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Microprocessor

Internal architecture of 8085
mICroprocessor

Register structure
8085 pin configuration
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INTA RST65 TRAP
INTR IRST 55|RST75

Interrupt control

2

8-bit internal data bus

GND =i Timing and control

T Clk )
X2=¥ Control smus Rouc

ClkOutT l*)(sn ALE sos, |onw THLDA Reset out l

Avs - Ay

Ready Hold eset in address bus

ADy - ADg
address/data bus




ALU:Arithmatic Logic Unit : et &7 aifafes
G, F[REErT, @7 @ Oy Tehifa F 79I 7T |

Accumulator: 8 bit ¢ registor,ALU 45
FEPECE NP NI & 40T F10d |

Flog Flip-Flop: ALU 93 F=frers fehere set
SIS reset 27

Temporary Resistor:Accumulator €5 295
gifee ALU @7 &y sa19 " Input Temparary
Registor t=t oe|
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Instraction Decuder and Machine
Encoding : (17 e (i ST aes
PP P T |

W Serial 1/0 control : Serial 17 8745 @ &7
e e 93k Serlal o Output 2rsag
Gty Pler T

» Interrupt control: /<feg Interrept signal
G @melnterreptaﬂwww&?




8- bit Internal Data Bus : Sre5@ie St 27 @& TSET & A3
Data Bus <t 951049 %41 27 |

Timing and control : &feg clock signal Teeig st s €= 7 «2e
controling signal BeAg 3 3717 fCo18 fFgas e |

roggram counter : Program counter 43 & 241 (@ A4 Instrection
2 o Memory Address fofze w2t @49 @56 9126 6 =7
rogram counter *=st Memory fbfze w1 &y @3 @ I I

|
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Stack pointer : stack pointer 16 bit register
Memory pointer 21t 317 71 ZF,45IF LT
R/W Memory it oz w1 27 1

Address Buffer ¢ Data Buffer : Address g<e
Data W71 &l 915 G5 U1k 1 2T |

Instraction Register o=y @z Memory e ey
FHIT G (ETICPHC 62 0 |
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8085 @7z flog Registor

Sizn Fiag Zevo Fiag Aunxiliary Carry Parvity Fias
Fiag
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Zero Flag : =1t %[y 2¢s1 zero flag set 263 IA™ reset AFT |

Sign Flag : F=1=sT Negative 2t sign flag set 263 ST reset AFed |

Carry Flag : sNfafes S/t G 0T FewCel QTO (I AT ] Set
T(F AR reset 2 |

Auxiliary carry: sf<fes operation @ D3 fefes f Sestine =i,
D4 fefet sifees wxcst Ac flag set = |

Parlty Flag :F=ee verorRegEssorREaigetirtly flag set 20, J7T reset

A HCAtroris
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8085 PIN
CONFIGURATION

8085 Wirerreemics pin diagram
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X —»{]1 40 Vce
Xo —={]2 3 HOLD
Reset out ¢—{]3 38 HLDA
SOD w—{]4 3 CLK (out)
SID —»={]5 3 Reset in
Trap 4—{]|6 3 Ready
RST 7.5 —{]7 34— IO/M
RST 6.5 a—{]|8 33— S,
RST 5.5 —p={]9 32— Vpp
INTR —»{]10 31— RD
INTA «—{]11 3 WR
AD, -a»{]12 2 So
AD, =-p{]13 28 Ays
AD, =p={]|14 2 Aqa
AD; {15 2 Aqs
AD, =w»{]16 2 Aqo
ADy; {17 24— Aqq
ADg up{]18 23— A4p
AD,; {19 22[1—m Ag
Vss —]20 21— Ag 16
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SOD : Serial Out Data : Serial ©1tq SICG%[5 AN &y FISt S |
SID : Serial In Data ¢ Serial Sita 3795 ANLGIER T SIS F(F |
TRAP : 33 TR0 FIC& 19z 27,9 TRAP @3 S@f€<sia Jese @ |

