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SUMMARY OF FLAG OPERATION

o7 Do
L) !
Instruction 5|z H VIN T
ADD A, 3; ADC A1 IBEREREREREALE ] ] Bbit add o add with ey
SUB 3 SBCA. 1 CPy; NEG Pl % | b x | w[r |t | St subtract, subtract with carry, compare and negate accumstatos
AND 1 INERERERE AR AT BE ] i
R % X0 s t e o] 7| |0 fevetooermiom
INCs Ul fx | wlo | e | abitincrement
OECa P |x [ 4]x| w1 |= | Bbitdecramens
ADD DD, 58 @ e X (X X! ® 0 |} | 16bitadd
ADC HL, 55 Pfv | % [ %)% V(0 |1 | V6biraddwith carry
SBCHL 55 VU X | X W0 | 1Ebin awbiact with earry
ALA; RLCA; RRA; RACA o % |0 X |* [0 || | Rowesccumulator
ALy RLCx RA 3 RACS $la %o x| P |0 |t Rowtesndshiltlocations
SLA3 SHALSAL:
ALO; RRO P[0 | % |0 (x| P[0 |® | Rowedgtbiand rght
OAA |0 {x |8 (x| P e || | Dscimladpust sccumulator
CPL ® % X |0 X |® |1 |® | Complamaent accumulator
SCF o e |x |0 (x| [0 |1 Sacanry
CCF ® (o % [ X |X|® |0 || Complementcary
INr L] P|b (% |0 X | PO |® | nputregistes indieect
INI;IND; DUTI; DUTD XU | % | X% | X[1 |® [1Blockinput and sutput
X |1 | % | X (X %[0 |* 2«08+ 0otherwionZ=1
A% % |0 X |10 e |yBlock imnsfe imtructions
LDIR, LODR X% |x |0 (%00 |= [[Pwe1ilBC# 0, athersu PV = 0
CPI; CPIR, CPO; CPDR X 0| % | %X [ 1[0 | & | Blockmanch instructions
Z=1il A= {HL), otherwise 2= 0
PV = it BE # 0, atheowise PV = 0
LDA I LDAR Vo[t | % [ X |IFF(@ |= | Thecontent of the interrugt enable fiip flop (IFF] iv copad into
the PV flag
BiTh s X0 fx [0 x| %o | e | Theswteol bit b ol location s s copied inte the Z fiag
Tha following sotstion is sed in this table
Opsration

Symbol
c
z
5
L
H
N
|
.
0
1
%
v
P
'

i3
"
ii
R
"
na

Carry/link Hag. C+1 @ the aperation produced » carry from ihe M5B of the operand of reault.

Zer llag 2«1 if the result of the operation i rero.

Sagn Hag. S=1 if tiwe M5B af the result i ane

Patity of overfiow llag. Parity (P} and overflow (V) share the same flag. Logesl operations affect this flag wih the parity of
tha reuslt whils srithmatic operatians sflect this Hag wib the overlow ol the result. 1l PV hobds parity, P/V=1 il the resds of
the operation i even, PV if rewlt is odd. 11 PIV holds averfiow, 1 if thr rasult of the operation peaduced as overflow.
Haf-carry flag. H=1 i the add or subteact operstion produced & carry inta or barrow fram kit 4 of the accumisdator,
AddiSubtrect flag. N=1 if the previous operation wes a ssbiract

Hand N lags are used in conjunction with the decimal adpett instruction (DAA) to properly correct the result into packed
BCO format foflowing addition or sebiraction usiag operands with packed BCD format,

The flag ot affected sceoeding to the ressdt of the apertion.

The flag it unchanged by the operation

Tha Hlag is reset by the aperation.

The flag o 221 by the operation.

The Hag @ “don't care™

PV Hag ath g 16 the overd al the op

IV Hlag alfected sccording 1o the parity resslt of the cpevation

Any ane of the CPU regaters A B, C D EH, L.

Any B-bet Ipcation for sl the addvessing modes allowed Tor the partsculas instruction.

Any 16-bit locatson foe all the addressing modws allowed for that imiruction

Any one of the two indes regaten X o 1Y,

Relresh counter.

it vale in range <0, 255 >

16 it value in range <0, 65535 >




8BIT LOAD GROUP 8BIT LOAD GROUP
‘Lo

Symbalic Flags | OpCede No.of [Wo.of M [Na.of T
Mnemonic | Operation [ 5 [ F H | [PIVI N [ € |76 543 210 | Wex | Bytes | Cyeles | States
SDURCE wr s r=1 sleaflX|o|X|o|e|[elor ¢« 1 1 4 Ly
—_— e (] s leld|e|X|e|ef=ipdr 10 2 H 1 000
IMPLIED AEG INDIRECT | INDEXED E’:' L 0t
e el =ML |e | o) x e |x|e|s |/ 10 1 2 7 o1
1 . {HO ] {8c3]IDEPRIEEIVOLN bl | & We (sdh [e=txed) (o | o x[o|x|a|a|efiionm| oo |3 5 1w |ont
= =il an | ¥ o oro1me 100
A | eo|eo (7F |7 TE | 7E [ g 101
57 L SF 14 LOnAIYedl  [r—li¥edh @ (@ x| ®|X|®|® e/ | fO |3 5 1w
oo | Fo 0o oo
] % |46 Y
AL LD (HL ¢ HU=r |o o/ X |a /X |e|e|s|n 1 2 7
0o | £0 Wikl r [Uxsti—r (o | o x e x[e|8|an oo |3 5 i
c 4E | 4E o
d |d -
oo | Fo WiYsdlr ((edis |® ® x| s | % |8 [® o [ttmm | f0 |2 5 "
REGISTER | O 5 | 5 LI
d_|d | = | -4 -
P | Fo | WO [WU~p (= (& % |s % |®[e|s|oonome | % |2 1 1
E 56 | 5E -0 -
4 _id LO0Xedhn  [(Xedh—n | | o | X [® X |® |®|o 110100 | 00 |4 5 ]
oo | Fo ot | 3%
" 66 | 66 =0
d d - -
0o | Fo Wy [vsdl—n | o | X [® x| @ ® [ | 0| 5 1
L 6E | GE o0 ot | 3
4 |d i
-
DESTINATION HL) LO A, (BE) A={B0) |® | | X |® | x|[e |« |= 00001010 oA |1 2 T
LOAIDE  (A—t0El |» | | X |®|x|s|e | ooonon | m |1 2 1
REG LOA ) (A=inal |» | o | X |[® X |® %/ oammion | 3 |3 4 1
INDIRECT |(BE) S
- =
| LOBCL A [BCI—A |e |# | X | |x e | @ pgoooo0 | 02 |1 2 1
(DE} LO(DEL A [(DEI~A [o |® X |® X |@ 0o mooio | 12 1 ? 1
_— LOGnal, & |tml—p |® | e | X | X |® e @ |pgmoow0 | 32 |3 4 IE]
oD | 0o |00 | 00| 0| 0o | oo [T -p -
1ol m|w|n|n|n|n|n ¥ wf =
d {d 1d 14 1d 'd | 'l LAl A= Pli|xjo|xJFF(o|e it | E0 |2 1 L]
FD | FO | FO | FO | FO | FD x o 0w |57
¥+ R NENE AR RE N K AR AR Pld x o |xper|o|s mwmm | eo |2 2 L]
4 |d |d |¢ [da |d |d n oo | sF
| ol A l=A e e |x e x| oo nwm | e |2 H 9
EXTADOR. | (na) 01 00011 | 47
| LOA, A A=A o o x| x|® e[| | 0 |2 2 1
] - a1 001111 | 4F
4
IMPLIED = Notes: v, v meses sy of the registers A, 8, C, 0, E, H, L
0 IFF the content of the intemept ensble fip-flop (IFF] is copled into tha P/ flag
L}
" Flag Natation:  #= flag not atfected, 0 = flag resat, 1 = Hag sat, X = flag is unkaown,

