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Intel 8080

Produced April 1974; (49 rokov!)
CPU clock: 2 MHz - 3,125 MHz (8080-A)
Package: 40-pin DIP
Power: +5,-5and +12 V, ~ 1,3 Watt
Military -55°C to +125°C
By Konstantin Lanzet - CPU col\:cnancameva
i ke orghwindex php?aurid= 1026099
Technology: 6 pm, 6 000 transistors, die size 20 mm? PO e 1
Vyrobcovia: Intel, AMD, NEC, National Semiconductor,

OKI, Siemens, Texas Instruments,
Sovietsky zvaz KR580VM80A,

Polsko MCY7880,

Ceskoslovensko Tesla Piestany MHB8080A

r.1979 — 500 000 ks / mesacne za cca $3 -4 /ks

QN Rare el CAOBDa White Ceramic Processor Produced In the 44th week of 1076

intel 8080 ol " o

TESLA MHBS8080A

Intel 8080

' NATIONAL
GEOGRARHIG
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Priklad 2: sucet dvoch 8-bitovych Cisel
w Start \w
— LDA 000Dh
—2 MOVBA
\ ~— LDAOOOEh
R x,ak_z X ~ aopB
e ¥ :w&““)"‘& )
STA 000F
AD}@L m2] o
odbocka
'r;lkcr('fpﬁjgram Rozsah?
- Zaporné ¢isla?
() Pretecenie (overflow)?
N
9
Pseudoinstrukcie
0000 ; ADDITION OF TWO 8 BIT NUMBERS -
0000 SUCET EQU OxO00FH o
000D ORG_0000DH o
000D 02 03 00 DB 02H,03H,00H g‘;
|08
0000 ORG_0000 a
0000 START: =
0000 3A OD 00 LDA 000DH (]
0003 47 MOV B,A %
0004  3A OE 00 LDA 000EH x
0007 80 ADD B 10
0008 32 OF 00 STA SUCET
000B 76 HLT
11

10
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Priklad 2:
sucet dvoch cisel v pamati

[

Priklad 2:

_“Datain memory,

. Read Datalto A
3. Read Dataz to A

Store Resultto Mem

|

(Cstop)

<

sucet dvoch 8-bitovych Eisel .7 Swmow 3

Adresa |Data| |

=

> LDA 0010h
MOV BA
LDA0011h
ADD B

STA0012h

l-xtw Lf .];’Q

HLT

Priklad 2: ukazka na ASM80.com
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ASMAD.com
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Prik_lad 2: ukéika na ASMBO.com

CIELT) a6 4 ac

ASM80-com

X Specirum || secobos || secase | sacesca || kol || oM || R || PHDS

13

Procesor MEIBSIS0A / 2,048 MH2
Pt 45 / 61 KIBRAM

4/ 8 KiB (E)FROM
Displej CRT 266 x 256 px
3 monitos, BASIC

Napsjanie £ 5V / +12V
313 5 285 x 65 mm
Himolnost 1915 5
Kok viroby 1984~ 1986
Cena 15000 Kes
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(inteD EVOLUTION OF 64-BIT COMPUTING

Look Insider

Intel'launches 4-bit 4004
Intel's 8-b processor Ul o

Into|50BB)first 16-bit,
start of X86 era

x86
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Processr  MHBS0S0A / 1711 Mz
Famar

Displej  Smiestny T-seg LED
as mumitoe

Mapfjamic  +5V,/ 112¥
Rozmery 240 x 145 mm
Hmotooe! ¥
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KOLKA 025
Stvolosti 3 +1

Procesor  Intel BAS @ 1M 12
Fumit JKiB EFROM 2758
Fohon 5x kroknry motor MEZ

Rychlost  025m/s
Ireaninet =0, 5mm
Nosnost 230w
Hmotnosf 55 kg

Robot KOLKA

prof. Vaclav KALAS
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80286, 16-bit processor

80386, 32-bit processor

{860 microprocessor
First 64-bit processor that
integrates on a single chip
HPC capabilities

Intel Pentium, 32-bit, but with

64-bit external databus,
other innovations to increase
speed

18
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Intef announces 64-bit Intef =

Atom processors that can run
Windows'8.1

Intel celebrates 14 years
of 64-bit innovation.

