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internal l-\rchituclure_ol,_BQSSF_

visonided o S functional units:

i. Register Unit k

2. AlLU ‘ d
3. Timing and control Unit _

% Interrupt control Unit ‘

5. Serial 1/0 control Unit

fhere are two types of repisters

1. General purpose Registers

2. Special purpose chlsters
G2aeral Purpose Registers: ‘

e l'.e are §, 8bit general purpose rcglsters namely - R
3,00 EH&L: They c:m also be uscd as register pa:rs of 16b:l Iength
-—_,,__ -———:‘ ——
1 BC2 DE 3.HL - BT . -

Any c-f them: canbe used to pomt zhe memory but HLpalr is also 'mown as default memory or data pointer.

ECMOVDM T ' B 5.

"M’ -indicates memory content or_memofy_loéation whose ;iddress'is present in HL paironky..

—— - ¢ == : o s K \q,_.n. L

' ’-‘gmcx l“u.oose Reglsters

: ﬂvl 2% TSt he present in ACC’/ A result is also stored in ACC.

v PIOOram Counter -=PC.- 1

e i T . - = - ‘-
!lG bitregister wh;ch contains tlxe”gdlggL__the next mstructlon to be execuled orit takes ol the program

.lnw or u)ntrol Itis aEt’ofnggtlcally mcremented by one after an pperation dependmg ont he instru thlOn

i

.htruchon Register: . : .
lr is an .{ bit register whlch cont’nns the opcode of present instruction. lt does not contaln chta
e — .

—_—

# Siack Pointer: SP-
——

e ——

5t is'a 16bit reglster which contams the address of lhe dala present ot the top of stack memory orit pomts

——— — - SRS ATy

..-5" .
to top o: the stack. . . -
' / bnc.< It is a part of Read/Wnte memory, used to store temporary data and alsothe content of
- . e ———
_program counter when subroutrnes are used. ) L :

‘ ¥+ The technique’involved in stackis LUFO i.e. Last in First out_ t L., LB, O s

v» hen datais storecl into STACK SPis decremented sm’ularly SPis mcremented when data is accessed
from stnc'< ’ "7“ :

ny ._'.D_S-"' pa b3 D2 D1 DO
sz Ik Tacix | |x o]

5. Sian; 7- Zero; AC — Auxiliary Carry; P- Parity;

Oy f'*u iy
(1/1 - Devending on the D7 bit of accumulator In Slgned operations S—> 0; +ve Result $= 1; -ve Result

=
E
=

-R blt Bult “arpose recir.t by wmcn a:most SITALY operatlons are perl’ormed One of the ' M e 3 s
e, ST E—. B

.
LA IA G OV I (00 e

IO P R N Y P AR N gy e

wrrms

R
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-%M,

- - PPy S J-

o A A RS i SO NS S B )

S Lonresult in ACC=00H

= 0; Otherwise. v
Laf thereis carry from DA bit D3 bit or

ibucos \ =
Hughcr nibble < Lower nibble )‘ s eus P

-20; otherwise

Y= 1,1 the number of humrv l's in ACC=Even

- ST
G, f the number of lmmry 1'sin ACC=odd

v 1o ifthese is a carry i.e out of D7 bit.
-0; otherwise.

Temporary Registers:
W&z

are the two 8 bit temporary registers which camnot be accessible by programmer. They are used by
the processor in some mstruchons -

: Arithmetic & logic Unit: o

itis the combination of ACC, Tempornry reglster Flag regrsrer & anthmellc and Loglc circuits.
—s—_\—__
The various ALU operations poss ible in 8085 are:. : -

r

e e —
l\ddmon subtracllon lnc[ ent, Decrement .

: AND, OR, EX- OR COMPARE COMPUMENT& ROTATE

;(.l &XZ% acrystal oscnlhlor is connected to provide stable osc:!lanons

iz Flags are modnfu:-d onl far A’LU operatmns w
3

Jiming & Control Unit: - - 7“-\- ~

_Itis responsible-for generatmg vwrlous comrol timing and status srgnals used for the operations: Qf the o
‘\— . ———— R
u-occ.:sor Like M/M- Re: ad, [:u(ivuwﬂre - :

¥ Operating frequency of 808553 MHz ( it ns hal of tal frequency)
Fax=3MHz Range—) 3-6 Mhaz.

