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Abstract,

This thesis deals with the -design and construction of
emulator for the Z-80 microprocesgor. User interface can be
implemented on IBM PC/XT, to be terminal, by which the target
systems can run at 3.57166 MHz and there are 48 Kbytes of static
rams. Editor, Assembler and Debugger are included in the ooftware

system. It can do single step and mark break points.
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Load
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DIR/W

D

0S shell

Quit
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LﬁaLﬁan'mnm-m'"muﬂuﬁm“{a (Load)

File Fdir Compi 1o Debug
FRTTOR

AR
COMMAND. XM CHAIPFERG . 1XX! PAGID L XX PAGE] . DOC CHAPTFRG . 1X)C
INTRO. DO CUAPTERL.DOC CHAPIER?. 1XXC Z80FMU. PR 780C.SYS

780.EXE CHAPTER3.DOC Z80D.8YS ZDEBUG.EXE  MONO.SRC
LIGHT.SRC STEP.SRC SSEM.DOC ~  CHAPTER4.DOC. DEBUG. DOC
SCR1 L.IGHT.780

foad what file?

File name:




ﬂﬂiﬁﬁﬂﬁuﬁﬂﬁﬁﬂﬂﬂﬁiuﬂﬂQNWSHU (Directory:

File

Edit

FEDTTOR

Canpile

Debug

' org

1d

1000h

a,0lch

B:\*.src

star MOWNO. SRC

agir

LTGHT. SRC:

HTEPBRC

Path :*.sre

-
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Edit

File Canpile Debug
—FDITOR

org  4000h
1d  a,0feh
14  a,0feh

start: 1d a,d
out  (OFfh) —  COMPTLING——
rlca
1d  be,0aa Lines Errovs
14 d,a 14 0

again: dec I
Id  a,b PASS1 0K
or ¢ PASS2 oK
jp  nz,aga WRI'TING OK
jp  start Press any key

78
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File Edit Conpile Debug
— FDTTOR

org  4000h
1d  a,0feh
1ldd d,0feh

start: 1d a,d
out (Offh) —— COMPTIING—
rlca
ld be,0aa]  Lives Errovs
1d  a,ab 14 3

again: dec Ix
T a,b PAGS OK
or ¢ PASS2
Jmp nz,aga WRITTING
jp - starl Press any key
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File

Edit

Error line
Error line
Error line

Message

Canpile

Debug

4 : Unknown word
9 & Unknown woud
13 ¢ Unknown word

start:

again:

1(1 o,

out
tlea
1d
1d
dec
1a
ot
i
ip

d
(Offh) ,a

b, Oaaaah
d,ab

be

ah

C
07z,again
start

a0
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280 Debugger version 1.0

Copyright (C) 1990

Written by . . . Tan Tantisalidchai
Canputer Enginecring of KMTiL

Loading debug table . . .

Type ? for {FIP
-?

? lelp

L - Load

¥ - Write

U Unassanbler
ki Fnter

b Dunp

i Fill

R - Reygister
T ~-Trave

P - PTrace
G - Go

S - Stop

Q - Quit

|

0

P
BL
2
CR
'K
RS
TR
1z
0z
PL
7L

fuport,
Out port.

Breakpoint Sel
Breakpoint List
Breakpoint Cloar

Card Ram
PCRAm
Reset card
Test. Ram
- Inport Z80
- Qutport 780
- PC Look ram
= 780 Look ram

——— ———

a1
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NITMUNREATTY

-r
STATUS : Inactive
AF =0000 BC =0000
AF'=0000 BC'=0000
4000 3E FE

-t

STATUS : Inactive
AF =FE00 BC =0000
AF'=0000. BC'=0000
4002 16 FE

-t

STATUS : Inactive
AP =FE00 BC =0000
AF'=0000 BC'=0000
4004 7a

-t

STATUS : Tnactive
AF =FF00 BC =0000
AF'=0000 BC'=0000
4005 D3 IF

-t

STATUS @ Inactive
AF =FEO0 BC =0000
AF'=0000 BC'=0000
4007 07

DE =0000
DE'=0000

DE <0000
DE'=0000

DE =FF00
DE" 20000

DR =PEO0
DE*=0000

DB =F'E0O
DE"=0000

HL 0000
HL'=0000
D

I, 0000
HL'=0000
LD

-

11 -0000

HL'=0000
LD

L =0000
11.'=0000
o

1L =0000
L' =0000
RICA

IX=0000
T =00
A,IE

1X-0000
1 =00
D,FE

X 0000
I =00
AD

TX=0000
=00
(FF) , A

IX=0000
100

TY=0000
R =00

Ty=0000
R =35

1Y--0000
R =6A

1Y=0000
R =1F

IY=0000
R =59

SP=FEFF
PC=4000

SP=FEFF
PC=4002

SP-FEFF
PC=4004

EP=FEFT
1C=4005

SP=FRFF
1C=4007
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NI UNBINF I AR L UL Laa s (Unassemnbler)

