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8085 pin configuration
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ARCHITECTURE OF 8085
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INTA RST65 TRAP
INTR | RSTS55|RST 7.5

Interrupt control

E 2

8-bit internal data bus

:

fup-flops

GND —p Timing and control
S cuu

Sa=9 Control Shtus Reset

ClkOut T %& ALE So S, IOM THLDA Reset out

Ready Hold esel in Ats - As

address bus
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address/data bus




ALU:Arithmatic Logic Unit : 3= a<17 Nfafe @,
facarat oF @ oY el B F79Ig T |

Accumulator: 8 bit ¢z registor,ALU &3 F1F1c
AP SN Gy e S |

Flog Flip-Flop: ALU @3 F=ifreerq fofére set ST
reset 27|

Temporary Resistor: Accumulator ¢ 79 e
ALU g5 &« 9719 Input Temparary Registor

TC 17|
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Instraction Decuder and Machine Encoding : tre
O FANCT PCT P PeT QP1* PC |

Serial 1/0 control : Serial g Ev9F 9 = Q3 F=ICar
Gk Serial g Output MSTT &= Prer Fed

« Interrupt control: [Afeg Interrept signal ©ssgy
ed, Interrept Frer 57 P gR Interrept signal
&TEIF FCK Trap 9 SR @ |
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8- bit Internal Data Bus : o/® &9 ©It3 92 &= g+eEd &« @2 Data
Bus &t 9 3% 41 = |

Timing and control : feg clock signal el Fea s 47 Bea @R
controling signal Seaig = 7=}« fCei2 AR e |

Proggram counter : Program counter &3 ¥ 251 (@ 7941 Instrection
&b =03 o Memory Address fbfze w1 @9 (5 9120 &b =7
Program counter *==er Memory fofze 389 & @ & 3 X 217 |

Microprocessor & Biomedical Applications 11




Stack pointer : stack pointer 16 bit register Memory
pointer fRoTeT JRIT P Q7,517 ey R/W - Memory
PP ofee P91 2T |

Address Buffer ¢ Data Buffer : Address ¢<¢ Data
A7 QWi P G JIKAT I I |

Instraction Register ©=f @& Memory t© &1 3419 &)
TP o13© B |
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8085 «7 flog Registor

Sizn Fiag Zevo Fiag Aunxiliary Caary Pavity Flas Caxry Flag
Fiag
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Zero Flag : =% *[«7
Zee zero flag set 2t &« AR reset AT |
Sign Flag : ====1 Negative 21 sign flag set 263 S« A reset AT |

Carry Flag : “lf«o SHICaiteas e F0eT FIp0eT 0O (I 7RY T =0T Set =3 o A
reset =< |

Auxiliary carry: sif<fes operation @ D3 fefercs i« Teolifws =es1, D4 fofat
Sfeer wceT Ac flag set =3 |

Parity Flag === (&g Y S > =6 parity flag set 263,51 reset =3 |
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8085 MZcaErrPIcas pin diagram
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X4

Xz
Reset out
SOoOD
SID
Trap
RST 7.5
RST 6.5
RST 5.5
INTR
INTA

AD,

—1: o

— {2 3 HOLD
-.—]|3 38[1—» HLDA
-4 37— CLK (out)
—{|5 3 Reset in
-—{| 6 3i::Ready
—{| 7 34— 1O/M
- [|8 33— S+
—{|9 32|l-—-—— Vpp
—m={]10 31[1—» RD
- |11 3 WVWR

- {12 2$:So

- {13 28[1—m A,g
-] 14 27— A4

- {15 2 A3

- |16 2 Ao

- {17 241w A

- {13 23[1—w» A4
— |19 22[1—m Ag

— (120 21[0—m Ag
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SOD : Serial Out Data : Serial ©Itq SIIC520 ANLGIHS & Bler DS |
SID : Serial In Data ¢ Serial ©it3 2720 FbIad &« P& A |
TRAP : 33 35[170 I 9 [92© 29,903 TRAP @7 Saf$F Fqeeca & |

RST7.5,6.5,5.5,INTR:942 Pin &t SBR#0 =13« 2301 Sl ¢ |

@ pin @ ey RST7.5,6.5,5.5,INTR s@ifga fefers s 35 |
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INTA : Interrupt Acknowledge.Interrupt #INear ¢tz Sf SN Gy
Signal I9z° =@

