11 cc 000 1 1 5 If cc is false
cc is false
continue, 1 3 1" If cc s true
otherwise cc__| Condition
same as 000 | NZ  non zero
RET 001 |z zero
010 | NC  non carry
RETI Returnfrom | ® | | X | ® | X | e |e |@®|11101101| ED |2 4 14 on|c carry
interrupt 01 001 101 4D 100 | PO parity odd
RETN! Returnfrom | ® | ® | X (e | X | e e | ®|11101101| ED |2 4 14 101 | PE  parity even
non maskable 01 000 101| 45 10| P sign positive
interrupt 111 | M signnegative
RSTp (SP-1) = PCy|® [® | X |® | X|®|® o1 t 111 1 3 n
(sP-2) ~ PC_
PCy - 0
PCL - p
L -
000 | 0OH
001 | 08H
010 | 10H
011 | 18H
100 | 20H
101 | 28H
110 | 30H
11 | 38H

TRETN loads IFF, =~ IFF;

Flag Notation:

® = flag not affected, 0 = flag reset, 1 = flag set, X = flag is unknown,
} = flag is affected according to the result of the operation.

21




Z80 — CPU INTERRUPT STRUCTURE

MASKABLE (INT)
Mode 0
Place instruction onto Data Bus during INTA = MI ¢ TORQ like 8080A
Mode 1
Restart to 38y or 56y ('RST 56')

Mode 2

Used by Z80 Peripherals

Interrupt

Service

Routine Low Order | register 8-bit Vector from

Starting High Order contents Peripheral

Address

Table

NON MASKABLE (NMI}
Restart to 66y or 10219

INTERRUPT ENABLE/DISABLE FLIP-FLOPS

Action IFFy IFFy
CPU Reset 0 0

] [}

El 1

DA I . . IFFy ~ Parity flag
DA R . . IFFy ~ Parity flag
Accept NMI 0 .

RETN IFFy ® IFFy = IFF,
Accept INT ]

RETI .« .

“ " indicates no change

24




PIO PROGRAMMING SUMMARY

REGISTER SELECTION

SELECT LINES
REGISTER SELECTED

o B/A - N
0 0 A Data
0 1 B Data
1 0 A Control
1 1 8 Control

LOAD INTERRUPT VECTOR
07 Do

LV? l Ve ‘ Vs va V3 | v2 l vi | 0 | Control Register
SET OPERATING MODE
L1 S |
L} LM(] l X X 1 1 1 I 1 [ 1 Control Register
“Mode Number M1 MO Mode
0 0 0 Output
1 0 1 Input
2 1 0 Bidirectional
3 1 1 Bit Control
If Mode 3 selected, the next control word to the PIO is
07 00

[1/07 l 1106 ‘ 1105 \ 1104 1 ""JI 110, ‘ 110y L/On Control Register

1/0 = 1 Sets bit to Input
1/0 = 0 Sets bit to Output

SET INTERRUPT CONTROL
07 00
Int AND/ | High/ | Mask
L'Ne Ina o IF«IInM 0 717 1 1 } Control Register

In Mode 3 if Mask follows = 1, the next control word to the P10 is
07 00

(oo [ ] o

MB = 0 Monitor the bit
MB = 1 Mask the bit

MB3 l M8, \ M8y | MBg ’ Control Register

ENABLE / DISABLE INTERRUPTS
07 00

EARIEI EA R R D R

25




WRITE REGISTER 0

SI0 PROGRAMMING SUMMARY (Cont'd.)

WRITE REGISTERS

[07] o6 [D5[Da[D3[D2[D1[DO]
0 0 o

~ssaoco0o0o
~co==0o

1

=00

WRITE REGISTER 2*

o
1
0
1
0
1
o

1

0 NULL CODE

1 RESET Rx CRC CHECKER

0  RESET Tx CRC GENERATOR

1 RESET CRC/SYNCS SENT/SENDING LATCH

REGISTER 0
REGISTER 1
REGISTER 2
REGISTER 3
REGISTER 4
REGISTER 5
REGISTER 6

1 1 1 REGISTER7
NULL CODE

SEND ABORT (SDLC)

RESET EXT. STATUS INTERRUPTS
CHANNEL RESET

RESET RxINT ON FIRST CHARACTER
RESET RxINT PENDING

ERROR RESET

RETURN FROM INT (CH-A-ONLY)