RST7.5,6.5,5.5,INTR:42 Pin @t S5R90 =12 oM et 5 |

Q2 pin &t ey RST7.5,6.5,5.5,INTR Saifs<is fefere srer e |
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INTA : Interrupt Acknowledge.Interrupt #Insar ¢5it2 S ST G @
Signal 73z® =@

ADO-AD7:Multiplexed AData Bus ADO-AD7 &3t Signal =i & @
JIZ© TF |GTAICE (O SOIT SIS T G2 GFeerg Data Bus 2T Ii9ge &% |

Vss: qfew

Vcce:+5 Volt oe3is 51 (7 s3r 33 |

A15-A 8 :Address Bus. High order Address Bus @3 foraner eter g 31 33 |

ALE : Address Latch Enable 92 ferran&fe foa twrcq Address Jieoiw Data
Bus @3 Ot w&ar e

HOLD:DMA F@ieIs 1G> 43R ©IBT 97 73R DIKRACTT T Pl Q7
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HLAD : HOLD signal &ifes 215 ©iot 9157 7158
RD: @bt ¢+ faw control signal.«2 Fragfer «F
Ty 1/O 5= Memory device #er 3w

WR: @bt 955 Write control signal 2 signall
@7 gy Data bus ¢ Adifee ayeifs 932 1/0
CETICPIC o7l T |

|O/M: 1/O 9<% cewifs operation & Sienwr 1 3
1O/M=3 2, 1/O ¢32 10/M=0 ZeeT Memory
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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 STTH GINCS AN

Internal architecture of 8085 microprocessor M [
GO ATA(]

Register structure STTH GINCS AN

8085 pin configuration STTH QNS AN
Address Bus ™ GIN® AR
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NI FF6fC
. qfBa- Gf%o *@ oo aAfw

. (NE T 2NAB/ANG6D ]S SOITONS
SN B/DMCHAT VLR AL

. bob¢ NRIPIATR I FF 38 [FTI6 PG

. ok WIRIGRIATIT 4 3G A36 o
OIS
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IS WREF @ AD7-ADO 39 fewifeafa: afe
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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




41 :A8-A15 zzar High order Address bus =R
B5b FYer Aoy Bus €@ FHFAG (Rl N QTR
O i gl ce e IA0-A8 Zear Low
order Address bus & f45 3ot sT391g bus
ete Latch @3 foes Mo ©viy eivley gwia 90 27 |
Latch & 7@ ¥3¢3 ALE pin ,3%7 ALE 97 319
high 23, 37 Latch gte o &ten g1 307 58
ALE @7 3f7 Low 2¢e7 937 weer Latch gg foes
o IR, ARSI high 20T ©Ry @tetr gy

2¢7 /w7 DO-D8 zear data bus 1 srow 1w
O & rIY 7l P |
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>3 T

vob¢ WIRGRIATINT 49 76 9126 FNoH

8085

10/M
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REC R

AfGa- AfSo (S oo AfGFT sT=Hh
SIINC® AT

(TN NI ST/ AO G 43¢ SOIENS
SN B/DMOEAT VLRI ALY

Yo NRIRIATING I I (72 A6 TfIFE6 @
I 0O AR

vob¢ WIRIGPINTY 49 70 926 FNiow
ORITATN NP P00 AT](]
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A1 AfBf®

BPHIFH AR WANGRR (G

bob¢ NRTPILATTIES (LB (N1

8085 up «¥ write timing diagram <<=

2004 brob¢ NIRRT WGP (NG I

8085up «s areifs Read timing diagram

3706 bob¢ NIRTERITATIIET IR CFlﬁ??l’?l’W
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Timing Diagram
8085up ¥ cwewifs Read timing diagram

SIGNAL T, T, T, T,
crocK N e
As-Ag .>< HIGHER | ORDER MEMORY | ADDRESS X:;NercwiED
AD-AD, rowemorner | > g orcobE| m@,-Dy >\ SR
AT N
IO/M.S, S, | X \\.:orﬁ=o. S, =1 Sg—1 :
=P y ~ | |
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| T15m:10/M @ Low,CLK,RD ¢ MEMR |
\ @ T high |