= flag it affectsd according to the result of the operation.

i
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16.8IT LOAD GROUP 1ERITLOAD GROUP
o Symbolic Fi
‘PUSH’ AND "POP Mnemanic Operation | § | Z H PV NTE T 200] Hex
LDdd, an | dd = nn efelxfalx]e]e] »]00dd0 00 3 3 0 dd  Pair
G o B
-y o DE
LD iXan | 1% =0 slo|x|o|x|o|o|efnomin| oo |4 4 " 0 HL
00100001 2 n s
SOURCE =2z
L1, | 1Y =an el x| |x|o|e|ofmmmor| 0 |4 4 "
M. | EXT. | REG. 00 100 001 | N
REGISTER EXT. |ADDR. | INDIA. | - : -
i o7 B
LOHLGm | H =fanel) | @@ | |o |x|® @ |ofgototon| 2a |3 5|16
L = {anh -p =
- &
AF BC DE HL 5P (3 " nn fnn) (=] LOgd, (nn) | ddp=ian+1) | @ | @ [ X | @ [x o [e | |00 0| ED |4 [} n
| | ~{nn) o dd1 on1
-n =
e
AF = | L%, (an} | IXg=tnntt]) | @ (@ | X |® (X )o@ @/ ngntor| DD |4 € |m
‘ 1%L~ fnn) 00 101 010 | 2A
=i = -
-n =
LOIY, fanl | I¥y=tnntl] | @ (o | X |o (X e o [o/nnnim| 0 |4 6 |m
BC 1YL ~tna) 00 101 010 | 2A
-n -
- -
LOdnal ML | fnestl = | o o | X |® [x o |o o opw0om0| 22 |3 5|16
L] 0E fnal =L =
£ LO(nal, dd | fnov) ~ddyy | @ (o | X | @ [x |® |® | @f0 000000 €0 |4 6§ |m |
e {nn) - dd | 01 &40 01
- A -
DESTINATION 5§ HL e i .
T LOMnal X [ detth =Xy | ® [® | X [® | x (o (o [ O | DO |4 L} w0
B Tl =1 00 100 010 | 22
- n
8 | oo | fo o R
L . o " LOnal 1Y | ionttl =¥y | @ (o | X |@o (X (o |0 (@000 100 FD |4 E |2
B ) ~ 1Yy 00 100 010 | 22
E =t ¥ n - " .
" -
glu :I: o SR HL |50 - HL eflo|x|o|x]e 1om| B 1 |8
1% B LDSRIX | SP =X ol (x| |x|» 1Tim| oo |2 2 |
n L} 001
| n L] WSy 5P~y olo x| |xinfs | W FD |2 7 |
| 0| f0 | o0t | £ g i
5 7 2 FO PUSH 2 (5P~ g | ®|® [X|® X |o s |& 101 1 3 (n [T
i i 3 (58P0} = sy o DE
PUSH 1% 18P2) =X [ ®|® X |w |X|o |0 |6@ wioop |2 4« |15 0 ML
L L! (5P} = 1Ky Wi E5 1 AF
ED oo o PUSH 1Y BP2 =1¥  [o o [X|o |[X|o o |= m| Fo |2 4 15
EXT. ol n n 7 {sP11 =1, 01| ES
ADDR " . . POP &g (5Pl (e |w X |® X |® |8 | & 1 1 1w
n " i qqp = (5P
— ' POP1X IXg=(5Ps1) | ® |® (X |& X [o e om0 | 00 |2 4« |
1% = [5P) 11000 | BN
PUSH REG, 5P oo o POPIY IYy={SP+1) (@ (@ [X |@ | X [® [@ |« |17 110901 FD H 4 "
INSTRUCTIONS | IND. £ E5 ¥ 57 11100 001 | EY
N I Nates: uumn:mmwuu.os.uuo
. &4 it any of the regiater paira AF, BC, OE, HL
NOTE: The Push & Pop Imitrections adjun POP (PAIRKy, (PAIR] | refor to high order and law arder sight bits of the register pair respectivety.
the SP aftmr every execution. INSTRUCTIONS 3 BOL = CAFy=A

Flag Notation: = flag mot sHected, 0 = fag reset, 1 = flag set, X = flag i unknown,
| fiag is atfected according 1o the result of the operatinn.




EXCHANGES
"EX' AND 'EXX’
LD DRI
. AF BC, DE' & HL' x i3
AF [ ]
BC.
DE
MPLIED s 1]
HL
DE
EG. (4] oo Fo
NDIR. ﬂ EJ
BLOCK TRANSFER GROUP BLOCK SEARCH GROUP
SEARCH
LOCATION
REG.
INDIR.
HU)

DESTINATION INDIR.