ADO-AD7:Multiplexed AData Bus ADO-AD7 %3t Signal @i &wie «
TR T | GCAP (T ST I T IR e Data Bus AT 17 27/

Vss: qIe%

Vcce:+5 Volt #s3ig F=5<918 (7s3r I |

A15-A 8 :Address Bus. High order Address Bus @5 foriaser &er ewi 331 277 |

ALE : Address Latch Enable 9% formam=ie foqe tcq Address qizorw Data Bus
G ORGP vl P

HOLD:DMA FCEIFIS SiegsT GR ©liT 177 73R TIKRICTT FLarY Pl X3

Microprocessor & Biomedical 18
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HLAD : HOLD signal &ifeg = ©i5T 357 75

RD: @bt @& faw control signal.«g e @3
7RIy 1/O 9= Memory device #1er I

WR: @5t g5 Write control signal €2 signal «s
ARy Data bus ¢ fAdibe arefs @3z 1/0
CTICPHC CoTRIT [T |

1O/M: 1/O 93 cesifa operation < Sefwr F4r 27
1O/M=5 2, 1/0 g |O/M=0 2T Memory

Mlcroprocessor & Biomedical 19
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Signal Diagram of 8085

High-Order
Address Bus

Externally
Initiated
Siznals

Muliiplexed
Address/I>ata

External Signal
Acknowledsment

Control

and

Starus Signals

3 ‘L a7 l
RESET CLK
ouT ocuUT
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REEED!

Microprocessor ST GINCS AN

Internal architecture of 8085 microprocessor M [
G\ ATA(]

Register structure STTH GINCS AN

8085 pin configuration STTH GINCS AN
Address Bus ™ GINC® AR
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NS AF6fS

. fTa- o 1S FONorafFe AfGw

. (NN W NG/ ANOEG (]S SOIGIG
INAL/DMO6AL6 NTHFF ALY

. bob¢ NRIPIHTIR I FF 38 {16 PG

. bob¢ WIRIGIATINY 47 70 136 ENoH
OIS
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« Schematic diagram to latch low order address bus.

8085

Microprocessor

Ag
ALE

AD,

AD,

Enable

— G
D

AD;

AD;

AD,

AD;

AD,

Figure 2

ADj

s

7415373

T

2l

High-Order
Address Bus

Low-Order
Address Bus

05H

Data Bus




34t :A8-A15 =zer High order Address bus =éirs
T5b TNl ANy BUs e FRH (FIT IOV BRI
O vl gviey 5¢e e 1A0-A8 =t Low
order Address bus s 45 et T3y bus @z
Latch @ foes ey Ry SimiT awiy 9o 27 |
Latch 7% fa7@ ¥3¢3 ALE pin 37 ALE 97 17
high 29, ©3¥7 Latch e o7 et awiv *F I8
ALE 93 3197 Low o7 @'y eter Latch «7 foes
T YT, AITESIT high e O3 e ey

29 191w DO-D8 zemr data bus 19 Irw 7w
O ST A7l Rl FCT |
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bobr¢ NIRTRIATIA fRTAC HF6

+5V
10k

To RESET IN

I 0.1 uF
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g ™ YR

vob¢ WIRIPIATIT 7 70 9126 FNow

8085

10/M
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REE R *
Af%a- AfSo S fFENoraFe Al ST=F

GO ATLC]

(TR I INAB/AO6AE 438 OIS
NG/ A6 VTR ALY

ok ¢ NIRIPIATTT 49 T ¢ {6 PG 49
I SO NGE

vob¢ WIRGRIATINL 49 76 9126 FNoH
TINIATY NP FACO AT
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A1 AT

FSHIFHN 2 WG (G

bob¢ NRTPIATTIES (LB (N1

8085 up @< write timing diagram I«

B0 Lo ¢ WRTEBITATIIRT AICGHE (NG I9T

8085up @ e Read timing diagram

306 bobr¢ NIRTERITATIIET 2RI CFiﬁ??l’?f“ﬁlT
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Timing Diagram
8085up @7 cvewifs Read timing diagram

SIGNAL T, T, T, Ty
CLOCK W
As-Ag 'X HIGHER | ORDER MEMORY | ADDRESS quercursEn

AD,-AD, Mevoxyaoom| > ACOPCODE| @,D9 Dy -
ALE / \ \
N\ /

IO/M.S, S, | X \omi-o] s, =1s,-1

RD \) 4

Microprocessor & Biomedical
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| T1 3=:10/M @3 319 Low,CLK,RD ¢ MEMR
\ @ < high |