0
0
0
1
1
1

c-oc-o0a

0
1
1
0
0
1

WRITE REGISTER 1

D6 [D5[ D4 D3 [ D2 D1] DI

EXT. INT ENABLE

Tx INT ENABLE

STATUS AFFECTS
VECTOR

0 0  RxINT ENABLE

0 1 Rx INT ON FIRST CHARACTER
ONLY ERROR

1 0 INTONALL Rx CHARACTERS
(PARITY AFFECTS VECTOR)

1 1 INT ON ALL Rx CHARACTERS
(PARITY DOES NOT AFFECT
VECTOR)

WAIT/READY ON R/T
WAIT FN/READY FN
WAIT/READY ENABLE

WRITE REGISTER 3

INTERRUPT
VECTOR

*Can Only Be Written By Channel B

saoo

28

(07106 D51 Da[D3[ D2 D1 D0

Rx ENABLE

SYNC CHARACTER
LOAD INHIBIT
ADDRESS SEARCH
*MODE (SDLC)

Rx CRC ENABLE
ENTER HUNT MODE
AUTO ENABLES

Rx 5 BITS/CHARACTER
Rx 7 BITS/CHARACTER
Rx 6 BITS/CHARACTER
Rx 8 BITS/CHARACTER




-

S10 PROGRAMMING SUMMARY (Cont'd.)

WRITE REGISTER 4 WRITE REGISTER 5
[07] 06 [ o5 ] pa| 03] D2 o1] 0o] p7 [ 6 [ ps [ pa[ 03] p2] 01] D0

‘ T L— PARITY ENABLE ‘ T - Tx CRC ENABLE
PARITY EVEN/ODD RTS

SDLC/CRC 16

Tx ENABLE

SEND BREAK

‘ 0 0  SYNC MODES ENABLE
| J 1 1STOP BIT/CHARACTER
1 0 1% STOP BITS/CHARACTER

1 2 STOP BITS/CHARACTER o 0 Tx5BITS (OR LESS) CHARACTER

[ J E BITS SYNC CHARACTER 0 1 Tx 6 BITS/CHARACTER

0 1 16BIT SYNC CHARACTER 1 0 Tx7BITS/CHARACTER

1 o SDLC MODE (01111110 SYNC FLAG) 1 1 Tx 8 BITS/CHARACTER

1 EXTERNAL SYNC MODE DTR
0 0 XI CLOCK MODE
0 1 X16 CLOCK MODE
1 0 X32 CLOCK MODE
1 1 X64 CLOCK MODE
|

7] 06 [ 05| pa| 03] D2 [ D1 ] DO] 07| 06 | D5 [ D4 [ D3] D2 D1 ?'y_

WRITE REGISTER 6 WRITE REGISTER 7
SYNCBIT B- l
|

L T SYNCBIT 0
| ———SYNCBIT 1 SYNCBIT 9
e ——SYNCBIT 2 SYNCBIT 10
——— SYNCBIT 3 L SsYNCBITT1 "
- — SYNCBIT4[* — ——— SYNCBIT 12
- ~——— SYNC BIT § L - ————————  SYNCBIT 13
- —— SYNCBIT 6 m— ———SYNC BIT 14
— SYNCBIT 7 — _SYNCBIT 16

|
*ALSO SDLC ADDRESS FIELD *FOR SDLC IT MUST BE PROGRAMMED ‘
TO “01111110” FOR FLAG RECOGNITION
STATUS AFFECTS VECTOR (D2) (FROM WRITE REG 1)

If this mode is selected, the vector returned from an interrupt acknowledge cycle will be |
variable according to the following: |

i V3 V2 Vi

B 0 0 0 “Ch B Transmit Buffer Empty |
0 0 1 Ch B External/Status Change

ChB 0 1 0 Ch B Receive Character A 1
0 1 1 Ch B Special Receive Condit
1 0 0 Ch A Transmit Buffer Empty
1 0 1 Ch A External/Status Change

chA 1 1 0

R 1 1 1

If this bit is 0, the fixed vector programmed in the vector register is returned.
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CTC PROGRAMMING SUMMARY

REGISTER SELECTION
SELECT LINES
CSy csp CHANNEL SELECTED PRIORITY
0 0 0 Highest
0 1 1
¥ 0 2
1 1 3 Lowest
READ = DOWN COUNTER WRITE = CONTROL REGISTER
LOAD INTERRUPT VECTOR
S =C$q =0
D7