DOwc HL & DE, Duc BC
LODR" — Load (DEFHLI
Dex HL & DE, Duc BT, Repeatunil BC = 0

~ Load {DE} = [»u

HL  paints to sauree
DE  paints 1o destination
BC s byte counter

o

“CPIR — Inc HL Dec BC
repeat until BC = 0 oo fi

| ing HL, Des BC |

CPO" = Duc HL & BC
CPOR’ - Dec HL& BC

Repest until BC = 0 or find manch

HIL points to location in memary
£0 be compared with sccumalatar
contents

B s byte counter

EXDE HL
EX AF, AF
EXx

EX 1571 ML
EX I5F], 1%
EXASPLIY

LOIR

Lon

LooR

L=

CPIR

EXCHANGE GROUP AND BLOCK TRANSFER AND SEARCH GROUP

Symbolic | Flygs
Opntion [ [Z] [H| [PW[N[C
DE=HL |+ o[ x[e|x][ee]s
AF =AF sle|x|e | X|[o|e @
c-ac e | x|o [X|®|=[e
GE-GE')
L=#L
Ho=ipsll (= |o | % |o |X|=|= @
—isp}
Iy =i5Pet) | = | @ | x o | x| = | |« 1100 m
1% 5P 1100 011
IYH=iSPeal @ | | % |® | x|« [ | & 10101000
1Y (5P 11 100 011
IDEI~(HU |® | » | % | 0| %]} 0| 10100
DE = DE+1 10 100 000
HL = ML+ |
BC ~BGH |
EI-tLl | » |o [ x|o|x|[oflol=[wm
DE = DE+ 10 110 000
HL = HL+
BC ~BC1 |
untd
BC=0
@
(OEI-tHL o | |3 (0 | x| |0 [ 11100100
DE - DE1 10 101 000
HL - HL1 |
BC - BCY | |
WEI4HL |+ | o [ x |0 [x [0 [0 |« 1100
DE - DE1 RN N
ML= HLY |
BC —8C1
Rrpeat it
BC«D
@ ey |
AU || x|y]r ]| o]
HL = HLs | 1o 100 001 |
BC = BC) |
@ [} |
A~ (HL Plafx | bpx g0 |= oo
HL = HL#t 18 110 o
BC = BC1
Aepeat antil
A« (ML o
BC=0
i W
& - (HL IAEREARIEARRE R TRIRT
HL = ML o 101 001 |
BC - BCA
(k4] n
A - [HLI Plofx s (efr o pom
HL =MLY o 1 o0
BC - BCA
Fepeat until
A IHL or
BCe0

ED
B0

ED
Ay

s

o

man

Commenty
Regater bank and
aundiary registe
bank exchange

n

n

1% Losd (HL) intg.
[DE), incrament the

pointers and

decrament the byte
comnter (BCH

Hl HEC+ O

16 Hec=0

16

n WEC+ 0

W WEC =0

il

n WBL# Dand A#IHL

16 WBC=Dor A= IHL

6

n WBC Y Ound A¥IHLY

18 HEC=0or A=IHL

Notes: [ PV flag is Of the revalt of BC 1 * 0. otherwese PIV = 1
) 2ty 10 A = THL, ofterwine 2= 0
Flag Notanon: @ = Plag not alfectad, O = lag reser, 1 = liag sat, X+ Fag is unknown,

1+ Hag & altected accarding fo the result af the operation.
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8-BIT ARITHMETIC AND LOGIC

REGISTER ADDRESSING

REG.
INDIA.

INDEXED

“aD0°
ADD w CARRY
“ADC

SUBTRACT
“sug’
SUB w CARRY
k1

“aND
“ROR
OR"

COMPARE

INCREMENT
'INC

DECREMENT
DEC

ST

(HL

8-BIT ARITHMETIC AND LOGICAL GROUP

Symbelic Flgs 0pCode No.of [No.ofMNo.st T

Mremonic Opeation | § [ 2 H N|E Fil Byt Statei | Commants

ADD A ¢ A= Btr pla[xfa{x|{v]o]y r0@0 1 1 [ v Teg.

ADD A n Asaen |10 x| x|V e | |npmIng 2 B 1 000 ]

-8 - on c
o0 ]
ADDA(HU A= AsHU | § | 1| X |0 X |V 0|1 |10@iEne 1R 1 on E
ADD A, (1x+d) | A=Relledl | 1| 1| x| 4 x| v o | b inaen| oo (3 s 1w (e H
10 6007110 0 L
- - m A
ADD A (1ved) | A-Aslivsdl | 4| 4| X4 % [v 0| [nmam| Fo (3 s 1
10 900 11
- 4 =

ADC A5 A-hwsCY (4|4 (X4 x|V 0|t| @0 visanyolrn,

SUBs A-hos Ll x) i xlv| || §EM (KL, e,

SBLAL A=Aes-CY | D 0| x|t fvw]1]|t (1ot} a1 shown for

AND s At la|x|vix(r|ofo| Mm@ \ADD instruction.

ORy A=A tls|xfojxfp|o|o| (MM The indicated bits

XORs A-Ass 1lt|x|ofx|p|o|e replace 1w R in

£y L tlt|x{dpxf{v|r|1] mM the ADD st above.

INCe rerst Pla x|t x|v|o|= o0« o 4

INC(HL) (HU={HEY [ 8 x| ¢ % |{v |0 |= |oono 1 1"

INCHIKed) | (1) = Pl x|ofx|v|o|=non| ooja & n

(1xehel 00 110
- =
INC{IYsd) [ (17ed] - Plafx|g|x|(v|o|s mmain| r (3 2
11¥sal41 00 110
-4 -

DECs 1eul Plafxfafx|v|r]= [sisany ot v, (HL),
(13, (1¥d) as
ishowe far INC.
DEC same format
land states as INC.
Reptace [TH] with
[iilin OF Code.

Notes:  The V symbiol in the IV flag column indicates that the P/V flag containg the svarliow of the result of the
optrution. Similatly the P symbol indicates parity, V = 1 means overfiow, V * 0 means net averliow, P = 1
magns parity of the result & eves, P = 0 means parity of the result is add.