. T13c Memory open =3 |

T2 5%:10/M=0,RD=0 ¢ MEMR=0,T2 75z
emory open 3J ¥R ©F Tl I¥ |

3 7 =7:10/M=0,RD=1 @3s MEMR=1 =7 ©4
3T T :@ﬂm fmm@m 20 AR @R o,

| A gp— frr‘..‘ pr




8085 up @= write timing diagram
I

NMemory Wirite Machine Oy cle(3T)

SIGNAL ;P 5 s

crock IN____“~ |

A, A, p 4 HIGHER ORDER ADDRESS

AD,-AD, x D, S Z( DATA (D,-Dy) >.\-

\

dlo/ﬁ.s..so > oM -0, | S, -0 | So=1

- J y.=

Timinag Diaaram for Memaorey Write Machine Cwucle

Microprocessor & Biomedical 38
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T1 35=:10/M @s 59 Low,CLK,RD ¢ MEMR @3
9 high |

T2 Memory open =3 |

T2 75=:10/M=0,RD=0 93t MEMR=0,T2 75tz
Memory open =3 ¥R Oy
CoTRIT AR |

37 :10/M=0,RD=1 @« MEMR=1 =3 o4 T3
ST THF RS g@@g@;@mdmm AR G BT

p— s ———— Apptic
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RERETS

RHIFH A2 WYL (NG STATH GIA0o AR

.« bob¢ NIRIERITATIIET (T (N1 ST=F
\STNCO AT](]

« 8085 up @3 write timing diagram 1 STTH \Gi«\(\©
ATA(]

. B0 bobr¢ NIRTERITATTIERT WG (NG I
T GINTS NS

8085up GES) mﬁﬂlamemmndiaagram ™ |C2]§ AINCO 4
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5o w1 B0 brob¢ NRTERIATGTTR NGB
B12MNg 8 JAfFFT*N L[
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A1 AT

. 8085 up «a (VNS write timing diagram I

« 8085up vz e« Read timing diagram
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TF PIRT0 $F AT A FF HIoI G ATOTH(0
ORI P (AL I

(FE STR(F3 (IPIMOF & TR S I JF{0
R IO TR NRCHITATIAICD I GHANTIN
W< ST N8 2T G2 FIG(P (PE AR (e |

(AN SIR(FeTs AF(0 INHIPHTNT BIGT STATHN
FACO (T A ST AL Y O (N
2P 0 |
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8085 up 9= write timing diagram

_=r-n"
NMemory Wirite Machine Oy cle(3T)

SIGNAL T, T, T,
crock IN____“~ |

A, A, p 4 HIGHER ORDER ADDRESS

AD,-AD, x D, S Z( DATA (D,-Dy) >.\-

\
dlo/ﬁ.s..so > oM -0, | S, -0 | So=1

- J y.=

Timinag Diaaram for Memaorey Write Machine Cwucle
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T1 753:10/M @3 S Low,CLK,RD ¢ MEMR @3 919 high |

T2 Memory open =3 |

T2 5=2:10/M=0,RD=0 @«3x MEMR=0, T2 5z Memory
open 2 «R O

(SRR

T3 5 7:10/M=0,RD=1 @32 MEMR=1 g3 92« T3 7R t*I¥
G 8 G 99 20 TR AR O & (IS 50T I |

MichpCRERBRRCE B&@@4lical 46

Applcations



8085up @7 cveafs Read timing

Memory Write Machine Chycle(3T)
SIGNAL ;v T, T,
crock IN____“~ |
A, A, >( HIGHER ORDER ADDRESS
AD,-AD, >( D, RS DATA | (D, Do >\
ALE /_\ .
‘ IO/M.S, S, X 10 =0, \ S, =0 | So=1
wr J A

Timinag Diaaram for Memaorey Write Machine Cwucle

MichMpCRERBRCE B&G@Hlical
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T1 753:10/M @3 S Low,CLK,RD ¢ MEMR @3 919 high |

T2 Memory open =3 |

T2 5=2:10/M=0,RD=0 @«3x MEMR=0, T2 5z Memory
open 2 «R O

(SRR

T3 5 7:10/M=0,RD=1 @32 MEMR=1 g3 92« T3 7R t*I¥
G 8 G 99 20 TR AR O & (IS 50T I |
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RERRT