' T15 Memory open X3 |

T2 9 5x:10/M=0,RD=0 @t MEMR=0,T2 JNtx
emory open ¥ «3r O ATl I |

3 7 ¥:10/M=0,RD=1 @3t MEMR=1 = o3«
3 T i@moms@@@mm 2 A Q3R O,
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8085 up ¢z write timing diagram
AT

NMemory Wirite Machine Oy cle(3T)

SIGNAL T, T T,

cLock [N_____“~ |

A, A, X HIGHER ORDER ADDRESS

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

\
10/M.s, s, | X oM -0, \ S,-0 | Sg=1
‘ WR \l /L

Timinag Diaaram for Memaorey Write Machine Cwucle
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T1 357:10/M @ 3w Low,CLK,RD ¢« MEMR @3
< high |

T15™ Memory open 23 | |

T2 >571:10/M=0,RD=0 @32 MEMR=0, T2 Atz
Memory open 23 «R =iy
CTT T |

3997:10/M=0,RD=1 st MEMR=1 g3 %39 T3

A @@m.cﬁgﬁﬂsﬁ&mm T IR O ST,
erre-r— =T STIST )| App
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REE R

37‘1@35“174 LR @IC&5|§R (G ST SN (® AT](]

.+ bob¢ NIRIERILATINET T (NI ST=<F
\SINCO AT](]

« 8085 up @3 write timing diagram T ST GO
ATLC]

. B0 Lol NIRTERITATTIET WG (NG I
T IR N[

8085up a3 (ifgrBead:tirH RGidiagiam M e [ GiI~Co ,
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5o ¥ 20 Yol ¢ NRIPIATIIE ZTGPN
BI2fNe 8 AfFFTHN L]
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A1 AfBf®

- 8085 up 97 CINIF write timing diagram 3

« 8085up ¥ e Read timing diagram
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TF PIRT0 $F AT A FF HIoI 49 ATOTH(0
ORI P (AN I

(FE STR(F3 (IPIMoF & STz R EIGIEETIY
RO IENT SRCIT NRERITATTIACE I A5
IR N 8 Y G2 FIGP (PO ATR( 0o |

(AN STIR(Fes B0 INHIPHTNT BIGT STATHN
PO (T A4 STACIT TP TT O (W
ATR(CPe] (e |
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8085 up ¢z write timing diagram

-1
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 5 %:10/M @3 1w Low,CLK,RD ¢ MEMR @3 501 high |

115N Memory open X3 |

T2 7 551:10/M=0,RD=0 @32t MEMR=0, T2 s=cg Memory
open I W3R Ry

T T |

T3 71=:10/M=0,RD=1 @3t MEMR=1 27 ©4« T3 75q T
QO T (I 9 20T T QR O T (A0S 5o I |
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8085up g crewifs 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
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T1 5 %:10/M @3 1w Low,CLK,RD ¢ MEMR @3 501 high |

115N Memory open X3 |

T2 7 551:10/M=0,RD=0 @32t MEMR=0, T2 s=cg Memory
open I W3R Ry

T T |

T3 71=:10/M=0,RD=1 @3t MEMR=1 27 ©4« T3 75q T
QO T (I 9 20T T QR O T (A0S 5o I |
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RERRTS

SN (O AT](]

- 8085 up 97 (NS write timing diagram 31 PO
AT

« 8085up ¥s e Read timing diagram M [ \SINC\©
ATA(]
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NS ARfof®

20 bob Y VRGN WHPLOPEIF

B0 bob\y NRIGRIATAAAL (J

CROERCIEINE

300 bob\b NRIERIATAACAS (AN ORI

oY 3¢ Lokt NIRTERIATITICAT T ALY
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8086 ¢s 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
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Exrcotion unit:Flags Registir, ALU,Temporary
registor, Genarel Registor €3z 1/O control system ¢s
Fex AfFe IFlags registor €3 e 27 ALU @7 Fareeers
fefere set It reset 26T IALU & Frer s7er &617 Aifaios Jr