What is the next evolution of
64-bit processing?

i G
Core
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Strojovy kod vs. jazyk symbolickych adries

; sucet dvoch cisel A a B
START: MVI A, Olh ;vloz 01 do A
MVI B, 02h ;vloz 02 do B

ADD B ;A=A + B

!

Assembler

Il

0000 3A OD 00 47 3A OE 00 00
0008 32 OF 00 76

Mikroprocesor rozumie
len strojovému kodu!
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Kompilator - prekladac¢ + linker

l programOl.asm ] l kniznica0l.asm ] l kniznica02.asm ]
Assembler x86 Assembler x86 = Assembler x86
iL obji&vy, obji%)vy,

| objektovy, |

prenositelny kéd prenositelny kéd prenositelny kéd

Linker

1l

strojovy, spustitelny kéd
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Intel CPU Evolution

( intel' inside”

CORE .. N corenll

2006: 2010: 2017:

Intel Core launch  Westmere Kaby Lake
Core 2 Duo: 2C Core i3: 2C Core i3: 2C
Core 2 Quad: 4C Core i5: 2C Core i5: 4C

Core i7: 4C/6C  Core i7/i7X: 4C/6C
Core i9/i9X: 10-18C

6. 11. 2023

intel

CORe

2022:
Alder Lake

Core i3: 4C

Core i5: 4P+8E
Core i7: 8P+4E
Core i9: 8P+8E

CGDIRECTOR
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Kompilator - prekladac¢

l programQl1.asm ]

Assembler x86

Il

strojovy, spustitelny kéd |
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Ako sa vypoéita celkové dizka progranﬁ? (¢as)

ey JATLJ)L]” ASMAD.com

.ORG 0000
START:
13 0000 3A 6D 00 DA 00@Dh’ f:@
5 @003 47 MOV B,A =
13 0004  3A OF 00 LDA  0GER 7205 s
4 o007 80 AD B
13 0008 32 OF 60 STA  @0eFh 55xT =235 s
7 @008 76 HLT
18080 Instruction set FEI sTuU
Data Transfer Group
wote i I
sy Emm
et ARRE
; ey SR
Move imediste dais 1o memery (L1 dnind T
ot e e il s b it e 608 5
: o o s Py D
[Store accumudator drecty o address o T
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InStrukéna sada procesora 8080

« Sklada sa z

—-74 za

kladnych instrukcii, napr. MOV

— 246 konkrétnych instrukcii, napr. MOV A,B

* 8080 instrukcie delime na

1. Data Transfer (Copy) Presunové
2. Arithmetic Aritmetické
3. Logical and Bit manipulation Logické
4. Branch Skokové
5. Machine Control Riadiace

MOV

Move Data I.

MOV R1,R2 ;presun obsahu registra R2 do R1

Operandy:

Priznaky:

Popis:

Priklad:

27

29

MOV AB
cmMA
MOV B,A

LDA

‘ ETA&
7 Tecod
Cykl < 1 Bxeote
ykly

pizka:

destination, source

MOV ds

Presunie obsah z lubovolného registra do iného

Prvy je vzdy destination vF
GO0 @ or s s Register B
001 dors is Register C
010 dorsis Register D
; nacitaj hodnotu z B 011 dors s Faghtar £
. N d or 5 is Aegister
; sprav doplnok - komplement A 105 4 ors b Raer
111

; vysledok uloz do B 4 0rs is the Accumulator

Load Acumulator from Memory

n
e
‘ LDA (addr16 ;presun obsahu pamatového miesta {ADDR} do A ‘
== &
T
Operandy: adresa Dizka: cykly@
Priznaky: SZAPC
Popis: Presunie do akumulatora obsah paméatového miesta {addr16}
Priklad:
LDA CO00H ;uloz do A obsah z adresy CO00h
RAR ; posun hodnotu vpravo
STA CO00H ; vysledok uloz spat do C000

Presunové inStrukcie

26

MoV

MOV R,M ;presun obsahu pamatového miesta {HL} do R
MOV M, R ;presun obsahu registra do pamétového miesta {HL}