SN (O AT](]

. 8085 up @7 CNINfS write timing diagram 3 FHC©
AT

« 8085up @3 Genfs Read timing diagram M [ \SiIN(\©
AT
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MY AN
204 brob\Y NRLFRIATIART APLOHREIA

30 bob\b NRIEPINTAAAL (FIGr0I] SRIPLIR
300 bobr\b NRIEPIATAACAL (NN ORI

oY GJ¢ okt NIRTERIATITIIAT NS ALY
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8086 ¢ block

MEMORY
INTERFACE

————————— —— — — — — —— —————— —— — — — ———————— — — — ———. ————————

C-BUS !
6
s INSTRUCTION
STREAM
4 BYTE
3 QUEUE
2
1
e e R A T I e A T e e —
I
|
|
I CONTROL
Jl SYSTEM
A-BUS
ARITHMETIC
LOGIC UNIT
= =
| OPERANDS =
I FLAGS i 1L

Microprocessor & Biomedical
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Exrcotion unit:Flags Registir, ALU,Temporary
registor, Genarel Registor 38 1/O control system «=
F3eF AP IFlags registor @ Frer 2 ALU @7 e
fefere set It reset 283 IALU @ e 7107 &1 Mo qr

QNEIETF Prer iy P41 |

Tempary Registor 45 e X i $Tefiee ANP AN G
& )T 432 1/O control system @3 #er 2= f4feg control
signal ©esg ¥¢7 Input 8 output fEo1RT eremces @y 31/
Genarel Registor 45 Jrer 2:

QT registor & [y O SICR TP O/ (FIF ©iee & *(J ©f
W W W | Microprocessor & Biomedical 54
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« Bus Interface unit:Insfruction Queue,Bus control
logic,Internal communication Registor Bus ¢
smeew 8@ IBus control logic zzer fAfég control
signal Beagy ¢ Bus eeemess fa@ge 31 /Instraction

queue & first in first out wéire wicaF Frer Sey FF
R AT IS W P |

Internal communication Register <5 Jrer 2e7 fAfeg

controling signal «s Frxyey f{fey Registor «x J&r
CGITNCI T P |
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8086 up ¥5 Pin diagram

Pl 5, A I
MODE MODE
Weess (IS 1 W (SF)
AD1s = AD1S
ADIS = A eSS
AD1=2 =1 A TISA
A1 = Al BrsSs
AD1IO = A rsSs
ADo rd BHEST
o Yot = [ | o I o e
AT o =g =]
oD I=T=T=ag=] HOLD
A DS RaasrsT a1 HLDA
e | s Tas =4 LT =4
W e =z o I T
N = =T DT/
N =0 DOErT
F Y =T S0 ALE
([ = T T8,
INTR TE=T
Ll I REA DY
Wass (SMIDY) RESET
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DT/R:Data Transfer/Receive € DT/R=0
gee Data recelve g3 DT/R=1 ze1 Transfer
0T |

NMI:Non Maskable Insfrerupt pin.«f fifez
«eers FrEgey Active {7

MN/MX: RS SeafFeNy 4= 7o (e Frer I
TEST:Input pin,wait Insfruction ¥ J<7Ze 27|

Microprocessor & Biomedical 57
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« DEN:Data bus Enable,output Pin,External
Device < R FHI9 & JI© F |

+ ADO -AD15:«% pin &z 16 bit @3 5=
Address Data bus 2573 3793% 37/

« SOD : Serial Out Data : Serial ©itg ¥res=5
SNEBICIT GV PIeT P |

 SID : Serial In Data,Serial ©1t3 79> F¥e5caT
G PIeT P |

Microprocessor & Biomedical 58
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e TRAP : 33 51115 FIcer 379 2F, ©t7 TRAP
T FRAGPIT FCCH @ |

« RST7.5,6.5,5.5,INTR:GB Pin @eice 71570
TR R3ANCT FIer B¢ |

@& pin ezeF 7er RST7.5,6.5,5.5,INTR @&
TR 4PIT fSfere Frer 3+ |
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INTA: Interrupt Acknowledge.Interrupteinear
(71CR Of EEICE &y @ Signal I3%© =1

ADO-AD7:Multiplexed AData Bus ADO-AD7Y
3 Signal 1 v @ JI7© I 1GCARCP @I
WOIF SIS T IR GP2erq Data Bus 23T
IR W |