RIS Prer T 1 2

Tempary Registor 4 Ier Zee O STeICF ANAP TN G
e 9T 992 1/O control system &3 rer 2e7 f4fes control
signal 8s7g ¥F Input @ output fToIZT @ fA3ay 41 |
Genarel Registor ¢ Jrer 247:

Qe registor 45 [Rfeg O SR, I O (I ©Icy &l 7 ©f
ey 4t SICR | MICROPROCESSOR & Biomedical 54

Applcations



« Bus Interface unit:Insfruction Queue,Bus control
logic,Internal communication Registor Bus @5
TR 9@ |Bus control logic zzer [Rfég control
signal ©e=1g 3¥¢7 Bus @@t 43 <41 /Instraction

queue e first in first out Sirs ST Frer ey T
R AT PIer 2T P |

Internal communication Register ¢z e g&7 fqfogy

controling signal €3 34T [Afeg Registor @7 Jc&r
I 507 FCH |
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8086 up «@s 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
Ny = AT BSES
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
z¢e7 Data receive g2 DT/R=1 e Transfer

T

NMI:Non Maskable Insfrerupt pin.«f5 f&fee
qeerg Jrggey Active 27

MN/MX: R SeafseiT @2 7fo (Niee Frer Fe|
TEST:Input pin,wait Insfruction ¢ k3@ 7|
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DEN:Data bus Enable,output Pin,External
Device & 7 F90F & 7919 7 |

ADO -AD15:¢2 pin &z 16 bit 93 Mf6rs
Address Data bus f27ts 792© 27/

SOD : Serial Out Data : Serial ©itg wfes96
STNE/BICIT Sy Prer P |

SID : Serial In Data,Serial ©1< gv95
HNLCICIT Gy PIer P |
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o TRAP : 33 3510 Ficer 79%@ 27, ©c7 TRAP
T SRf4FIT TICoCE [ |

« RST7.5,6.5,5.5INTR:GB Pin @t@ice 35/9105
T2 2T et 3¢ |

@2 pin e ye8r RST7.5,6.5,5.5,INTR ¢2
w4l fofere Fier weT |
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INTA: Interrupt Acknowledge.Interrupt=ineat
¢7[CR ©f Tt & @ Signal 9@ =

ADO-AD7:Multiplexed AData Bus ADO-AD7Y
fax<t Signal w1 &miv @ JIZe T 19T ¢
SOIT ST T G2 2wt Data Bus 21
IIZ© T |

Vss: afee

\/cc:+5 Volt 2nezs 715318 (7e3 27 |
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Al15-A 8 :Address Bus.High order Address
Bus & forisier @@ & w9 3 |

ALE:Address Latch Enable 92 et feit
rc9 Address Iicors Data Bus 95 ©=ijitss 9
T

HOLD:DMA Ftqiend St G2 ©i5t 9137 4%
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HLAD : HOLD signal &ifes =7 wit 397 7%

RD: @bt @55 fa control signal.«2 fFreamer 97
Ty 1/0 9=k Memory device #1er I

WR: @51 95T Write control signal 2 signal
@7 A2y Data bus ¢ fAdife s 93¢ 1/o
CETICPC ToTT TF |

|O/M: 1/O 43z caeifs operation = Siefwr F<1 27
10/M=3%ze7, ||Q @k 1QIM=0, 2T Memory e

Biomedical

] Applcations




Intel 8086 up 9T @&E5I 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
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TS ICaeT 2T fersig-eyieyeecs high/low,Base high/low,31851s
high/low ¢3¢ Data high/low SR Bt 3t 579y ©Rlf el &y
G el I |

Pointer and Index Registor:
stack pointer program &3 sub o 7 F17 G TIX© 27 |
Bus pointer: Data €7 &% ¢ Address 4159 3¢ |

Source Index : Memory Data segment ¢ Address
¥917 ey Data segment Register ¢ 33%@ 7 |