Flag Motation:  ® = flag not affected, 0= flag reser, 1 = flag sut. X = Hag is usknown.
1= fhag it atfected according 1o the nesult of the operation.




GENERAL PURPOSE AF OPERATIONS

Decimal Adjent Acs, ‘DAA" o
Comglement Acc, ‘CPL" 2
Negaty Ao, ‘NEG" ]
{F&] 1] lnl_
Camplement Carry Flag, ‘CCF* *
Set Carry Fisg, 'SCF'

MISCELLANEOUS CPU CONTROL
‘NOP q
“HALT' k]

DISABLE INT *[Di)"

Lk

ENABLE INT B | BB
SET INT MODE 0 ED
S L cO
SET INT MGDE 1 €0
ks 5

[SET INT MODE 2 E0

10

EOB0A MODE

RESTART TO LOCATION 0038y

INDIRECT CALL USING REGISTER
| AND B BITS FROM INTERRUPTING
DEVICE AS A POINTER

cPL

NEG
CCF

SCF
NOP
HALT
0w
Bl w
o

(LR]

[F

GENERAL PURPOSE ARITHMETIC AND CPU CONTROL GROUPS

Symboke Flyg Op-Code No. ol [NoolM Mool T

Operation 5|2 H W C [76 543 210] Wex | Byt | Cyches | States

Comvertiace. | | | | | X| § | % -l,m"mm T |1 1 1

cantent into

packed BCD

Tollawang add

of sublract

with packed [

BECD operands)

A-K ele x| x| 1| oo m| ¥ |1 1 4 Complement
scumlator
(0ne's comphemant]

A=<Ter |30 x|} x|\r 1010 ED ? 7 L] Negain wee, ltwn's

000 100 44 complement]

cy-T¥ ol | x(X X e (@) pantur IF (1 1 4 Complemant carry
g

cY-1 e xo x|efofronam @ | 1 ‘4 Sat carry flag

Nooperation | ® & | | | X | |e o 00000000 00 |1 1 '

CPUhstted | @ |® | X & | X | @& | ®» & §I00010 76 1 1 4

IFF =0 (o /s  x|s | X|e|slemuoon| A |1 1 4

IFF <1 o o x|e x|o|e/emmon rm |1 1 4

Setiatertugt |+ (| k(e | x| e e e im0 B0 |2 H ] |

mode 0

Setimterrupt |[® 8 X (@ | X | e [e | 2 ) 8

mode 1

Setinterrupt (® (= | X |® | X | e | @ | e 1) 900 101 ED |2 2 L}

mote 2 | | o1 o 10| sE I

Mates:  |FF ndicates tha intarrupt anable Hig-flop.
CY indicates the carry Hip Nop.
Flag Notation:  ® + Hag nat affectsd, 0 = flag reset, 1 = fiag sat, X = flag it unknown,

| = Mag s abfected according 1o the result of the operarion

# = Interrupts sre not sampled o1 the end of El or DI

"



DESTINATION

16-BIT ARITHMETIC

SOURCE
Bt | DE | WL | s i3 i
WL | o8 | 6 | »
ifin® oo | oo o0 | Do
pan I ] " E1] £l
S 0 | F0 Fo 0]
] 19 kL] ]
ADD WITH CARRY AND w | E0 | E0 | E0 | 0
SET FLAGS  'ADCY w | sa | 6 8
SUB WITH CARRY AND w | B | E0 | e0 | eo
SET FLAGS  ‘SEC a2 52 &2 n
, > oo | Fo
INCREMENT INC L] 13 n n 2 n
. oo | fD
T '
DECREMEN DEC' L3 18 mn E ] % 2

12

Magmol
ADD WL =

ADCHL =

SECHLu

ADD IX, pp

ADD 1Y, 1r

INCw
INC 1%

INCIY

DECw:
DEC 1

DECIY

16BIT ARITHMETIC GROUP

Motes: 53t any of the register pairs BC, DE, HL 5P
B s any of Se register pairs BE, DE, 1X, 5P
ot in any of the register pairs BC, OE, 1Y, 5P,

Flag Notatson:  ® = flag mot attected, O = flag retes, 1 = flag set, X = flag i unknomn.

Symbolic Flags Op-Code
Operstion [ [ 2 W[ PN]N]C Hex
Wi-Him (& [ X[ X[x e [0 (00 001
HU<HLaseCY| L | )| X | X% [V 0|t |n1mim| e
o w1 0
HL=HLsCY | 1 3% | x|x v 1| [nmm| e
| o w0 010
X eixepp (e & |x X{X{®|0f}moninl oo
| 00 ppt 001
IW=1¥er (o e /x | x|%x|®|0|f|1tmm| Fo
00 el 001
" -me) s e x X|®|e|eo0s0 on
IX=1x+1 o |o | x|@e|x (e «|e/i1omnm01| o0
o0 100 01| 23
I=iyer  le e x| e X [e|e|ein01 FO
00100 01| 2
| s e lx e » s |eliom on
16 - 1X-1 = e X e X e e 100101 0O
| 00108 M1 | 28
¥ -1y-1 e (x| |xfofe|e Jn ot Fo
00 101 011 | 78

1 = Hag is aifected sccording to the reslt of the speration.
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ROTATE AND SHIFT GROUP
ROTATES AND SHIFTS