\Vss: qIew
\/cc:+5 Volt orezng F5351= (73 277 |
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Al15-A 8 :Address Bus.High order Address
Bus &3 Priepier @teir ety $4r &7 |

ALE:Address Latch Enable ¢2 fFreameif feais

%9 Address iors Data Bus 95 ©=ic<e wisimr
T

HOLD:DMA F¢&IeF SUitg>T 4<% ©IbT 157 742

Microprocessor & Biomedical 61
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HLAD : HOLD signal eifés =17 wi5T 37 732

RD: &bt (5 fa@ control signal.«42 e @3
7RIy 1/O w=<r Memory device #er 313

WR: «5r 51 Write control signal 2 signal g
ARy Data bus ¢ fAibe arefs @3k 1/0
CETICP*ITH ToTRIT 1T |

1O/M: 1/O 93% wewifa operation 7 e 41 23
10/M=32z7,1/Q @k 10/M=0 zsT Memory rer_

Microprocessor omedical

] Applcations




Intel 8086 up ¥ @EfEPTIF structure

Accumulator A AH AL
Base register BX BH BL General purpose
Counter CX CH CL regision
Data DX oH ]
Stack pointer sSP
Base pointar EP FPointars
Instruction pointer P }
Source index Sl } Index
Destination index DI registers
Code segment ZS
Data segment DS Segment
Stack segment sSsS registers
Extra segment ES
FLAGS Status register

Fig.11.6: Schematic diagram of intel 80386 registers

Microprocessor & Biomedical
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CGICeT AT @rerp IR egeReez s high/low,Base high/low,sewra

high/low «3& Data high/low iR Tt FFxer 577y ©=i &teT &y
GRPNIR Al R |

Pointer and Index Registor:
stack pointer program & sub B F7 FIT G JIIF© 2F |
Bus pointer: Data @3 %% @5 Address 4199 3¢ |

Source Index : Memory Data segment = Address
417 ey Data segment Register ¢ 3339 27 |

Destination Index : Memory Extra segment ¢
Address 417 & JIRIT P T |
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Segment Register:

code segment program & program ¢ J33© XH
QeI IR LI P |

Stock segment:Memory «f531css eIy F917 &7 |

Extra segment:Memory Aditional Data segment
Instraction ¢3 &<y I IF |

program ¢ 9% Data 419 ¢ |

Instrection pointer:program counter 233 Frer
7,95 #1719 @I instruction 431E F50% 29

Status Registor;ALU ¢ F=mzreers fefére set Ir reset
AT
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RERRTS

306 Loy NIRLPIATINEL WfPCEFOIF
NP QN AR

300 bob\b NRIPINTAAAL] (FIGr0I] SRIPOIR
TP TN NG

300 bob\b NRIERIATAACAS (AN ORI
NP QN AR

rob\y g8 Lot NIRRT T AT
SUNT® AT](]
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AT B

(AT AL RTICGT AP (OR

WA, FNRATF J]¢ [ RF TFIRCIS

CFIBIG SARCATSY CoTaye SfEs

V(S RIS EIGIERS)
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CATATTNE LB TICSS

C, C++
Java, PHP

High level language

Assembly language
Machine language
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Waglﬂ,ww‘éﬂm MERGEEIR
SIARIEH T NalHm T

3 | GO (TR @ TN I AC |

© | GG Ao “AFIgT F41 =2 |

8 | AR T (FC I 32T 41 M7 |

¢ | 9 NBTGHIPCGETET & COld (RIS AT 2AfREed 2 Al (FI
ARTTOT OIS O NEIGHBCG TR I 9= B AT |

Y | C (I 7=20E Q4o |

q | C (2N MTF 4 ARG |

b | GG A R0 NSCGFPCGENE 9 9209 1 AW | T fog fog
NRIFFCQAIETT & (o [oF AR & RS S TS = =1 |
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_CIPTBT0 STRUIAMCSY (TN