Operandy:  destination, HL pizka: Cbklya
Priznaky: S[Z\A P C L/ij
Popis: Presunie obsah medzi registrom a pamatou s adresou uréenou {HL}
Priklad:

LXI H,C000H ; uloz do HL adresu C000

MOV B,M ; presun obsah z C000 do B
RAR ; posun hodnotu vpravo
MOV M,B ; vysledok uloz spat do CO00

28

ZE

[ EELR

30
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Move Data Il.
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STA

Store Acumulator to Memory

[Re1
0cot
\/SIA addrl6 ;presun obsahu paméatového miesta {ADDR} do A
T
Operandy: adresa Dizka: @ Cykly: 13
Priznaky: SZAPC
Popis: Presunie obsah Akumulatora do paméte {addr16}
Priklad:
LDA CO00H ;uloz do A obsah z adresy C000h
RAR ; posun hodnotu vpravo

STA CO00H

1

; vysledok uloz spat do €000

LXI H,C001
REERTRTCREEE TR R EELE WO REAG VeI
= = i i = i)
ow
asne [ 5 |igh-oraer Y rspesines )| m i %
. e L e S o W e )
e ] s ] e ]

ue | aee aE=0 nEnt e AE=t A=

- odfixe Wosk=0 orfi=a

o siet Fiet e

) Rb=0 RE=0 RG=0

. Vw1 W=t iR

D A
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ADDR1

ADD@

spripo¢itaj obsah R1 k Akumulatoru

;pripoCitaj obsah [M] k Akumulatoru

Operandy:

Priznaky:

Popis:

Priklad:

destination, source Dizka:

SZAPC

LR
Pripo¢itaj obsah registra alebo paméatového miesta M k Akumulatoru.
Vysledok je vzdy v Akumulatore.

1 Byte Cykly: 4(7)
— =

MOV AB ;nacitaj hodnotuz B
ADD C ; pripocitaj C, vysledok A = B+ C
ADD M ; pripocitaj [HL], vysledok A = A + [HL]

LXI

6. 11. 2023

Load Immediate
16-bit value into register pair

000F

LXI RP,DATA16 ;nahraj do RP priame data DATA16

Operandy:

registrovy par, data Dizka: 3 Byte Cykly: 10
Priznaky: SZAPC
Popis: Presunie do registrového paru data
Priklad:
LXI H,CO00H ; uloz do HL adresu C000
MOV B,M ;presun obsah z C000 do B
RAR ; posun hodnotu vpravo
MOV M,B ; vysledok uloz spat do CO00
32
. . 4 -
Aritmetické inStrukcie
34
SuUB Subtraction

Operandy:
Priznaky:
Popis:

Priklad:

MOV AB
SUB C

36

A=y

Qus ¢ = Ae—A-C

SUB R1 ¢itaj obsah R1 od
SUBM ;odpocitaj obsah pamatového miesta M od Akumulatora
register Dizka: 1 Byte Cykly: 4(7)

SZAPC
+F 4

Spravi rozdiel a vysledok uloZi spat do akumulatora.

; nacitaj hodnotu z B
; odpotitaj C, vysledok A = B - C



INRB ;B <- B+l

Operandy: A,B,...M pizka: 1 Byte Cykly: 5(10)
Priznaky: SZAPC
EaE R
Popis: Pripogita 1 k obsahu fubovolného registra alebo pamétového miesta
Priklad:
MOV A,B ; nacitaj hodnotu z B
INRA ;kakumulatoru pripocitaj 1

37

DCR

DCR B 1B <-B-1
Operandy: A,B,C.... DIzka: 1 Byte Cykly: 5
Priznaky: SZAPC
EaE R
Popis: Dekrementuje (odpocita 1) od registra. Ovplyvni niektoré priznaky.
Priklad:

39

Increment

Decrement

i$0871A31'i5tmet.ivc_I§y Koproceso

41

INX

Operandy:

Priznaky:

Popis:

Priklad:

38

DCX

MOV A,M

INX H
ADD M

6. 11. 2023

Increment

INXH ; HL <-- HL+1

B, D, H, SP pizka: 1 Byte Cykly: 5

SZAPC

Presunie obsah z fubovolného registra do iného Prvy je vzdy destination

; nacitaj hodnotu z pamate {HL}

; pripocitaj jednotku k HL

; pripocitaj dalsiu hodnotu z pamate {HL}

Decrement
DCX H JHL<-- HL-1
Operandy: B, D, H, SP Dizka: 1 Byte Cykly: 5
Priznaky: SZAPC
----- )
Popis: Odpogita jednotku z registrového paru
Priklad:
v .
8086 instrukcie
[Data Transfer Instructions ———————_ Mult. And D
MOV Move byte or word < MUL  Multiply byte or word, unsigned
XCHG  Exchange byte or word < b Integer divide byte or word, unsigned

42

IMUL  Muktiply byte or word, signed

XLAT  Translate byte A
LEA  Load effective sddress IDIV  Integer divide byte or word, signed
DS DS AAM  ASCII adjust for multiply
LES  Load romc ming ES AAD  ASCII adjust for division
“Addition Arithmetic CBW Coavert byte to word
O AT et CWD___ Convert word
— |4 o Logic i
ADC  Add byte or word with carry AND  "AND" byt or word
INC  Increment byte or word by | o . e
. inclusive “OR™ byte or word
AAA: ASCH afnt x Sidtion XOR  Exclusive “OR” byte or word
DAA Decimal adjust for addition NOT by Segation of b ox ward
Subtraction Arithmetic Compare word or byte
SUB ( Subiract byte or word Rotate Instructions
SBB Subtract byte or word with borrow L Shift arithmetic/logical left byte or word
DEC Decrement byte or word by | Shift logical right byte or word
NEG  Negate byte or word Shift arithmetic right byte or word
DAS Decimal adjust for subtraction Rotate left byte or word
AAS  ASCII adjust for subtraction Rotate right byte or word
CMP__ Compare operands Rotate left through carry, byte or word




8087 Data Types

3
1

Fraction
+ Exponent Fraction

+ Exponent

+ BCD Integer

+ Integer
+

s 0 (bit position)
80-bit extended-
precision real
84-bit double-precision
real

32-bit single-precision
real

Fraction

18-digit decimal integer

84-bit binary integer
32:bit binary integer

18-bit binary integer

43 44

8087 instrukcie

Class Instructions

Data Transfer Load (all data types), Store (all data types), Exchange

Arithmetic ASd, subtract, Mu1dply, Divide, Subtract Reversed, Divide Reversed,
\(“Square Root, Scale, Remainder, Integer Part, Change Sign,
Absolute Value, Extrac — e
-
Comparison Compare, Examine, Test
Transcendental Tangent, Arctangent, 2°x-1, Y*Log2(X + 1), Y*Log2(X)
Constants o, 1, n, Logle(2), Loge(2), Log2(10), Log2(e)

Processor Control Load Control Word, Store Control Word, Store Status Word,

Load Environment, Store Environment, Save, Restore, Enable Interrupts,
Disable Interrupts, Clear Exceptions, Initialize

Kompilator musi vediet, pre aky poitaé preklada, ak nema FPU, tak je potrebné chybajice
instrukcie nahradit prislusnym podprogramom - emulécia 8687.

45 46

Otazky?

Ohodnot'te dnesnu prednasku, prosim.

47 48

Control Unit

Humeric Execution Unit

Exponent

B
Exponant
Module
"
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8087 Emulator Speed Comparison
Approximate Execttion Time in ps @ 5 MHz Clock
Instruction 8087 8086 Emulation
Multiply (single precision)
Multiply (double precision) 27 2100
i o
Divide (single precision) 39 3200
Compare 9 1300
Load (single precision) 9 1700
Store (single precision) 18 1200
Square root 6@
Tangent 90 13 000
Exponentiation 100 17 100

Zhrnutie

InStrukény cyklus

innost mikroprocesora
Akumulator, Flags
Instrukcie presunu dat
Aritmetické inStrukcie
Riadiace inStrukcie

fetch-decode-execute

Priznaky Z,S,P,C,AC
—=
MOV, MV, STA, LDA

ADD, SUB
HLT, NOP v/
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