Symbotic 0p-Cot
Source and Destination
Mnemonic Operation slz| [w| |v|w|cfesaaamn
Ale e o e | H L |mHubxdbye A ALCA Il_"}-l@| slelx|ofx]e|0jtpono0In) oF 1 1 4
oo | fD ALA Cerear=nd ||« |x|o|x|elo|tpoomom|nf |1 |4
ol €8] c8 | ca|ce|ce | ca|ca|calcs|ca I A
R R #
Y0 oo | o 02|03 [oafos |0s|d |4 LeATEE
. L1 I 1 1 .| o8 RACA L=ulen oo |x|o|x|e|o|tjoooormn|oFft |1 |4
oo | FD y 7
¢8| co|ca|co|celce|cefcales|ca i
ARC ARCAT OF
OF |08 [ 09 | DA| OB | OC | 00 | OE [d |d RRA ==X olo|x|o|x|=|0[d ooy F 1 1 |4
DE | OE | A
oo | FD
e | €8 | ca|ca|ce|ca|ca|calcaem|ca| |l x|olxlp|oftfnomon|esfz |2 |
A e a2 3| |s|ela |4 ALAEE ; RLer e e
18 | 18 :
RLC (MU tlalx|ofx|e|afsfonon|cefz s |5
o] [ 00 [609) 110
we |w(ala|aalalalalaE ] i
or 16 |5 1 RLE ) [ & iz lalxle|olimonm|onjs (& |m
ROTATE R IR0 Yo} 11 001 011 | C8
R
| ca|ca|ca|ca|ca|cefcefcace |ca
SHIET  SLA 3 10 (o1 |22 |23 |20 |25 | | |
| _ % _| 2% | ALC (1Y) tlelxlofx{ejojsjpmm|rjs [ |2
ol ] 11 001 011 | €B
lenac| €8 | 8 | ca| o co| cafca|cafca |ca s
w|2w ||| m|c|0|2(d o o0 618 110
;‘ﬂ___:ju_ RLs Ce—p—aH ol lolx|elolt| B@
(U 1) 1581
Lo | ©8 | €8 | ca | ca | ce| ca|ce|cefce | oo Uil
3 |38 |39 [an|38|3c|0|3|a | RS =l il lolxlelolt
3E | 3E ) s =0, (HLL ], (1Y)
; 0
RLe o ARs tlalxlelxefofs| Em
S AHLL (e (174
. €0
fio & SLA E¥—fi=—al=0 |4/ t|x|0|x|P |0}
¢ VEnHLLTTKr (1)
= Fotate SRAL 1y x|o|x|pfo]t
[CV] ! —{b7 —bg]
Laft Circular 3 =rHUL X (1Y)
=
Rl et Sl 0f==0)-f¥] tlelx[olx|ela|t]| mo
Rotate & SEIHU ) (1Y)
Lt
e[ —= 1 foun ALO n@lmﬂlx olxlelolemmm|empz |5 e
oY) Pight RN
shitt
[E =10 {an sritnmetic
shitt
A RO aE@lnu!txu:rnonmm 2 |5 |18
o] mm"m* 01 100 111 | &7
= b

HU Ratate Digit ) .
Ledt Flag Motation:  ® = Hag not aifected, 0= Nag reset. 1 = flag mt, X = flag s unknown,
fnt 1 = flag is wtfected sccording to the result of the aperatian.
e Y
Right
ACC

14 15

Rotat laft corcutee

sccumailator

Hotate left
sccumilator

Rotate right circufar
sccumulator

Rotate right
aczumidstor

Aatate left circular
fogitter ¢
0

000

oo

oo

o1

0o

1

m

>rzmonag

format and

states are as shown for
ALC Ta form new

Op 98]
of ALC's with shawn
code

ot digit left and
right between the
aecumulater

and location [HLI.
The cantent of the
uppar half of the
sccumislator i

unatfected



BIT MANIPULATION GROUP

REGISTER ADDRESSING :-H:I‘:l INDEXED
sr | A 8 [ o 3 H L X} | (¥ed)
o | @ [ [e8 [ [0 [co |co cs | &
a7 40 41 42 a1 4 a5 i :g
. €8 | ce (ce [c8 |c8 | cB | ce o6 o8
4F 48 aa an 48 4C an 9 “
| @ | ® e [ e [ | e | ca
| s | s B2 |8 | ® |8 Y %
] 6 | ce |c@ [c8 |[c8 |ca | ca o |
sF 58 59 5A 5B 5C 50 H 2
TEST - . 58|
BT e |ce [c8 [ca [c8 |ce | ca £ :’f
4 Gl 6| 6 62 | & 54 (] . -~
g | @ | [ [ oo [ |8 |8 L 5'?
6 |8 | e |ea | e |6 | & Al I
= 8 |8 [cB |[c8 |[ce |c8 | co o =i -B
” 0 n T n " 7 “H ‘i!
s 8 [ cB [ce |ce |8 |cB | co 13 <
F 8 7 A 78 L] n H e
e [ce |[c8 |c@ |ce | ce | co % |
" lw (m w2 | m s s [
1 =] e ce ca ce 4] ce cn co
oF L] 8 i L] BC 80 H ‘!!
o | [ Jca [ce [ [ |co & oo
a7 B an a1 o 9 5 “s% LB
3 e |ce |ce |ca |c8 |c8 | ce ] Ef
RESET 9 |98 | e |9ea |88 |sc |
BT A 8 |8 [ca [ c8 |[c8 |co | ca E.E’ c&.
RES' A7 A At A2 A3 Ad AR “ ‘Ii
5 [4:] =] ce ce ce ca cs ca -;l
o
AF | A | a0 | an | AB | Ac | ap %
' ] e | c8 [ e | o8 | ce [ % .';.é
81 | 80 | B B2 |8 | B 85 B | o ’!i
. e | c8 o8 e |ce | c8 B ] & o
BF |8 | B |BA |es |8c | 8O BE | 3. %
0 ] ] e | ce | e 8 e ch
g |w |o | |a |« |5 H g8
; o8 g | o8 | ca 8 s | c8 % 3
H
| CF |ca e |ca |8 [cc | co i 3
3 o =1 8 ] ce 8 ] op 4]
07 oo | o b2 |03 | o4 | D5 1 ;3
N ce ] [+ ] =] ] i 28 %
SET oF os 09 oA [ oc oo $ 2
BIT : o
Rer F 8 (c8 [ce |[c8 |c8 |cB | ce s | g8 i3
B | B &2 B | s | B |3, -
A HEHE °° %
EA 1]
i (] =] "] ] =] [+ ] (] -~ H
FI | R 2 |3 | A 5 | H
; | @ | [ [ [ [ |8 | o8 §!"— :’ _&
FE |8 | m FA | F8 | fc | FD PE |9 =
16

Mnameonic |

BiT b
BITh, [HUI

BIT b, (1)

BITh, (1¥sdly

SETh, ¢

SETh, (HL

SET b, (ix+d)

SET b, (1¥+d)

RESB. 3

BIT SET, RESET AND TEST GROUP

Symbalic 5 Op-Code
Operation | 5 W] [PV N
FISS x X[ T[®[% o (11 oo
oob
Z-THlly | X X v x|x o]« 11om
0 b
Z - (ixedly | x Xl fx|{x|ofe|non
1 o0t
- d
LY
Z - (T¥vdly | X X0 xfx|o|efnm
1001
- d
on b
U . X[e|x{e|eelnonom celz |2 8
e r
[CTVN x[e|x|e|e afnonon ez | 15
e 1o
lixsgly =1 | » %o x| e e wjiionm| 008 g 3
100 0| c
PN
il b 1o
¥edly =1 | ® X|® | X|[® e |altp100101| FD |4 % 1
1001 01| €8
g
il 6 10
-0 . X o | X|e = -P
%1, (ML,
(14d),
(1)

Mater:  The notation sy indscates bit b (0 to 7) or location &

Flag Notation: ® = Fag ot affected, 0= flag reset, § = Flag set. X = flag is unkrwe,

| = Mag in attected accordieg 1o the result of the aperstion.

