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Her fglger en introduktion!




Omdrejningsteeller og assembler:

Vi prever om det vil lykkes at fa lidt
positivt ud af denne aften.




Mikroprocessor styret
omdrejningsteller.

*Name: Omdrejningsteeller.
|nput: Seriel. Signal fra 4 cyl. 4 takt. Delt med 8.

» Process: Bagkant trigning. Opmaling af
reciprokverdien af omdrejningstal.
Omregning af reciprokveerdi til
omdrejningstal.

*Output: Udlaese 1 BCD kode til 7-segment.
*Destroy’s: Interupt Mask.

Call’s: ? Rutiner fra hovedprogram.
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Lias oo un’,« pals fnéd’wm&' Z— 27 L8 ¥/ R Ha:r B c R
: ] S g fa e
Mov K23
Flat . o : @/ DC 89 2
I#_#g"ﬁhﬂlﬁ(m}'w’ﬂ éﬂuhn& aljﬂﬂ' 2/00 DR Ctov g—?ﬂ - B
o3 Sgq. O XX sl BF oy s ( ¥ = XF #/EP CT RET =
o Yuy OR Fx el BFoy ploc i Xx = FF B &S CH SE O
frE2 FT ©6 7
Until Xx+/ = 2/ E3 AY S
7 . X / 0 @r £y @O 9';:5 :
49, Velskift xxe.;,'/f. Yoy} wud XX ‘*'/«%"M" @l £S5 99 L6 ¢
2 —u- WX =W 250 =he Y == a._n-’ g;i? 3% gp 5
C ¢
h - /I EZ
UG/S-A# moﬂmfa/ kktc.v'/'ﬁl 2@3( mpo/ FF g; £9 ;; gg :
1 £ B
Ulﬂtt (.', anm‘"&:ﬂ"‘""i iul’hb}ofx)ff&#-/ ﬂr?ﬂd 2,/ Tan = e & 2
T— THBEL FELLEY HWHTORE

TABEL FELLES AWMooE

BCD ¢, SYVSEGMENT

BCD ti{ SPVSEEMENT
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INTEL® BOSBD/BDBS BRANCH CONTROL INSTRUCTIONS
INSTRUCTION SET REFERENCE TABLES
Flag Condition Jump Call Raturn
INTERNAL REGISTER ORGANIZATION ZerosTrun 4 CA [+ cc| RZ (B
Zaro=False JNI C2 | &I Cd4 | RNZ CO
B Aeg. (8] | CReg [B) Corry=lrue JC DOA | € DC| AC DB
D Rwg 18 | € Reg. [B) Carry=False JNC D2 | cNC D4 | ANC DO
FiaG W - H Reg (9] | L Aeg. (8] Sign=Posiive JP F [<] Fa | RF FO
[ TTo] T | ] Program Counter (161 Sign=Negauve | JM FA | CM  FC | AM FB
alacl=z{r]x]ec F Parny=Evan JPE EA | CPE EC | RPE EB
5 Poinias 1
T P} e UL Psrays0od | JPO E2 | CPO  E4 | RFO EO
cangy Uncondiione! | JMP C3 | CAaLL €D | RET CB
—— LA
e anra, CAARY
i
[ ACCUMULATOR OPERATIONS

K umDdnmED

Function

Cods

REGISTER-PAIR ORGANIZATION KRA A AF

PEW OHRA A BY

A = 1S arF

i s : E (BSC)(1E) ET»EA 2F

A [B) | FLAGS (8 a7

181 ] D ID/EINEI ne u

NOTE" Lahimos Byle i mgn-orasr H  [H/LIITED RRC oF
By1e lor arihmelsc Operalions and Prog. Cu. (16} RAL 17
podressang. Lall byle i pushes on RAR 1
smck 1irst. Raght byts is pogoed lirst, Stack Pr. {16] DAL 27