X: 5: E i %ke ADz~ ADO either as address or data bus.

> [lﬁ/m | l51- :556 —[,STATUS\- l

RD7 Read control sugnal low active s:gnal WR—) Write control 5|gnal Iow active SIgnal
>0; Active . - - —)0 Active - .

10/M> 0; Memory‘oﬁeration

21; I/Ooperahon CL T :

1&S0-> ssatus signals whlch mdlcate the status of Bus cycle foran operatlon They’are used by other

svst“ms to know lhe status of processor .

HALT -
M/M'wn'te'_
M/M Read

_ Fetch
I/_OvW,nte. :

X X e e O MO0
X X = 'O RO RO

R JN

T

FRVENE

S e

g
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. Ts i rocess of data transfer is known ast DMA operation.’

inter rdm ontrol Umt'

ca Tt e oy ~ L
et stae/High impedoance state

Iristate Suffer:

0‘ f
ieused whe "l . . . . .
tnmany devices are connected to common bus. 1t is used to amplify or increase the power or

Uil

it ieve! of the bus,

3 § &¢ ! 8] At : . N ‘ . o
12¢ three states 1), Logic 0 2), Logic 1 3rhhghimpedance state (Z/ Tristate)

Yo I hig!
&% impedance state, the line doesn’t draw any current. from the system.

Clreuit svmhed of Tristate Buffer:

If E=0; Active/logic 0/1
=1; innctive/z/high\lmpednnre stateftristate

i -Output

e e e —
Euoaable — 3

UL o :.'

furpose of DMA® when more data has to be transferred between memory and /O devxces ata faster rate,
'.'?E —_—

Divect memory access operanon is used with tl~e help of DMA controller

B0LE: lw ut- srgnwl to the processor from DMA contro:ler re_questmg buses for DMA operatlon
—— ————

- Seguence for' thé DMA operzmon (considering data to be accessed from memory to. output devrce)
. S . . . .

‘. 1 pp recelves HOLD sngnal DMA controller.

B _,e_.... N.ﬂ.T!‘e cumrol of bu esis glven to™ D\/ll\”controller

S 4. After completmg data transfer, the control of buses is- accessed by the pp, )
. )

,u, using uﬂng DMA operatlon, there is no need of opcode fetch for every srngle data byte. Once the address and
"ount remsters are loaded n DMA conlroller the- datais ‘transferred tlllthe count becomes 0.

DA hold aanOWIedgement—out put srgnal in response to-hold request.
A - -

v '%esecm—low actwe mput srgnal 1o the processor to reset |t PC— 0000H
Rosat outl OfD S|gnal whlch indicates th‘at the processor is reset. It. can be used to reset the i/o devices.

i’_‘icr—ck out: o/p pin on whrch same operating frequency of the processor is avaxlable.
'l{eud\" i/p sig nal to'the processor from aslow-speed i/o dévice or memory

"mdy >1; mp transfe or receives data from |/o
% dhicht 4 Ensiee.or

-0; mpwalts forthe l/odewce . '-: .. o ) . 2

o

interr upt isan extemal srgnal or. an mstructlon whlch may drsturb or alter the sequence of executlon of
he processor orit is a method by whlch an I/O mforms the processor that it requires the service from
u /‘\.\___‘__‘

Lhe processor. |
!me-suprsranbecl3551fxed as:  tes oyt b Sl A, L e
Harde ved&softwwe interrupts. Sl : S , 4

i
4 Maskable & Non- Maskable interrupts .

3 ‘v’-cc?-.m'ed & Non- Vectored interrupts

L
B

\”/

S
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— - e mm
— - e et s S

-~

Pine
ns
N Vector address  Type of triggering
> 1. TRAP/NMI/RST 4.5 0024N fdge & level
2. RST 7S <e-----003CH Edge
3. RST6S ==------ 0034H Level
4. RSTSS -=------002CH Level
S. INTR- --No address Level

INTR---Non-vectored nterrupt{it does.nat have any specific location).