17

Ta torm new Oy
Code replace (11
ol SET b, s wath
[T0). Flags and time
st for SET

instruction



JUMP GROUP

CONDITION

g IMMED,
up e |
Jump R | RELanive 2.
Jume e ML) | BB
. REG, o0
UM 3 o | o | g5
ump | TS
i
GECREWENT B, -
JUMP IF NON | RELATIVE [PC -0 4
2ERD “DINT' :

JUMP GROUP

Symbabic Flags
Moemosic | Operstion [ § H| [PNIWTE
o PC-nn . I ERE
W, an M conditionce | ® N|e|X|® (oo
i true PC = pn,
oiberwise
contisue
JRe PC=PC+n . X e  X|le [ e 0001 000
g —
JRCH ne=o, . X|e | X|® | = e (00111 DOO
continun -l -
He=1,
PC - PO
JRNC. = ne=1, . X|= | X|® = = 00110 000
continua - 82 =
e=o
FC - PCée
JRZe HZ=0 . X e X |® | = (D0101 DOO
continus - 82 =
=1,
PC = PCte
JANZe (2=, . Xle | Xie = = 00100
continug - wl 'ﬁ
W=
PC = PCie
IP (HU FC - HL . Xio | X|= |= = (11101 001
P PC - 1X . X|o | X |® [= )= 70000 101
M1 oot
i) PC - 1Y . X o | X|= |= & (11900000
110 e
DUNZ, » B - B1 . X|® | X|= (= = [D00I0 OO0
HB=0 =ed =
continue
wesn
PC = PCéa
Notes:

® fepresenls the extention in the relative sddreming mode.
# 8 0 wgmed twa's comphement number in the range <126, 129>
2 in the op-code provides an sffective addesss of pcrs m PC i

Incremented by 2 pror to the addition of &

19

n

FO

Flag Notation:  ® = flag ot afiected, 0= flag resat, 1 = fag e, X = fag it unknown,
1 = flag is atfected according to the resslt of the epenation.

01 |C carry

100 | PE pasity even
10 |P sign peaitive
110 | M sign negative
11 cosditian nat met

I eomdition (s met

I condition nat mat

M condition is met

M condition not mat

W condition is met

H condition not mat

It candition is mat

HE=0

nedo



CALL AND RETURN GROUP

CONDITION
un- NON NON (PARITY |PARITY | SIGN | SIGN REG.
COND. |CARRY |CARRY | ZERD | ZERO | EVEN | DDO | NEG. | POS. | Bf0
Oc. | 0% |t [ | Ec | B | o | R
CALL ‘;{:En n LY I n " n L
n . .8 n " n n L
RETURN REGISTER | (57} ; il Tl : ;
RET woi. ey | 2 8 |0 | |0 | P8 | A0
RETURN FROM | REGISTER | (5P | €D
INTRETI" INDIR. |(sPe1] | 4D
RETURN FROM o cisen | se) | o
NONMASKABLE |iyoun,  [iseen) | 45
INTRETN' ;
NOTE — CERTAIN
FLAGS HAVE MORE
THAN ONE PURPOSE.
REFER TO Z80.CPU
TECHNICAL MANUAL
FOR DETAILS.
RESTART GROUP
or
coDE
ooy | o2 | Rste
D008y ‘RSTE
5 o
a | omey | 07 | msTOE
L
L i
ooiey | OF | ‘RsT2#
% i
o
o | ooz B | asTar
"
E
s | ooy RETAT
5
00y | F1 | ‘RsTae
0038y, FF | ‘AsTss

CALL AND RETURN GROUP

Symbalic Flags 0pCade Mo af |No.atM{Naao! T/
Mnemsnic | Operation 'S [ 2 H FVINTE 78 Bytes |Cyeles |States | Commests
CALUnn [[SPN = PCy|® (@[ X[ ® [ K[ ® |® [« |11 00 101] co |3 5 |17

1SP21 = POy - -

PC = nn -n =
CALLce an |1 co o ol x|o|x|o]e|a|n e 100 3 1 |10 | Meahie

e it fala - n =

continue, -n = 3 § 17 LTI

ame s

CALLan
RET POy~ (5P [ |» | X |® | %|® | | «|1n001000 €3 |0 1w I

Py = [5P+1)

RET cx Weondition (@ | & | X (e | X o | @ | & 1) ¢cc DOD 1 1 5 11 ee in false

e i fale

continug, 1 i n I et i true

athprwine ec__| Condition

tama at 00| NZ nomam

RET 0wz e

010 | NG nos carry
RETI Returndrom |® (@ | X | ® | X |® | & |« 7171100 07| ED |2 4 " o c arry
nterrupt 01 001 101 40 100 | PO pasity ndd
RETN'  |Returnfrom | @ |® | X |® | X @ |@ o{’n 101 10 EO0 |2 L) 100 | PE parity sven
| mon maskable 01 000 101 45 N0 | P sign positive
linteerugt | TIM g nagative
RSTp (SP1) =Py e [ o | x| e x| e e [0 om 1 i n

[8P2] ~ FCy.

Py - 0

PG - p

| | Ll
| 000 | 00K

a0t | 08K

a0 | 10K

o | 18K

100 | 204

101 | 264

110 | 304

M | 3K

TRETN laads IFFy = IFF)

Flag Notation: ® = flag not affected, 0 = flag reset, 1 = flag sat, X = flag is wnkmown,
| = flag is atfected according 1o tha result of the operation.