Cleat A ana Ciant Carry

Cisar Cariy
Compemmani Carry

Compismani Accumukain

Set Carry
Roisie Lett
Rotsre Raghi

Rommie Lal Thiw Carry
Rotare Fight Thow Carry
Diwcampl Adjusl Actum

AREGISTER PAIR AND STACK OPERATIONS

Register Pair

PEW B o H

[ASF) | IBSC] [ IDAE) | ML) SP|PC Funcuion
INX 03 13 73 | 49 increman Aegislor Pair
DX DB 168 28 | 38 Decrament Regisior Pair
LDAX il 1A | 7EM) Load A Indrect (Reg. Par holds Adre]
STAX [+ 12 TZ) Siare A Indirect (Reg. Far holds Adrs)
LHLD 2hA Load HsL Direct (Bytes 2 and 3 hold Agrs)
SHLD 22 Sore HAL Dhrect {Byies 2 and 3 hold Adrs)
LI o 1 21 31 jc33)  Load Reg Pax immediate {Bytes 2 and 3 hold immediate dale)
PCHL ES® Load PC wiin H/L (Branch to Aars in HAL
WCHG Exchange Reg Pars O/E and H/L
DAD o] L ™| 39 Aod Reg Pair 1o HAL
PUSH F5 C5 +13 ES Push Reg. Par on Stack
POFP F1 1 m El Pop Reg Pair o Stack
XTHL E3 Excnange H/L with Top of Statk
SPHL F8 Load SP with H/L

4. Thas s JMF.




BRANCH CONTROL 1/0 AND ASSEMBLER
QROUP MACHINE CONTROL REFEREMCE (Cenl)
L 1 T |
Stack Pasudo
e O insiruction
JMP adr  G3 B cs Gaarmrmk
JZ mar _G"" H ES END
“JNC adr D2 psw  F5 !
JG mdr DA B &1 SET
JPO mdr E2 D1 oe
JPE adr  EA e o o5
b, Fe pEw  F1 oW
JM mdr Fa
PCHL  EB Wrm. ﬁ
L e
MACRO
I:AI.L:-: co ENDM
LOCAL
CHNZ adr c4 Inpul/Output RBET
Czadar GG e
CHL = QT oa IRPC
CC adr DC byt Er
CPOmdr E4
cres £ cows e
s B 2 R 2 Baw
CSEG  STACK
ke NOP 00 PUBLIC MEMORY
RET ce HLT T6 EXTRN
ENZ GO
A ca ‘Condtidons!
e % e ==
AC os o
Y o A 20 ELSE
RPE. B2 s 30 ENDIF
AF Fo
AM FB
ASSEMBLER Conutent Definition
Aestart REFEREMNCE mﬂ } s
o 1
Y o " opemon 11::;5
1 CF L 105]' Decimal
i D7
NUL o
R8T 3 DF LOW. HIGH '.-'zu} S
4 B * /. MOD, SHL. SHR
5 FEF o 110118 ]_ By
6 F7 NOT 001108
LT FF AND TEST
OR, XOR e 'B’} ASCH

- RESTART TABLE
MName Code Feninr Address

RST O c? 00005

AST 1 CF 000816

RST 2 o7 0010y g

RST 3 oF 001845

R5T 4 E7 0020 g

TRAP Hardwars® 002415
Function

RST & EF 002845

RETE5 Hardware* 002Chp
Funcnon

R5T & F7 003045

RST 6B Hanrcwenre® 003445
Funciion

RET 7 FF o0381s

RET 75 Hrchwars* 003Cqg
Funcison

THOTE The hartwsrs lunchons rriet 10 The 'on-ch ImeTu

famiuee of the BOBS only

USE OF THE A REGISTER BY

RiM AMD SIM INSTRUCTIONS (8085 DMLY}

A REGISTER AFTER EXECUTING RiM
oy

{:I[ni]n]:uj " !.n+-+“jj

*—*mnm

IMTERBLIFT FrABLY FLAL
L T BENOING

BERLAL PYRUT DATA

A REGISTER BEFORE E::lemnmu 1LY

s o e
[ [ ] [ T

e RET 75 MASE

mET 5 MASE
RAT @ B MARE

MAEE BTT EMABLE
AESET RET TS
UMD PED

EaanLl
e AL DUTPUT GATA
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ADDRESS BUFFER

LA

ARITHMETIC LOGIC UNIT

DATA [ ADDRESS BUFFER

AN

E

I

lor A REG)

ACCUMULATOR

R

FLAG
FLIP F
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TIMING AND CONTROL

TEMPORARY
REGISTER

INTERRUPT
CONTROL

INSTRUCTION
DECODER AND

MALCHINE CYCLE

ENCODING
2|
INSTRUCTION

REGISTER

.

SERIAL

T e W = o & BB E R E

v 4 4 4 4 b 4

Y

L

23, m

A

1NOAVT SBO8 T3ILNI

law

Sav

sav

Tav

tow

tav

loy

dini

5'5 L5Y

c9lsy

5L LSH

il
dVHL & moh

ais

Qos

k%l 100 13534

(2] 2 w2
1] x w2

Zl
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MR, IOR.

En Memory eller I0 read (MR, IOR) har ogsa 3 state men
afviger fra MW ved at det er RD og ikke WR der gdr low

under T og high igen under T3. Ligeledes er signalerne
P& Sg 09 S; @ndret til Sy =@ og §; = 1.