Destination Index : Memory Extra segment &
Address 919 &7 IIIT P T |
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Segment Register:

code segment program & program ¢ J31® T
AFTSIOT TR 4TV P |

Stock segment:Memory «fFz1es [CFIZT F919 &7 |

Extra segment:Memory Aditional Data segment
Instraction 43 &=y I37%© X7 |

program ¢ 9% Data 419« 5¢7 |

Instrection pointer:program counter /271t e
FF,4% 179 @I instruction 312 F9c% 27 |

Status Registor;ALU « Fenreerg fofere set r reset
el
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RERRTS

306 Loy NIR(EPIATANET WfPCEFOIF
NP QN AR

264 oty NIRIRIATIARS (IGr0Id SEIFEIA
STTH GINCS AN

30 bob\b NRIERIATAACAL (NN ORI
NP QN AR

Yoy g8 ot NIRRT T AT
SN AT](]
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AT B

(AT AL RTICGT AP (OR

WA, FANRAT J]¢ [P TFIRCDS

CFIBIG SARCATSY CoTaye SfEs

V(S RIS EIGIERS)
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CATATTNE T B TICSS

C, C++
Java, PHP

High level language

Assembly language
Machine language
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SIS, F=RAR 43¢ [ TR
I RIS o e

Q| TS (TRl & T FI A |

© | Gt Ao ARFET a1 == |

8 | FREN T (FIC [T 41 T |

¢ | 9F NRIGFFCQENET & 0O (ATCE AN Ao S A &
HAfTTST RGNS O NSTGHIPCHAICE AR 1 T |

Y | C (&N JRE QYo |

q | C TN TS S0 AR |

b | AT I QAT NRCFBPCGENE (IR 41 AT | e fog fog
VRIFFCG NG S [Og O GraNg TS S TS I 1 |
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_CIPTBIG STRUIMCSY (oTaNte

EIS>I T OR
PROGRADN

l my filc . asm

J ASSENBIL ER

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

LI INKER
q PROGR AN

“ v

my faiale abs

+

O3
PROGR AN

i my fale hex
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> | AT GFE GfSBT A TIDT ATPR F9F (N o141 ¢ @fSs el =7 | 9297
jaze «feog zeell MS DOS EDIT teiaie r Bt @3 tsta NOTE PAD.
«fe7 2t @3B ASCII FIZe Codl I | AHE ETRANRT CFE FIREF A
DOS “&fete @7 27 | [F8 G FIRET GHGTT AFE “asm’ or “src” T
o7 @ (I AT QOTRET FIRIT FAT ZCACR ©OFF G2AF | (T FIBETH AHGTHT
“asm” AT 4T GO FoP IO [ |

Q| (AT (FE JFE G FIRER GHETT “asm” (& boed ATRAIE Wl 1T |
AT G AYR(S (VA (FICC HATET I | QORI HQE A6 SACE3
FIZeT 8 G 18 FI3e (ol IR | TGS PSR AHWDAFE “obj” 7T W 12
TR GHGTIE “Ist” BT AF T4 T |

© | GOTREIER S9! diof =eeTl forefe | foTed (g O 1 @IS S_ees Fiee @
QFRATOD 13T Codl I | GIIIARTSE FIREAT QHBAXNCE “abs’ =T F F41
Y | A0 @ {2 broed G2AITT @ GIRARISE FI3e (IS 41 2 |

8 | 7SI 4ITe “abs” FZeE OH (object to hex converter) tITsT ST
2 | OH @@l *RReice “hex” GFGTF (M8 @b T2 todr 37 I ROM @
AT I | @ (AT T broed @ (R | FONH S3(SE [OfGd AR 970
I T 230S 8 21U HI7I(F o @ KT F™94g I |

MICROPROCESSOR & Biomedical 73

Applcations



MQWW%WW

SQSE (T (N (FICC G0 I G [Kioy
@R (ereeige [fey GIemaR 9z T AT |

CARATTHR 2o ASM86 wiRtemwed MASM
OTTRAIES AT T ¥ | O QPTRAIES NN brobry

fefes urmeez AfdFeia a1 ARSI anerEl e
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Vector Location & Interrupt Subroutine