EIS>I T OR
PROGRADN

l my filc . asm

ASSENBIL ER

PROGR AN
myfile_ Ist —‘J
myfile ob3 r_ other obj filfes

LI INKER
PROGR AN

v

my faiale abs

+

O3
PROGR AN

my fale hex

Microprocessor & Biomedical
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> | U GFE GfETT A1 TIBT ATPE T (@R o741 ¢ GfST a1 27 | 727 997©
«fe5d == MS DOS EDIT i 3 Sarere 3 tvta NOTE PAD. «febd
2T @I ASCI| T2 0ot I | ACHF AETEIET CReq F12ed i DOS
AXFSTe T = | I8 G FIBER GG AT “asm’ or “src” T 93 7=
(I GRCT QORI 9 J=IT 41 BCACR ©IF ©94F | ET TR GHGT “asm”
RSN T GOTHTE FHS 9 9RO 2 |

3 | (RN (T [J*E @It F130E0 @H/ETT “asm” (F boed GEREIE Wl =7 |
TR RGP TP (I (FICT FHART FC | G AR G5 Sq0er+
BIe @ GG 778 F2T (Od! PCH | NICET+ FIZER GHGTHACE “obj” @ T @R 12
TR GHCOTHCD “Ist” BT A% 1 = |

© | GETREIER 290! 417 TCA! forefe | ol (i @< 3 4T SQqeeit T2 @
9 TPIfTEs T2 (ol A | @ TRARTOD FIRETH GICOTNCE “abs’ BT &FM T4
2 | A0 @™ 72 voed G3AICT 9@ @ RPIRTSE FI3e J 9219 11 2T |

8 | *FFer 4T “abs” Tee® OH (object to hex converter) TRRITT 2B
27 | OH @@ *=79ce “hex” GHGTE [ @FH Fiee todr 367 I ROM @
20T T | @ (AT TP broed @ IR | TON ST [Ofed AEREAR I 970 =
[ 3 230 8 78 IIF UG G LITH 7o A |
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muﬂmﬁw%ﬂ@mﬁm

SCEt (FC I (T (FCC GEEHs FAE G <oy
@R (erege [ifey IO I79=© 20 ACS |
Trgehel 2o ASM86  wiRt@Recd MASM
ETRACIT A 6 T | @A QORI WY 3 robry
fefer wrmeER AFes A1 JvwEers @ TRk @FerE
T (PITC oA FAF G QREET o RIS (T
QT8 I8 f$% (T 9§ 97© 2 |

Microprocessor & Biomedical 74

Applcations



R RCIRE Rkl

Microprocessor & Biomedical

75

Applcations




RECED!

(AR S BTITSE AP (OF ST=ATE GIN(O
NS

WA, FANRAT ] [P TFIRCKS
ST S™ATP TN AR

CFIBTH STRCACHT (TN AFGH ST=HTE To
AR

WICTR A ORGP TINC® AN

Microprocessor & Biomedical
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Vector Location & Interrupt Subroutine

Priority EdgeLevel Vector Location

] Q1
» 1 RST 1 o 003Ch
7.5 CLR Q' Mask
Beset
RST 7.5 terrupd recog 0038h
—?"[—l R&ST . 034h
3 — e 6.5 J_—q.i:"h"ﬂj
Mask
ARD 00300
4 T RST J— o) 002Ch
5.5
Mask 0028h
1 TRAP 0024h
— T
T
EI—| 0020h
Resef— " S Q —
Any Eace Tt @ R Interrupt Get BST 0018h
—- a asapmaes tnteers Enable FH 0010h
s _ | NTR L Enable T3 Code
— AND From Ext. 0002h
HW
0000h
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TRAP : 2@ G55 o7 q1cF<eT 251916 e NM I 390 77 1 95 Jeprayer
I GBICF FITHN PACO XF 7 GR 5T FPIGPT 8 FAC© ZF T |

RST 7.5, 6.5, 5.5. : f4t> @ @917 FCHIeT IDIFPG (ST 2T | ST GeoT
STGIFHT GIR T CARNTIT IO (V3@ P

olfaR TeRET TR 8 FBIAPS P weet = riares | faes orws f[foy arF
iR T CrRTl 2T

RST 7.5 : GbT &5© Q108 ™A Fred G T “1EeT BRI T

RST 6.5, 5.5. : G6T IBIFPT (FTCICET “H4FIoq GRIE 1T 56 FIRCHRATFH
BEICS SNLIPHCAT V1T Foi1vey 7t FCH (3T 2156 [BAIfR @ AME |

TfER IBIFPT AR 8 TV (P ITIFPT [RCPICPT et I O STy
2TIRPE [CPICPT JIfF AT |
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Memory Maping

B G-

Memory address from

processor

Main memory accessed
if address not in cache

1
J

Compare with
all stored
addresses
simultaneously

Cache

Address I Data

Main
memaory

.....