T2 ]

S

X  om-omwoninom sieomet " 10l = 0 (MRI GR 11O, §1 % 1,50 =9




ved "IMMEDIATE" ADRESSERING indeholder instruktionen
data. Instruktionsl@ngden er 2 eller 3 bytes.

EKS. LXI D.3U56H
D-REG,  E-REG.




Tearinstruktion 3
Mikrocomputerens instruktionssei

8108

Adresseringsmader.

So85'en har fire mader til adressering af data 1 lageret
eller i registrene:

ved DIREKTE ADRESSERING bruges 2 byte til selve adressen,
slledes at byte 2 er de 8 mindst betydende bits af adres-
sen og byte 3 de 8§ mest betydende bits.

o




ved REGISTER-ADRESSERING angiver selve op-koden det re-
gister, der skal benyttes til operaticnen.

EKS. MOW A.B

HUKOMMEL SE
AN\




Ved REGISTER INDIREKTE ADRESSERING angiver selve op-koden
det registerpar, f.eks. (i#H.L.), som indeholder adressen
for data, der skal benyttes ved operationen. Register o
indeholder den mest betydende byte af adressen.

HUKOMMELSE
A
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8085 med t-state 1

§085A INSTRUCTION SET SUMMARY

Inytruction Code(1] Clack(Z]
Mnemanig Deseriptian D; D Dg Dy 03 07 Oy Dg Cvem
MOVE, LOAD, AND STORE.
MOVAT42 " Moverequmertiregir 0 1 0 0 O 5§ 5§ 4
MOVM:  Movertjsterfomemery 0 1 1 1 0 § 5§ § 1
MOV M v Movememorytocdgister 0 1 D0 O O 1 1 0 H
LA = Mave wnmediateregaer 0 @ 0 0D D 1 1 0 !
WYIM Mave immedigrememary 3 0 1 % 0 1 1 0 10
L%t ﬁ Losd immediateregnter 0 0 0 0 0 0 0 ]
PanB&C
X1 Load wnmediateregser 0 0 &+ 0 D 0 1 0
Par D& E
LEIH Load immedaate regster 0 0 1 0 € @ 0 1 10
ParHE L
LX1sp Load immedizte stack a ¢ ¥ o o 0 01 10
pointar
STAX B Stare A indirect g6 0o ¢ o o 0 1 0 7
STAX D Store A wndirect s R A R T (R S i
LOAX 8 Load A indirect g AEE o ofe W #
LOAX D Lozd A induect f-@ o 1 1 & 8 1
STA Stare A direct g e F ¥ " k9 13
LA Load A direct (SR | T3 @ A 11
SHLO Store H & U direct g3 v @ 0 @ o ve 1
LHLD Load H & L direct 0" g 1 8 1 0 10 I8
XCHG Eurhdige 0B EHEL 1t 1 0 1 0.1 1 1
Registers ¥
STACK OPS k
PUSH B Push register Par B & T A O
C on ttack
PUSKH D Pun register Pawr 0 & T ¥ 8 10 g9 17
: E gn stack
PUSH H Push regrster Pyir H & i G | S R A 12
L anstack
FUZH PSW Push A and Flags $ 3 A % A Ok RS 12
' on =tack
POP B Pap register Pa B B RS (O S | Y L ]
C aff stack
POPD Pop register Panr D B G I Hj
: E off ataci
POFPH Pap cégister P H & T Nl il
- L off stack
POP PSW Pop A and Flags T I O [ 1
off stack
ATHL Exchanne top of i 1 1 0 ¢ 2 gl 16
stack, HA L
SPHL H & L 1o stack pointer T { F o 61 B

Instructian Codell) Clocx(2)

Masmoric Decription Oy Dg Dg Og D3 Oz Oy Bg Creles

INCREMENT AND DECREMENT

INRr. TS li:j:rc'rn_ln'l register 0 0 0 g - o4 ]

OCR v e U!t-“!"ﬂleﬂl regester ¢ oo g 1 B 1

INA M Increment n:mnnr\« 0 0 1 g 1+ 40 40 10

ocA Hi_. Decrement memory 0 o 1 g 1 2 A 10

% 8 increment 9 & C 9 0 o0 g 4t 1 %
requleny

INX D Increment D R E o o 0 IS | S T &
registery

iNT M Ingremnent H & L 0o a8 11 [
reqittert

INX SP Ingrement stack pointer 0 0 1 a0 11 ]

oCx 8 Decrement 35 C g o 2 LI T | §

acx o Decrement D& € o 8 0 vooa " B

OCxXH Dltr!‘ﬂ"!_l‘l HEL 6 o T & I B

DCX 5P Oecrement stack 9 0 1 [T B
pasnter

AQD

AQD ¢« Add regiter 1o A T g 0 B & & = 4

ADC Add register 10 A B tr § § § 1
with zarry

AdC ™ Agd memary 10 A 1 0 ¢ i % XA i

ADC M Agd memory (0 A L | O S C 1
Wil Carry

AQl Add immeditte to A 1 1 B 5 v @ !