Priority Edge/Level Vector Location
] Q1
> A |RsT ' o) 003Ch
7.5 CLR Q" Mask

RST 7.5 interrupt recopmas 0038h

—?"[—l R&ST . 034h

3 — e 6.5 J_—q.i:"h"ﬂj
Mask

ARD 0030h

4 T RST J— o) 002Ch

5.5

Mask 0028h

1 TRAP 0024h

—
i T
EI_| 0020h
RESEIDI S Q —_—
Any Essoagnoesd !n!hw@ R I.I'I'[-E'ﬂ"l.':l{ GEI RST EDIEI:I.
s INTE. : Enabile FH Code 0010h
— AND From Ext. 0002h
HW
0000h
MICROPROCESSOR & Biomedical 81

Appticatiors



TRAP : 2t 990 79 F1cw3eT /a5 e NMI o1 25 1 99
TSt D GBIF PN PO T Al QIR G5 FRIGRT 8 FAC©

JAr

RST 7.5, 6.5, 5.5. : 4t6 @ &I FICFT LBIAPE FRICAT ReT | 431 76T
STGIFHT QTR BT CRNCNT NG @y P T
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RST 7.5 : 951 21teio® ieE ~rHered e bt 2T G 21

RST 6.5, 5.5. : 45T 8515 (eTeeeT ~rHpres 9ii€ 7 95
NI TG D0 VG IFHTT [A41Z S9N o1t ¢ &7 215® Ganfae
CETRT AT |
¢ STIRE AT 8 T (I SRS [IFIEPT Pl POF OIT A
SDIPY [P0 JF A |

MICROPROCESSOR & Biomedical 82

Applcations



Memory Maping

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 & 3z FFFAOIT bize F317 Afe=zs Memory
Maping 3 257 /8086 up 97 16 & Adress line w1 | Jcwg

AL & 2 ({6 2w 1 27 | 9evd FA>Iew 65,536 memory
teTiceec Address 91 27 |

Fixed instruction and data:faf@8 7 o=y et 19T &y 92
TVNIE JIZ© T [ (F F Cofy 707 ©iend fog A o=y e
TRNT Gy IO X [FCoIRT « G Keyboard ,sub
rutine,vedio Display, /O Program 3R &1 1t |

Variabal data: szt ©rF oRyc &t AT G G970 I QTG
0o SR SN R AT (PN SeS ZeeT SRPCE TR e A |
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» Stack RAM: Mamory Map 93 1% 9aeiee
Stack RAM 3ze7 iStack Pointer D3 w&pst fazae
7 IStack pointer 9 YR FLEFTOIT IR
©IGT A% SRST 71 R(T O (AT A &F

» Address boundary: 16 & Address #13cvs T
e 65536 & Adress T TeFT TS TE N
12 k fi6ce ROM memory 3t 3ifF oot 2o

AfgqeTNe il FeT=ed & RAM 19T 91 37 |
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4k RAM @5 71t 930 8 bit

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

- s

e + S

FIGURE H.4 Microprocessor connected 1o 4K FAM using linear select decoding
techniqgue
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DMA OPERATION

Address Bus 4 &
Data Bﬁ 7 : i

C

'] "
Bt

HOLD & | '™
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» direct memory access €% V&fSre FZFHETPIIT S

&2 7Ier i/p fee12sr @ memory feeiR@re Jokr data s
SN R T |

gy DMA COTROLLER Hold request @ srsmey
NIZ LTI ©IF FRIGFT I% Fed,data bus ,address
bus ¥s2 control bus @57 eence free I Y& FcF
ST Gy 9401 &F | M3cergerreas Hold signal snszns
T AT O FRIGT % F¢q bus e free I & Feq
HLDA signal 95 s155cs eifaes arzr |

©IFIF NRFREPE Jifee memory €3z i/p device €3
TXT R SITIT Q71T 7 Q|
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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 @2 &S TZEHACPLIT S