INTA- Interrupt acknowledgement- o/p signal in response to interrupt request.
— P atrhowicdge b signal in res
itis required only for INTR mlcrrup! not for vectored interrupts.

Serial i/o Control Unit:

Used for s.enal communication between mp and serial

y b ion is done in serial

i/o devices. Bit by bit transmissio

commumcanon Ex: connection between comguter and a printer(RS232 C-Serial communication standard)
e ————— —-

SID- Serial i/p data pm—used to receive serial data . - | L

— .\.

SOD- Senal o/p data pin = used to transmit serial data
— T oEd
PIN LAYOUT:

- . . . g . ;‘_ o .

> 8085is a40 pin iCin DIP - dual in- Ime packwge de51gned w:th NMOS technology( n-type metal
- oxide technology)

> i/p pins—-13/21, o/p pins-—-27.

x1

— a0 v, :
X2 42 . 33 how, ~
RESETOUT [3 ‘ ~3s 3 wos .
. SO« . 3r fJak (OUT;— )
‘, g e B i S LM EORESETI T o
B e s Ry
RST7.5 [} 7 .32 07 : i
- RST65 [ ]e » M s,
S RST5.5 o ST e Bes
IR ] e 8085A - a1 |3 VR
INTA v - Loz T¥AE
0, Chre = g :
Am|:13 . . 2.3 :A!'.
c== PPt s AL
ADy s, - - - ':_IA“ -
AD, 16 RT3 o VXA -
CAD, [}7 Do 2¢.£71 A,
ADe L) 18 cer 270 A .
U ,\n7'|: 19 ; 23 Ay N
- | Vss [J 20 A == R Y
PROGRAMMING MODEL: - AR e o i
'Program: set of instructions . : :
: lnstructlon itisa command given to a computer to perform a speuf;c task

Machme level Ianguage .BJnaane.chum_nLcommunrcatmn W|th a computer through a desxgned set of
mstruct-ons specificto a system o

5sembly Jevel language- lnstructlons are wrltten_nseparate words knOWn as mnemomcs
h—

£x: MOV A,B ADD C SCIE . ) O\F
Both assembly and machine level IanguaEes are known as low level Ianguages 7,

High level language they are machmemdependenl Ex. C, C++, JAVA
Softwares: :




— e —

. e o it i

I U T

. Sowsce p’mj_’ﬁ_'ﬂm =
03
M‘l;_fc‘\ 711 51 LU‘I
Ex: Tug "n( XLC, Javac
-\L'Jli__" L= MLUL line by line,Ex: M-BAS ofp

’\\scmb.or —xoce,
Aswmblv Drogram to Machine rode MASM—microsoft macro assernbler.
Lcader: Lsed to load the

. Program into memory, it also converts hex code_to binary( ex; .EXE fnle) Conuey ! exe ‘P'_.._\Q g b'
_Source
‘ ‘L Code: Assembly Program which is written for a certain application.
e
VT‘A‘ ode: o/p of the assembler
IS A program which is simil
£rvironment. It t

ar to OS (Operating system} software in MICroprocessor

akes care of initialization procedure and user interactions. It is present in the external

memory. mMmon l"/C?T ij’ﬁ‘ﬂw) ShOMJC( bC ’ n RO&
tioads the PC with the starting address of actu

al program when the “enter or execute” key is pressed.
y

Note: Programmer cannot load the PC directly with the starting address of program.
Basic steps of execution: 1). Fetch 2). Decode  3). Execute

Tl .
nstruction foﬁhét' S = (gdEmRTe
kvhfy insty uction has two parts 1). Opcode 2). Operands.

Oprode: md:cates the type of operation to be performed ,
Opcrands itis the data on which operation is to be performed.
g

instruction Iangth Number of bytes ari instruction occupxes in the memory S AR .
- ‘ﬁ -
_-There are 3 types ofmstrucnons classified accordmg to'the length: -
i 1 byte/'word instructions. 2.2 byte/wordmstrpctlons 3. 3Byte/Word mstruct:ons

>,,.. 5 . ,—4_ B . o | . 1.. .‘,.7...3.'__‘-.
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Addressing modes; 3 Doka % £ wdﬂ% z

These are v.mom lorm

1.
2.
L

b

TIMING DIAGRAM' )