Address iound’

A\

Address not
found in cache

Access location
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«  Memory 7= e FIGPAoI Fe F17 “feres Memory
Maping 3= 2718086 up @ 16 & Adress line w1 | Ficws
FRICL6 5 RIS {6 2= P4 *7 | Gews JRIey 65,536 memory
e e Address 41 2% |

Fixed instruction and data:faf78 e o)y &= %17 &y 92
YT IO X [T & T COfF P ©OIend 9% a8 ©Rly &ar
NI Gy JIZ© I [PACOIER « ez Keyboard ,sub
rutine,vedio Display, /O Program 3R &7 1t |

Variabal data:sZ# ©ing Ot & IRIT GO JI2© X7 IQTerT
CeT CRIPICETT STl SR 33 IR QG X0 ST YR CFF I |
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« Stack RAM: Mamory Map 93 s Geeiee
Stack RAM 3e7 /Stack Pointer D3 @&t faz@e
7 IStack pointer 9 FIRICT TR PIF
OIGT A SRIST 7 T ©F (7@ Pl R |

» Address boundary: 16 & Address #ncas Jr<ey
98 65536 & Adress = FT TV TE FA
12 k fRGex ROM memory 3r JifF o T

AfGIOTNeT CIoT RTFCTT G RAM J1_2IT 341 27 |
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4k RAM 5 s1ce @b 8 bit

I_.-___A._ O N R T T, R e

- s

b —_— - —_—— L EE

FIGURE H.4 Microprocessor connected 1o 4K FAM using linear select decoding
techniqgue
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« direct memory access @& T&fSre NRFHACPIIT T
Q2 ®OT i/p f&e1257 @ memory feerZe® sear data sy
qui PHICP I |

g=icr DMA COTROLLER Hold request ¢ srsimcsy
NIRCEFIECPIET OIF PG % 7 data bus ,address
bus ¢ control bus @57 YeeTicss free I Y& 7T
TMeTIF Gy I *F | FMRearricress Hold signal rezrs
A AT OIF FIWET ¥ P bus e free I & T
HLDA signal 95 s1&5e @iz a7 |

©IFF1F NIRRT Fifee memory @3k i/p device @3
YT OR HTI &7 9 X7 |
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DMA CONTROLLER BLOCK
DIAGRAM

ADDRESS
LATCHES
ADD - AD1S L
O"C‘\O SDDRESS BUS
ALE - o *
MEMORY
DATS BUS DATA BUS
&
P P *
O
COMTROL BUS EUQ'J;‘U'—
IOF. 1O B -
HLDA  HOLD | MEM . MEREA
T DATA BUS
HRO
HLD A [ Y CONTROL BUS
P COMTROLLER ALY PERIPHE RAL [SM%lTiETK
. =0
+ bREQ MEMW. MEMA DEVICE COMTROLLER)

D CE.O +

Block diagram showing how a DRMA controller operates in a microcompuiter system
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« direct memory access &% T&fSre N ETPIIT SR>
a2 ®Ier i/p feer2sr 8 memory foeiRer sty data Jmr
quiey FFCe T |

g=icr DMA COTROLLER Hold request ¢3 srsimcsy
NIRRT ©IF FIRIGY % ¢ data bus address
bus ¢k control bus &5 eeTc free I I& Feq
CHTIT Gy J°7 ]F | FRearrieriess Hold signal ainszirs
A AT OIF FIWET ¥ P bus e free I & T
HLDA signal «3 sr55es eifacr a3 |

OIFFF FREFRPPR Jife® memory <=k i/p device @&
YT ORI Q7 9 X7 |
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8255A 4«7 block diagram

—_— 5 [T ]
POWER PAT-PAD
SUPPLIES > GND
([l
BI-DIRECTHOMNAL PCT-PC4
DATA BUS
D7 -D0
(T[]
PC3-PCO
D ————
W e— GROUFP B
Al CONTROL [T =]
FPET-FBO
Al
RESET
Ccs
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Read write control logic fafeg controling signal @7 ©sa1g Fcq
Read ¢ write wR*tss fz@ 57 |

data bus buffer : DO-D7 z=c< 8 bit data bus @7 oo @7
e R PCT ©RY STE NI &7l PR |

8 bit internal data bus : 8 bit ©2F @& ¥% 3 FZIRT F7IT Q7T
P |

group A(PA7- PAQ):-9tw BIST port S JJMCT T AeF | 9=
F2fecgdeT @k 8 bit data w17 gwics FIcer T XX |

group B (PB7- PB 0):-9twg % port B @< 391t 1 AT @1
FRfemeTT @R 8 bit data S awiq FFce MNT |