21



INPUT GROUP

PORT ADDRESS
R - bB ED
E A n b ]
s €0 |
8 b
i 0
o i
i o ED
IHPUT TN g o
£ €0
s |°f 58 ¢
INPUT s 0
DESTINATION \ 50
I 0
6 &
N INPUT & E0
H
NI~ INP, Tne AL, €0
Dec 8, REPEAT IEBROIREG. | 2 || sLock impuT
O~ INPUTE | INDIR. €0 |[ COMMANDS
e H an
“INDRINPUT, Dec KL €0
Dec B, REPEAT IF BAY BA
QOUTPUT GROUP
SOUACE
REGISTER g '
ale e |ole | n|t |m
wmen. | n
i WEG | . | €0 | | | | B0 [E0 | € |
ND. m o |49 |8 | 8w e |
DT - DUTPUT S | g &0
ing HL Dec b IND. A J
"OTIF - OUTPUT. Inc L. |REG. | o &0
8, REPEAT IF B IND. - 83| | siock
“OUTD' - DUTPUT REG | o e | [ outeuT
HL Dac B wo | AB_| | commanps
OTOR-OUTRUT, Dec WL [REG. | | €
Dec B, REPEAT IF B 0|1 L]
PoRT
DESTINATION
ADDRESS

INPUT AND OUTPUT GROUP

We=o

1
{1} R4 ]
4

Symbalic Flags | Op-Code
Mnemons [ ES H AL RE-RED 218 Hex
IN A, inl A = lnl oo [x e [x| ]| [ ivonoi| o8
- m -
Nk ICI v =00 ple(x |y [x]Pjo = {0001 ED
=110 anly o o« 000
the Flags will
be ffected X
m
1L [LTURE (=] M|p x| x|x| x| 0|e (17100 100 ED
B=-8-) 10100 000 A2
HL = HL#+1
INIR IHL! = et Xlv (% [ %{X]| X]1v]=}102 01| ED
B-8-1 10 10 00| B2
HL = HL+1
Ragaat untit
B=0
@
N0 IHU = 10 X[ 4% | X{x| ®%[v]|= (0w ED
B=-0-1 | 010 00 A
HL = HL 1
INDR IHU = [C1 X1 (x| % [X| X|1|e 10101 100 ED
8-8.1 10 191 010, BA
HL = HL-1
Aupeat until |
Be0
OUTinl, A | tnk=A o (o X |® (X |® =] 10000001 D3
- =
ouT e, | ICh -1 o (e X |® X |®|® e }190000 EO
o o¢ oo
@
ouTi 10 = (ML X g% | % (x| x|« 10000100 ED
B -8 10100 081 A3
HL = HL+}
omR 10 = (HL X1 (% | X [x| X[1]|= 10100100 EO
LES T} w8
HL= HL#1 |
Fiepeat until
B=0
o
ouTe il = WU Xl p (X [ X (x| x|[1]|= (1010000 EO
a-81 10101 011 AR
HL = HL-1
oToR ich = ML R0 [x (%] x| 0 |= (0110000 ED
B-8:1 10111 01| BE
HL = HL-1
Repeat until
8=0
Mater: (10 1 the result of B- 1is rero the Z flag is set. otherwste it o reset.

Flag Nomtion:  ® = flag not affected, 0 = fag reset, 1 = Fagsar, X = flag i unknown,
| = Nag ot aftected sccording to the rewst of the operation.

ninAg = Ay

Act to Ag ~ Aqg
Cofg ™ Ay
BioAg~ Ay

Cra Ay =~ Ay
Bio Ag ~ Ayg

Cio Ay~ Ay
BoAg =~ Ayg

CuoAg =~ Ay
BiaAg ~ Ay
CiaAg~ Ay
BtoAg = Ayg

nio Ag = Ay
Acc tn Ag = Ay
Cuw kg™ Ay
B Ag =~ Ajg
Cis &g =~ &y
8o Ay~ Arg

Cia Ay~ Ay
BioAg = Ayg

CroAg =~ Ay
B g™ Mg

Cedg™~ 4
Bre g™~ Ayg



280 — CPU INTERRUPT STRUCTURE

MASKABLE (INT)
Mode

Placa instruction anto Data Bus during TNTA = Wi » TORD like 80804

Festart to 38y or 56y 'AST 567
Masde 2

Used by Z80 Pespheraly

nterrupt
Service
Aouting Low Order B | reguter mwr from
Swrting High Drde contents Paripheral
Addren
Table J—_

NON MASKABLE (NMI}

Restast 1o BBy o 1021

INTERAUFT ENABLE/DISABLE FLIP-FLOPS

Action IFFy IFFy
CPU Reast 0 ]

o 0 0

El 1 1

Lo A | . . IFFy = Parity tag
WAR . . IFFy = Parity llag
Accept NMT [

RETN 1KFy » IFFy = IFFy
Accept INT o L}

RETI L )

“®" indicates no thange

PIO PROGRAMMING SUMMARY

REGISTER SELECTION
SELECT LINES
REGISTER SELECTED
oo BiA o
o L] A D
L] 1 8 Data
1 [] A Control
1 1 8 Cantrol
LOAD INTERRUPT VECTOR
07 o0
v VE l Ve l i J v | V2 ’ vl l o ‘ Cantrol Aepates
SET OPERATING MODE

CLL L T e

L (LI ] Dutput

1 [ | Ingut

2 1 [} Bdirectional
k] 1 1 Bat Conral

If Mode 3 selected, the next contral word to the PIO is

oy
|.-|m; ‘ 110G ] 10 [ oy | 10y \ 10z llfu| ] Cantrol Repates
T 0= Senbitto legut -
10 = 0 Sets bit 10 Durput
SETINTERRUPT CONTROL
o7 o 0o
i | ANDS | Hght | Mk |
|VE_N' oR Low | Followa L] | II ! | 1 | Control Aegater
ety
In Mode 3 if Mask follows = 1, the next control word to the PIO is
o o0
may ! Mg | Mg | ™ l wey | ey | ey | ey | Comsi Regater
MB = [ Monster the bit
ME = 1 Mask the bit