——

s spealying the operands o they i > h
—L_ e or
lmmmlmm Addressing

ssed for an instruction
mode: Dataisin the instruction. Ex, MVIB, 90H
Direct addressing mode: Addre 95 of the datais in the instruction. EX. LDA 60001

In v )
ndirect addressing mode- Address of the data is present as the content of another register pair
EX. LDAX B

Register addressing mode: Datais transferred between registers. EX. MOV B,C
Implicit/ Implied :

addressing mode: Address of the data is in the instruction itself. EX. CMA,RAL

3

Itis the pictorial representation of executron of an instruction wnh the help of various control Jtiming and
status signals.

T-State: itis one subdivision of an operaiioh pgrfo_rméd in one clock period.

Machine cycle 1r i the time requrred to access memory or 1/0 ( e:ther for read/wme)

1M/c mayhave3to6 T-States

B ME:,‘M!»—’ IOK,,_quo

|n=truct|on cycle: Itis the e time requ:red to complete the executron ofan instruction.

H/C fmay have 1 105 machlne cycles.

——

. Note: maximum T-State 'for an lnstructlon in 8085 is 18. Ex. Call 16 bit address——BB 5 M/C’s 18-7T- States

5.

Instructlons in. 8085

Data transfer or copy :nstructlons. data is transferred from source to destmatlon
Arithmeticinstructions: . ‘ ' . ' =
Perform operations liké Addmon, subtractlon, increment & Decremeﬂ- o E
Logical instructions: AND, OR, EX~OR Compare ,Compliment & Rotate

: Branchmg lnstructlons. Program control is transferred from one. loamon to another
-condlt:onally or unconditionally Ex: JUMP CALL, REFURN &RSI' n. _

Machine control Instructions: Used for internal ma chine control operatlons of processor.

: Depend’ng 'on the type of |nstruct|on, the’ number of operatlons may one or more.

. Data transfer mstructlons
Instruction ~__Meaning Example
MVI R, 8 Bit data Move immediate 8-bit data to register - | M\LI_C_@}}
MOV Rq R, Move content of source register to destination MOVAB
X1 Ry 16bit value Load immediate 16bit volue into rggister pair IX1H, 80004
MOV .R, M Move content of memory to registeri.e & ref of HL- MOV D\ D,Mm
pair —

T Te TR

L R TYE TPRRINERT




S ——————— et
N “'
P RACIY A SR e i s o
: :"H.:u i\‘\"f’ R ‘ (' anv (()nl(‘llt»l’lf.n ylsl( rto rncmor‘f NOV&,EW— - '
,: .".:?,. 160.‘ "h;:}-‘ anv immediate 8h|t dnln to mcmory MVI M, 7541 <_.___ P
; T "_‘d_(_h:fs e lo.ur)_:{.w!n Cl{_l»ﬁbil address 1o accumulator LDA4000H
f'_n,ﬁh}, address | Store the content of ‘A’ @ 16bit address STA3000n
i Load Accumulator with data , whose address @ LDAX B
T —— IelenenceolRy:, S
% 'USH Rpi e Slorv_rl\_c_c_llnimlnlor content @address prosem inR, |STAXD -
; e — Store the content of Ryinto stack memory. SP ->SP- 2 PUSH D
+ ..\.].;2.1,‘_;\;” — Access data from top of stack in R, SP25P+2 POP H L
Ry oddress _Read the data from 8bit port addressin A IN 60H
1 OUVT S-Bit port address Tr'l_ns_f_er the content of A to o/p port ourt jeH

ARITHMETIC INSTRUCTIONS

ADDR \ "~ |ADDM.. ADI 8 bit data
ADCR N\ |ADCM - - , ACI8-bitdata -
SUBR . L N SUBM - o sursbitdata . -
SBB R . NG SBB M SBI 8-bitdata

| ANAR ANAM 3 . .ANI 8-bit data
QRAR" ORAM -~ . - | ORI8bitdata:
ARAR . . I'XRA M ’ ] xRl 8-bitdata- -
CMP R CVIP M CP 8-bit data ™ -