6. group C (PC7-PCO0) : @tws @rsr port C o 91 [T AT |
<JT F2fecgeaT | qewq pc0-pc3 IOWER ¢k PC7-PC4
upper data/address giecss & P T |
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PPl @3 block diagram

—_— 5V [ L]
POANER PAT-PAO
SUPPLIES » GHND
o
BI-DIRECTHDMNAL PCT-PC4
DATA BUS
D7-DvD
o
PC3-PCO
D ———
WR  —— GROUF B
Al CONTROL [Tiw]
PEBT-PBO
Al
RESET
Cs
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Read write control logic Af¢g controling signal ¢ Gesg ca
Read @3 write wR*tss (2@ 57 |

data bus buffer : D0-D7 7= 8 bit data bus 1 feer2sr gz
T R P O SE Al Qi P |

8 bit internal data bus : 8 bit ©*" eteTr ¥ ¥ WA~ F7IT 7T
P |

group A(PA7- PAQ): -9t g9 port S J31Cr [T MF | G31
FRfCcae=e @<= 8 bit data ST ewicas Ficer I IR |

group B (PB7- PB 0):-9twg % port B @ 390t 0 AT @1
J2fCcz¥eT Gk 8 bit data ST ewi F7Ce AT |

6. group C (PC7-PCO0) : @tws @rsr port C o< 91 [T A |
GJT g | qewa pc0-pc3 IOWER <k PC7-PC4
upper data/address g & P X
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« 8255A 31 PPl @3 block diagram
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Features of Pentium Processor

Salient Features

Superscalar Execution
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Features of Pentium Processor

Separate instruction and Data caches.

Dual integer pipelines i.e. U-pipeline and V-Pipeline.
Branch prediction using the branch target buffer
(BTB).

Pipeliened floating point unit.

64- bit external data bus.

Even-parity checking is implemented for data bus,
caches and TLBs.

Microprocessor & Biomedical 116

Applcations



Salient Features

32- bit Superscalar and super-pipelined architecture CISC
Processor.

32-bit address bus can address up to 4GB of physical
memory.

64- bit data bus so arithmetic and logical operation can be
perform on 64-bit operand.

Two integer pipeline U and V with two ALU’s provide one-
clock execution for core instructions which Improved
Instructions to execute Time.
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Superscalar Execution

[ X X J
e
= ® e
Superscalar Architecture -
g B Fetch & Instr. buffer
SEESasor e s =R T 1= = <[ 1]
|| || — g::ﬁ:iun?m o—— g
Secods =1} =
Rename&& S m g(é - Integer —— .
Dispatch (Ws;&ms. etc.) g% —— = unit
— Integer - T
Register - unit
S e | Cornm:‘_“_l
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It supports superscalar pipeline architecture.

The Pentium processor sends two instructions in parallel to the
two independent integer pipeline known as U and V pipelines
for execution of multiple instructions concurrently.

Thus, processor capable of parallel instruction execution of
multiple instructions is known as Superscalar Machine

1.

Pre-fetch (PF): In this stage, instructions are prefetched by
prefetch buffer through U and V pipelene from the on-chip
Instruction cache.

First Decode (D1): In this stage, two decoders decode the
Instructions to generate a control word and try to pair them
together so they can run in parallel.

Second Decode (D2): In this stage, the CPU decodes the

control word anghgalculatestissagdress of memory opergng

Applcations



4. Execute (EX): The instruction is executrd in ALU and
data cache is accessed at this stage. For both ALU and data

cache access requires more than one clock.
5. Write Back (WB): In this stage, the CPU stores result and

update the flags.
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Features of Pentium Processor

Salient Features

Superscalar Execution
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Progrommable Logic feei1251 | iZcrremias
fafes s Instruction awiy 71 17 |

NIZCFRCTIRT Qo $7cad Instruction 927 Fcq
@R Instruction SgRIET ©RTE AT afrwT T
output & Gl FF=TPeT &7l PCT |

e 2. l/o prot : /o ¥ IR /e &r1© data a2
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