ENABLE / DISABLE INTERRUPTS
o8

L] e




CTC PROGRAMMING SUMMARY

REGISTER SELECTION
SELECT LINES
(=91 =1 CHANNEL SELECTED PRIDRITY
L] 0 0 Highen
L] 1 I
¥ o H
1 1 3 Lowest
READ = DOWN COUNTER WRITE = CONTROL REGISTER
LOAD INTERRUFT VECTOR
Cg=Coy =0
or oo
(o [l wlwlwlaTe]o] &=
XX i the binary eguivelent of interruptieg channel number
SET OPERATING MODE
Times Meode anly
or oo
@l'lumIMp|9m|rm IL;‘_‘E: e | ! m‘:
ikuml-l-mmu ?bll'li - ﬂn!ﬂll
It Load Time Constant = | the next contral woed is the Time Constant;
o7 oo
|1c7|n;5 1glrulrultqlrnl‘rq|
CTC Channel interrupts when 01y is 10 00
Time Content Decimal counts to interrupt
014 1
F:‘H 25;
00N 256
26

FEAD REGISTER O

510 PROGRAMMING SUMMARY

CHANNEL SELECTION
[ cm [y FUNCTION
] Ll Chanasl & Dats
o 1 Chanewl B Dats
1 o Chanesl & Comenands/Stata
1 1 Chanes! B Commaeds/Statin,

READ REGISTERS

——— INT PENDING
— Ta BUFFER EMPTY

— oo
— SYNCIHUNT
—CT5

—— SENDING CRC/SYNCS
————— BREAK/ABORT

READ REGISTER 1

A

Ax OVERRUN EARDR
CAC/FRAMING ERROR
END OF FRAME (SDLCI

27

~ Hx CHARACTER AVAILABLE

READ REGISTER 2*

*Can Only fie Read By Channel B

LL SENT

IFIELD BITS  FIELD BITS N
INPREVIOUS SECOND PREVIOUS

BYTE BYTE
L]

w=ooooo
L R

B
*RESIDUE DATA

INTERRUPT
VECTOR



SI0 PROGRAMMING SUMMARY (Cont'd.)
S10 PROGRAMMING SUMMARY (Cont'd.)

WRITE REGISTER 4 WRITE REGISTER 5
[07] 0605 pa| 03] b2 |°‘[-Dﬂ_] o7 | o nsjoa[w 02| o1
l l T PARITY ENABLE T Tx CAC ENABLE
. L PARITY EVEN/ODD RTS
| 0 0 SYNCMODES ENABLE l ————— SDLC/CAC 16
WRITE REGISTERS 0 1 15TOPBIT/CHARACTER Tx ENABLE
} 10 1%STOPBITS/CHARACTER SEND BREAK
11 25TOPBITS/ICHARACTER 0 0 TxS5BITS (OR LESS} CHARACTER
0 0 BBITSSYNC CHARACTER 0 1 TuGBITS/ICHARACTER
o 1 16 BIT SYNC CHARACTER 1 0 Tx7BITS/CHARACTER
10 SDLC MODE (01111110 SYNC FLAG) 11 Tx8BITS/CHARACTER
WRITE REGISTER 0 WRITE REGISTER 1 1 1 EXTERMAL SYNC MODE OTR
0 0 X1CLOCK MODE
neastens oo mremae | 0 ] XiscLockmooe
REGISTER 1 Tx INT ENABLE
REGISTER 2 statusafrects | ' 1 X84 CLOCKMODE
REGISTER 3 VECTOR
REGISTER 4 Rx INT ENABLE
REGISTER & x INT ON FIRST CHARACTER
REGISTER 6 ONLY ERROR
REGISTER 7 INT ON ALL Ax CHARACTERS
0 0 0 NULLCODE (PARITY AFFECTS VECTOR]
9 0 1 SEND ABORT |SDLC) INT ON ALL Ax CHARACTERS
O 1 0 RESET EXT STATUS INTERRUPTS (PARITY DOES NOT AFFECT
0 1 1 CHANNEL RESET VECTORI WRITE REGISTER 6 WRITE REGISTER 7
10 0 RESET AxINT ON FIRST CHARACTER
10 1 RESET RaINT PENDING WAIT/READY ON R/T c@‘ [o:] ng] o5 [ Da | n::J n:l ml Do
11 0 ERROR RESET WAIT FN/READY FN T SYNCBITO ) L SYNCBITS
11 1 RETURN FROM INT (CH-A-ONLY) WAIT/READY ENABLE SYNCBIT 1 l__;m.; BITS
00 NULLCODE -
0 1 RESET Ax CRC CHECKER ~SYNCBIT 2 SYNC BIT 10
SYNCEIT 3 ————SYNCBIT 1
1 0 RESET Tx CRC GENERATOR — synomTelF® synceir iz "
V1 RESET CRC/SYNCS SENT/SENDING LATCH VHITE \ . SYNCBIT 13
SYNCBIT 6 —— SYNCBIT 4
. ——————————— SYNCBIT 7 SYNC BIT 15
WAITE NEGIETER WRITE AEQIBTERY *ALSO SOLC ADDRESS FIELD * FOR SDLC IT MUST BE PROGRAMMED
TO "01111110” FOR FLAG RECOGNITION
Vo Rx ENABLE 4
vi SYNC CHARACTER
vz—‘ LOAD INHIBIT STATUS AFFECTS VECTOR (Dz} (FROM WRITE REG 1)
INTERRUPT ADDRESS SEARCH
W VECTOR *MODE (SOLE) I this mode is selected, the vector returned frem an interrupt acknowledge cycle will be
vE Ax CRC ENABLE variable according to the following:
vé | ENTER HUNT MODE
vi— ——— AUTO ENABLES
*Ean Dnly Be Writien By Chsnnet B V3 —!___VL
o [ ranum|
0 0 Rx5BITSCHARACTER 0 0 o.n:m«u!smuw
0 1 Rx7BITS/CHARACTER 0 1 Ch B Receive Character Available
1 0 RxBBITSICHARACTER o 1 Ch B Special Receive Condition
11 AxBBITSICHARACTER 1 0 "Ch A& Traramit Bulfer Empty
1 L] Ch A External/Status Change
1 1 Ch A Receive Character Available
it 1 Ch A Special Receive Condition
1 this bt 15 0, the fixed wector programmaed in the vector register it returned.
28 29