Lomphment—CMA comphment content of accumulator SOt
B -CMC— Comphment carry et

ROTATE ~RLC, RAL, RRC RAR

ncaial S L S Branchmglnstructlons

IUN'P :To transfer control of program from one Jocation to another

There are. conditicnal’ and unconditional instructions

C ondltlonal depend on status us of flags
ix: §Z 16bit address(lf Z=1,in pre\nous ALU oper
nstruct:on in the program.)
Simnilarly all flags except AC have- the mstructnons.
INZ,IC, INC;JPEJPO,IMIP ,
Uncondltnonaljump JMP 16bnt address—

ation, then jump to the address , else go to next

go to thc address mentloned xn lhe mstructmn wulhoul any

rond_:uon
U\ll To calla subroutlne,WIthln the main program.
’)uoroutme A pro

from main program. It can ‘be repeatedly used m the main program.

gram which performs SPEleIC function can be written as a separﬂté program away

-- S B

CYTEE TR TR TRTR SO RIRTN

ERLTI0

engevivey
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f CALL also has conditional and unconditional instructions.

é Unconditional CALL:- CALL 16bit address
|

When CALL (or interrupt is activated) is executed, the steps followed by processor
1. Store/Save the address of next instruction(PC content) in the stack ,i.e SP>SP-2
2. Goto the subroutine address and continue the program

Conditional CALL => operation is same as unconditional CALL, but flag condition is verified before the

control is transferred.
(Z,CNZ,CC,CNC,CPE,CPO,CM,CP

RETURN used to return the control of a program from a subroutme or ap mterrupl service routine.
It also has conditional and unconditional . '
Unconditional return DRET
When RET is executed : - o :

1.4 Processor accesses the data(ZB) at top of stack in to PC,i.e SP95P+2

2. Program control is transferred to'the 16bit address value = . -
For conditional Return instructions also operation is same: except that the ﬂags condmon is venfled
before the transfer.
“Ex. RZ, RNZ RC,RNC,RPE,RPO,RM, RP. °

RSTn—Software mterrupts where n=0- 7
"= Also known as 1Byte unconditional CALL] lnstructlon._
.. Operat)o_n_ls snrmlar to CALL mstructlon.

MACHINE CONTROL INSTRUCTI ONS

HLT— stop the execution of 2 progr')m. -
NOP—No operation . : '

DIl—Disable maskable interrupts _ R
El- Enable maskable’ interrupts B : '

SIM—Set interrupt Mask—to mask the lnterrupts or make them aVallable & also for sendmg serial
data out of SOD pin.

RIM—Read interrupt’ mask—to know the status of pendmg mterrupt.s and to recelve serial data
through SID pin. . .

. SPECIAL INSI'RUCI’IONS '

LHLD 16bit address - "~ [ Load HL pair with the data @ 16bit address i.e 2bytes |

SHLD 16bit address -~ - ° | Store the contents of HL pair @ 16 bit address T

PCHL . . | Copy the content of HL pair to PC -

g ca . B i » Also known as 1B JUMP instruction

SPHL . . ‘| Copy the contentof HL to SP. .~
| XCHG v c " | Exchange the contents of DE & HL pairs

XTHL . = Exchange the contents at top of the stack with the HL palr

| e SPisunchanged

| pab R : Add the contents of Register pair to HL pair. Result is stored in HL Pair
)_ . ' - | only.
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i Dedmal adjust Actl;ﬂil;iat“b;"— U-s;'(-lrin"t'heA BCO (onvwstons

i *Thisis the only instruction which works with the status of AC flag
| Converts 8bit value in Accumulator into two 4bit BCD values,
I

AM- Random Access Memory

" Also known as Read /write or tem'porary or volatile memory
> Datais present Only with the supply of power

Each M ém'dry_gel!,_'-. '
] 'ﬁa'_'_s_ ) >, ;

ROM~> Read 'pngl;i'memory / Nt_)-n-Volagile m.e'mory-—
IYPES: - . '7 T o -
MIROM- masked ROM, PROM- Programmable ROM . .
;:}3RQM;Eraséble PROM, EEPROM—Electrical er’a_sable_RROM - ) o
“'l ASH-> same as EEPROM but data can be erased as a block. Ex.-Pendrive or USB drive
o ' - b A o a8 " .

data can be permanently stored.