~u 4000

4000
4002
4004
4005
4007
4008
4008
400C
400D
400E
~u

400F
4012
4015
4016
4017
4018
4019
401A
401D
401C

JE FE
16 FE
A

D3 FF
07

01 AA AR
57

0B

18

Bl

€2 0C 40
C304 40
DF
¥
D
T
IT
FT
s
FF

Lb

RLCA
1D
Lb
DEC

OR

Jr
JP
RST
RST
52
RST
RST
RET
B)]
RST

AJTE
D,TE
AD
(FF) A

DC, AAAA
DA
BC
A,B
C

N7, (400C)
(4004)

18

38

18
18
38
AA
38
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NN IUTAIAT

8E8888
nE8888

< O XRXRO N
7mM4842

L5888
HEe8888
“kh888%
=h83888
SE8888
SE2888
ER8888
258888

Q= OW
_.n/n4210

=3 88HS
=388888
£$88888

-d

(o]

BEESS
“k8Q

[N e

FF
FF
00
0

H

80 FF FF FT FF EF T6 [T [T IT FF FF FF FF

FF FF FF FF FF FF FF FF IT

00 00 00 20 08 00 00 40 00

0
0

(=]

BA IT' FF FF FT FF EF FF FF IT FF FE FF FF FF FE
FF TF F¥ FF FF FF FF FF FF FT FF BF FF FF FF FF
FF FF F1
00 5A 00
00 80 O

00 00' 00 00 OB 80 00 00 00

40B0
...d

4060
4070
4080
4090
40A0

§

SSEEEE
BREEER
SSEEEE
SRESEREE
S8kEEEE
S8EEEE
S8gEEE
SSEEEE
SSEESE
SR R
SSEESE
S2EEEER
SSEEISE
SSEERBRE
SEERE
S88ESkE

ol
EEEEES



n1IEvIANLR uazm‘s‘lﬁmun‘mnmﬁf #n9w (Run)

-bp 4000

~bp 4002

-bl

0 4000

1 4002

-bc 0

-bl

0 4002

~g :_

STATUS : Inactive '

AF =FEO0 BC =0000 DE =0000 HIL =0000 IX=0015 IY=0000 SP=FEIF
AF'=0000 BC'=0000 DE'=0000 HL'=0000 I =00 R=6A  PC=4002
4002 16 FE LD D,FE

.g

STATUS : Active

-r

STATUS : Active

-5

STATUS : Inactive

AF =6624 BC =2065 DE =FF00 HL =0000 IX=0015 IY=0000 SP=FEFT
AF'=0000 BC'=0000 DE'=0000 HL'=0000 I =00 R = PC=400D
400D 78 LD A,B
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Ap-As Tu-state oiput, active hgh. Ag-A;s

(Address Bus) €ONLilute 2 16-bit addiess buy The
addicss b prowdey the addiess for
T MOGy (wp 10 64K byies) daty
eachangaaand for 1/0 device dag nchuwb

Dg-Dy Tristan =put/output, sctive hgh

(Data Bus) Do - Dy comstituie an §-bot biduccuonal
dais b The data bug oy uied (o1 data
eachanges with memory and 10 Sevies.

M) Oulput, acuve tow_M-, wdicsin that the
(Machine €urtcotmachine cycle i the OP code
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RFSH
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HALT
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WaAIT

(Wair)

INT
(lmmupl
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Ml
{Non
Maskable
Intenupr)

RESET

BUSKQ
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Request)
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Iostruction
Set

The 280 microprocessor has one of the most
powerful and versatile instruction sets
available in any 8-bit microprocessor, It
includes such unique operations as & block
move lor fas!, elficient data transfers within
memory or betwe¢n memory and I/0. 1t also
allows operations on any bit in eny location In
memory.

The lollowing is a summary of the 280
instruction set and shows the assembly
langusge mnemonic, the operation, the flag
slatus, and glves comments on each instruc-
tion. The 280 CPU Technicol Manual
(03-0029-01) end Assembly Languoge
Programming Manual (03-0002-01) contain
significantly more detalls lor programming
use,

The Instructions ere divided Into’ the
following categorles:

D B8-bit loads

DO 16-bit loads

O Excheanges, block transfers, and searches
O 8-bit arithmellc and logic operations

D General-purpose arithmetic and CPU
control

D 16-bit arithmetic operstions

O Rotates and shifts

O Bit sel, resel, and test operations
0O Jumps

o Celh, relurns, and restaris

D Input and outpul operations i

A variety of addressing modes are
implemented 1o permit elficient and fast
data transfer between varlous registers,
memory locations, and Inpul/output
devices. These addressing modes Include:

‘0 Immediate

D Immediate extended
D Modilied page zero
QO Relative

O Extended

O Indexed \

O Register

O Register Indirect

O Implied

O Bit

8-Bit
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Input and Symbelic Nege Opcede Kool Kool ¥ Mool T
Outpul Maocwmende Operotien | B " 1 28 2% BN - TH 543 110 Box Bytes Cycies Saree Conmonty
Group oror (C) = THLY X 1 X X X X 2o X oo 3 A Ctohge &y
Be-B-i . 10 114 o1y maom BloAg=A
(Continued) HL o WLot A= tn
Repowt unt) (H l-O)
BeO .
Summary of > oy
naq lastruction L § | | MY R C Comucans
ADD A . ADC A, [N N 2 | 8 bt 89d or add with .
o”mﬂon SUB e SAC A, 0, C; « NIG 1t X 1 X v o1 g 8 by NN:«. ~hvm“-';: cerry, pare and negete L
AND ¢ Tt + X 1 X Fr 0 0)
ORs XOR, v 1 X 0 x p 0 of Lowoslopersions
INC o t 1 X 1 X ¥V 0 e 3 ! aincrement.
DIC o [ ST S 2 B ) § b1t decrement,
ADD DD, » ¢ ¢+ X X X e 0 6 bt edd
ADC HL, o [ S S A A | 16 bt add with cervy.
SBC HL. » [N S S S 2 | 16 b subrrect wuh corvy,
RLA, RLCA, RRA, RRCA * ¢ X 0 X s 0 Retave sccumuletor
AL m ALCm RAm, f 1+ X 0 X P O Rotate end shiht bacations.
RRCm SLAm:
SRA m SALm
RLD, RAD t 1 X 0 X P 0 o Rotaw digit bett and nght.
DAA L O I O A | Decima! adiust eccumulstor,
CPL o e X 3 X e ] e Complemen! accumuletor,
sCr * o X 0 X o O |} Bt corry.
ccr * e X X X e o0 Complement carry.
:va :OD ot o D™ N : X r ? . {npul regintsr indirect.
N1 NI . OUTD Tt 4K b I § . .
INIR, INDA OTIR, OTOR X1 XX 1% g -} Mot Ut and eviout: 2 5 0U'D © O otherwioe 2 = 0.
LDL LOD X x x 0 X 0
3 . L L x 0 3 L0 t] ect wender metnvctions. PV o 14 BC @ 0. otherwise PV = D,
CPlL. CPIA. CPD; CPDR X + X X X 4 3 o IMN@WW!O(HAi(NU.MN!.D'N-l
- ¥ BC @ 0. stherwiss PV
LDA LLDA. R X 0 X Ur o0 The conteni of the mtwrrupt mblo Mip-fiop {17F) s copled o the PV fleg.
BiTo.» X 1 XX 0 e Thn-dmbdlomuou-upudmnmllbq
Symbolic Symbol Operotion Symbol _ Operation ‘
Nototion S Sign flag. S = 1 tf the MSB of the result 10 1, t The flag 1s effected according to the result of the

4 2Zero {1ag. Z = 1 If the result of the operstion is 0. opseration.

PN Parity or overflow flag. Parity (P} and overflow ° The flog 19 unchanged by the operation. .
(V) share the same lleg. Logical opetations allect 0 The {lag s ress! by the operalion.
this {laq with the parity ol the resull while 1 The lleg is set by the opcullon

. " atithmelic operations altect this llag with the X The flag s 8 “don't care.”
overllow of the result. Il P/V holds parity, P/¥ =V P/V llag sllected according 1o the overllow result
1 1l the result of the operation is even, P/V = 01l ol the opeoration.
resyll s odd. I P/V holds overflow, P/V » | IL. P P/V tlag ellected eccording to the parity result of
' the result of the ope-stion produced en overilow. the oparation.

H Hell-carry flag. H = 11l the add or subtract ) Any one of the CPU registern A, B,C, D, E. H, L.
operation produced & cerry into or borrow {rom ] Any B-bit location lor all the addressing modes
bit 4 of the accumulator. oliowed for the pariicular Instruction,

N Add/Subtract flag. N = 1 if the previous opers- s Any 16-bil location lor all the addressing modes
tion was a subtract. sllowed lor that instruction,

H&N H-and N {lags are usad in conjunction with the " Apy one of the two Index registers 1X or 1Y,
decimal adjust instruction (DAA) 1o properly cor- R Relresh counter,
rect the resull into packed BCD formal following n 8.bit velue In ranqge < 0, 255 >,
addilion or subtreciion viing operends with nn 16:bit velue in range <€ 0, 65535 >,
pocied BCD format.

[ Carry/Link flag. C = ) if the operation produced

8 carry from the MSB of the operand or retult,
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