[o [ lwlwlw [T ] mm

XX is the binary equivalent of interrupting channel number

SET OPERATING MODE
Timer Mode only
07 1[I}
ot | g | o | o | i [T [ g | ] e
Counter/Timer  256/16 +- On/Off

If Load Time Constant = 1 the next control word is the Time Constant:

07 00

(o T [ [ [ [ [ [ ]

CTC Channel interrupts when 014 is decremented to 00H

Time Content Decimal counts to interrupt
01H 1
FFH 255
00H 256
26




S10 PROGRAMMING SUMMARY

CHANNEL SELECTION
c/o B/A FUNCTION
0 0 Channel A Data
0 1 Channel B Data
1 0 Channel A Commands/Status
1 1 Channel B Commands/Status
READ REGISTERS !
READ REGISTER 0 READ REGISTER 2*
[07 o6 [ os [ pa o3 o2]o1] po] [D7|na]os[m[ 03[ 02 D1 Do
T=— Rx CHARACTER AVAILABLE
—— INT PENDING
- - - Tx BUFFER EMPTY
—_beo INTERRUPT
L ~— SYNC/HUNT VECTOR
———cTs
— SENDING CRC/SYNCS
-~ BREAK/ABORT
“Can Only Be Read By Channel B

READ REGISTER 1

07 [ 06 |05 | 0a | 03] 02| D1] DO]

T ALL SENT |
LFIELD BITS  I-FIELD BITS IN |
INPREVIOUS  SECOND PREVIOUS |
BYTE BYTE |
10 0 0 3
o 1 o0 0 {
110 0 5 @ |
o o0 1 0 6 i
10 1 0 7 }
o 1 0 8 1
1 1 1 1 8 {
0o 0 o 2
PARITY ERROR *RESIDUE DATA
Rx OVERRUN ERROR
CRC/FRAMING ERROR
END OF FRAME (SDLC)

27




NOTES
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NOTES
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NOTES
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ASCIl CHARACTER SET (7-BIT CODE)

MsD 0 1 2 3 4 5 6 7

LSD 000 001 010 o1 100 101 110 m
0 0000 NUL DLE SP 0 e P N [
1 0001 SOH oct ! 1 A Q a q
2 0010 §TX bc2 ” 2 B R b r
3 0011 ETX De3 # 3 [4 s 3 s
4 0100 EOT Dc4 $ 4 D T d t
5 0101 ENG | NAK % 5 E u e u
6 010 ACK SYN & 6 F v f v
7 o BEL ETB ‘ 7 G w [] w
8 1000 BS CAN ( 8 H X h x
9 1001 HT EM ) 9 I Y i ¥
A 1010 LF sus * J z i z
B 101 vT ESC + H K [ k

c 1100 FF FS ’ < L \ ]

D 1mn CR GS = - L ] m

E 110 S0 RS . > N t n e
F 1mm S v§ ! ? 0 - o DEL




Field Support Offices

EAST

% 500 Office Center
Fort Washington Ind. Par

k
Fort Washington, Pennsylvania 19034

215/628-9050

%60 Turner Street

laltham, Massachusettes 02164

617/899.9107

#*Exchange Bank Building

111 Nonh Westshore Blvd.

CENTRAL

%701 East Irving Park Blvd.

Suite
Roselle, Illinois 60172
312/529-3993

5100 Edina Ind. Bivd.
Edina, Minnesota 65436
612/835-7303

%228 Byers Road

WEST

*I 7370 Skalrk Circle

Irvma ClMorml 92714
714/549-039

13300 Branchview Lane
Farmers Branch, Texas 76234
214/243-1017

% 2025 Gateway Place

Suite 106 Suite 268

Suite 4 Mumnsburﬂ. Ohlo 45342 San Jose, Cnll'emll 95011

Tampa, Flurldl 33607 513/866-340 408/287-

813/876-1304

8828 North Central Avenue

* 34 West Putnam Sulte 201

2nd Floor Phoenix, Anxnnl 85020

Greenwich, Conn. 06830 602/997-

203/622-0955

*Offices that offer Field Application Engii ing
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representative or distributor. Please call!!
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1215 W. Crosby Rd. + Carroliton, Texas 75006 + 214/242-0444
In Europe, contact: MOSTEK GmbH, Talstrasse 172
D 7024 Filderstadt-1, W. Germany  Tele: (0711) 701096

reliable. ver, no is assumed by Mostek for its use; nor for any infringements of patents or other rlm
of third parties resulting from its use. No ficense is granted under any patents or patent rights of Mostek.
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