AC! id;l .nm'nT.l.u:-ue 1a A ! + 8 s B S 1
with Cay

gaps ﬁd'di&_t wHEL 9 0 0 1t 9 01 10

DAC D AgdOAEwHAL g 0 0 10 0 0

gadH AddHALIZHAL 1] i} ) 1 a g ! 10

DADSF Ada vtack pointer (o 6 0 1 L KU SO F 10
HEL

SUBTRACT

SUR Subitract register [ B 5 5 5 1
fram A

588« Sublract requiter trom ra 9 1 5 & & 4
& w.In DOrrow

SUB M SuStrac! memory i O R g 1 Yy 8 7
fram A

SEA M Syotact memory from 1 0 @ § P Nl 1
A witr boreow

sui Sustract immediate L T g v 1 3 !
fram A

S8t Suntract mmediate ] 1 a 1 1 1 0 ?

trom A with Bofrow



Jump
e
ic
JNC
2
Nz
i1
™
IPE
0
PCHL

CALL
CALL

tc
CNE

€2
cHZ
cP
(]
CPE
CPO
RETURM:
RET
AC
ANE
Az
ANg
AP
Aam
APE

Jump uncarditigng!
Jump on carry
Jump on no carry
Jump on fein

Jump on no send
Jump an positive
Jump on minus
Jump on panity even
Jump an panty odd

H & L to program
countes

Call uncondinanal
Call an carry

Call on nu carry
Call gn rero

Cal' on na zero
Call on gosntive
Call an minut

Call on parnidy =den

Call == panry ndd

Retuen

Return an carny
Refurn on A camy
Aeturn un refg
Aeturn un ao f&16
Return an potitiee
Return nn imigg

Return on garity sven

/PO Return an pardy wdd
_ RESTART
AST . Restari
. INPUT/QUTPUT
TN G Ingut
nur

ﬂil!Du'l

- - O o O o O

-

R —

=2 =

=]

-

- a o

=]

= o 2

- o a [— B

B = -

- a9

R — = — = I — N — T T =

P — N — O — O — N — T~ A — = -

-

Instruktionsseet med t-state 2

(T — - T — - T = = =]

o e 8 8 s a o a9

110
T
ma
M
g
ma
ma
Tt

o o e a B oo o 2

L2l

918
918
918
- fal ]
3/18
9ns
918
9/18

S o a @ oo oo

L]
612
®i12

. B2
612
612
B2
812
6117

=2 o

oo S a e 8

1 10
1 1]

LOGICAL
ANAY

XRA

DRA ¢
CMPr
ANA M
XRA M

JRAM
CHP M
ANE
XRI
anl
crl

ROTATE
AL
AAC
AAL

RAR

SPECIALS
CNA,

sTC

[R110

naa

CONTROL

£

s

NP

HL!

Ang reqsier wiih A

Exciutive OR register
with &

OR regiter with A

Campare reguter with A

And mematy with A

Extlutive OR memary
with A |

OR memory with A

Compbare memary with A

ARl mmediate with A

Exclusive OR immednate

wilh &
O8 immegare with A

Campars mmed-ate
wilr A

Raotze A ielt

Aotate & rght

Rotate A lelt thrgugh
varry

Rotate & rght thiauyh
camy

Camplement A

Setcarry
Camplement catry

Des emat agqui A

Enabiie tnterrupls

Disabie interiapt
P \

Na ageration

Halt

NEW sussn-:msfnucnnus

G B e

SIM

Read Interrupt Math

Set In lr-l.uut_-’llﬁh

SOTES | ODS - SSS BROD C OO 0010 E 311 H 100 L 108 Memary 1g A

7 Towin posntiie 1 yiie imes U 120 eadir g1e anttrachinn CyCies degendent gn

1
1

=

b

=

vanddnn tags

o oo a9 9

(=]

o 2 @ 9

o o o

= 3

= — -y

(=TI T~ =1 [T — T (1]

f=1
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Intel processors

(italics indicate non-

| 8085 |

processors)

Chip foto

NEC 8085A
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