&2+ ®Ier i/p foei2sr @ memory feei3ere Jesy data s
SN FHICE AT |

gty DMA COTROLLER Hold request ¢ Jrmey
NIRRT ©IF FIT 3% Feq,data bus address
bus ¥z control bus @5 e free I & FeT
reFIF Ty Je1 &F | MiZearieoriesw Hold signal srezrs
AT AT O FRIGT I% F¢q bus e free I & Feq
HLDA signal &5 J&5eT enifvesr x|

SIFHIT NIRRT Jfe® memory €3¢ i/p device 9
THT ORI I ST 4 T |
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8255A @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 feg controling signal €3 ©esy scx
Read ¢3r write S*ts 3@ e |

data bus buffer : DO-D7 =iz 8 bit data bus v fee13T g7
AT I FCT ©ORT Tl A7l &viey < T |

8 bit internal data bus : 8 bit ©=r eteT 42 47 7T AT L7l
AT |

group A(PA7- PAQ):-gtas =i port S T aF e | 91
R 93z 8 bit data ST gwitas it I97F I |

group B (PB7- PB 0):-9tws @15 port B & 390t 20T MeF 91
ARSI @2 8 bit data ST &FT FICS NF |

6. group C (PC7-PCO0) : wtrg w1 port C & [t T e |
@31 FRfecge=er | 9mg pc0-pc3 IOWER «3¢ PC7-PC4
upper data/address ZeET G P
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PPl @3 block diagram

—_— 5V [ ILm ]
POANER PAT-PAQ
SUPPLIES { = GND
o
BI-DIREC THIOMAL PCT-PC4
DATA BUS
D7-D0
o
PC3-PCO
D ——————
VR e—— GROUP B
Al CONTROL [Tiw]
PEBT-PBO
A0
RESET
CS
MICROPROCESSOR & Biomedical 110

Applcations



Read write control logic feg controling signal €3 Gesy sx
Read ¢3r write Se*ts 3@« e |

data bus buffer : DO-D7 =iz 8 bit data bus v fee1ZT ¥7
AT I ¢ O BT ATl vy 9 T |

8 bit internal data bus : 8 bit ©27 @@ 93 U FZET 7T Q7T
PATZT |

group A(PA7- PAQ):-gtws a1t port S e a7 M | 91
q2fecs=1T 93 8 bit data v awicas Fcer JIRIT &7 |

group B (PB7- PB 0):-9zw &r&r port B o3 SR 263 e <1
3T 9 8 bit data AT g7 F0e T |

6. group C (PC7-PCO0) : wtmg wrar port C & el T MF |
@3t FIZfeca=er | 9mmg pc0-pc3 IOWER «3k PC7-PC4
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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.
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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
L X N B
[ X X
. -
Superscalar Architecture -
g e Instr. buffer
SEE el e s B T 1= = =1 11
- Floating |le— o F
= SOoINt unit
|G F E
R i S ::ser\;bo‘\ g; - Integer —— .
[;rs‘apranlgh R tatic stations, etc.) ‘%3 . wntt
— Integer - T
Register - unit
Files | = m:L1I
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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 anereaketales dheaddress 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

o Salient Features

« Superscalar Execution
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» 1.Microprocessor N1ZEFEeET o I8N
Progrommable Logic f&ei35 | sigcarrgerress
fafeq «=eas Instruction g7 341 AT |
2R ey ¥5eae Instruction &2y wes
@12 Instruction S=1& ©RTF T SR FCT
output & G5 FeTFeT AT T |

« 2. 1/o prot : I/o o= 9127 (/e @@ data 92
T G IR data Mrce AW Fe | [ow
g3evs peripheral device €2 port R T
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o 3. buffer:- sre 1/o port ¢t
PAO,PAL,PA2,432 PA3 amplifier @3 a2 Sifenwr
AR buffer 437 Frer g3 O PR AN & S f
R

« 4 . amplifier:- Microprocessor ¢¢ 9@ signal
& Je Fcq Steper Motor @ & 12 amplifier
qF FIer |

« 5. Steper Motor:- FZrerIZerTRs (/e 9T signal
97 ©7 feofg 3T &7 Afvifere g7
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