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Unit — 2

Computer Organization

Central Processing Unit :- C.P.U &1 QT A Central Processing Unit § | 39 TR a1
Microprocessor Hl H8d 8 198 HELR I IS fayd I & afd axal § | 98 R & gRI U
ﬁ?FIT\’rh BT fIAT0T Har g | Ye Ud Electronic microchip & Sl Data @V information ¥ Seed Y
Process BT & | 3 SR HT [GHN HgT S1d1 3 | T8 SR Red & IR H &I afaa sarg
3R Input 3R Output ¥ TEAAT § | TG Input 3R Output Unit T FITHR T Hgex Riked A1 8 | T8
SR BT TH T § ol HeR I & &} TR 8 STHHRI DI O BT Arithemetic logic T HTs 3
SHAGR! BI operate P Xdl % | c.p.U Rt Processing Device ¥ B Hal § 3R T Processing Unit
JAFT A |

C.P.U IR 3R BrEamR ot divil § e o1 @ 3R I8 311 & Rrier g1 g 199g & 91y
HER BT 3MHR BT BIdT T 3R C.P.U A BIC BIC Tgd R Parts T @A 8 | 3R & TP Parts BT

3T HedqUl HTH R |

Function of CPU :- CPU Fetch, Decode, Execute 3R store Z|'5°[ 4 operation WT% gﬂﬁ I
Decoding P SRM S Y instruction e %, 3 instruction P1 processing % SR T 4 Function Perform
FATB.

FETCH :- Fetch Operations % SR instruction Memory address Y fetch HXP 3 Instruction
register H store forar 97T % Tdh 3‘h? register H instruction & address P store AT ST % et AW
? program counter. SI§ Ud instruction fetch HESIGI % dd program counter DI 3USc fbar SITdl % o
I CPU &1 A UdT &vTdT % &1 SATAT instruction ﬁ:[ T address ff% MR I aﬁ\fﬁ fetch AT %

DECODE :- DECODE Functions & Sl Instruction, Instruction Register 3 forean % 39 Instructions 1
Assembly Instruction H translate {01 STTAT 8. 3P 91¢ Assembly Code B! fhR ¥ decode D Binary
Instruction H Translate T ST % A4 binary Instruction P CPU AT T Execute B Jbdl % s¥ﬁ
ufsrar oY Decoding ﬁa %

Execute :- 98 CPU &1 GART Function € 3§ UdT 9 SITdT § &1 ALU ¥ &7 HTH HRAMT §. Instruction
&I CPU H Execute WW%WW%%

.ALUT P Calculations _Eﬁ?f %

2. Data I Udh Memory Location I W Memory H move BT aﬁT %

3. @i’ Location & jump PRl Eﬁ?ﬂ%

Store :- Execute Eﬁef & dlq S Y result Rerar % TS Output Amdan %, 39 result bl ATTH
Memory T Store B 1 UfHAT B Store Function/ store UfHAT Eb_E"a %

PARTS OF CPU

a. ALU (Arithmetic Logic Unit). b. CU (Control Unit).
c. SMPS. d. Motherboard.
e. RAM (Random Access Memory) f. Computer Processor.

a. ALU (Arithemetic Logic Unit) - S Cap Eﬁ?ﬂ % I W A al T Tl Arithemetic &1 Operate X
Yfd T8 HECR H Mathematical MTIRIA S FATE |
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b. CU (Control Unit) - CU 1t c.p.U & 3idefa Computer Memory I HBRY odT % GhT 3’%% &
G%W Signalaﬁ seriesﬁWW%WW$W$ ot WW@\EW% I G{ﬂfﬁa_s'
HHR & AR BT D) (I dxar g aut HECR & TR U o Input,Output Devices,Processor 3R
T & IR Tafaedl & o9 Iraid S8 g |

c. SMPS&W ﬁﬁﬁ?ﬁsupplyaﬂ?ﬂ%IﬁWBoxaﬁmfﬁﬁT%&ﬁTsﬁ$WWCPU$
1Y T AR B thaT%|

d. Motherboard- R BT main Printed Circuit Board TdH Computer T Central Communication
Boards % | /a8 &) Tt Internal 3R External peripherals Components @ gl % | Motherboards T
H=AT BT function system & SBXI Electronic components Eal UHh Sl UdH System & Internal
Components Eal UHh Sl UdH System & Internal Component% T BRI R HAT % I

e. RAM - RAM &1 Full form%Random Access Memory | IE CPU & 3R fit Eﬁ?ﬁ% | 3R Eﬂa;
X 3 t Y TS ST | I8 Had HHLR BT working space ST § 9 TH HI3 TP SR
T gaTd € A1 98 IAd 9T RAM &1 ITINT Fcll § | HHRX H B RAM §H & HRUT Y HHt dt
HCR HANG B &1 THHT 371l § | TUT & TKHBRH b1 39D GHTd § RAM -Tg! 7d gTeit § df
A FYR AT IA U @ |

RAMWH‘)—[WMemory device% IaWChipaﬁW@?ﬁ%%ﬁ@motherboard%ﬂq
ST STl § 39D B HELR I Id- & 9 WY HHeR HI OUTPUT fearT ot a1 § |
GCI'IE'I?ITRAMaﬁMainMemory% U ¥ <9l STl %’ o GﬁComputerﬁ 8 GB RAM %’ GIEESED
AAd § 3M0% HHX T 8 million bytes § | T HFTR UIUH SWIATA HAT & | RAMET WA
R4t HEeR MU &1 Ug | BT Srar g |

f. Computer Processor-&m C.P.U & motherboard & Ud & A Udh THR HTHR BT processor €T
BT € o »gex H fAU U & Input H Process HAT & 3R ITP SW B ol § 3R
HCXR screen ﬁ output ST § RIS GH 3T Result AFI G |

ALU (Arithmetic Logic Unit)

Eﬂa\_rl_s'ﬁ ALU=AU+LU lﬂaﬁT\_rl'lﬂT% ??raﬁrqﬁ'c' 3T AT YHR b operations W% @@raﬂ
Computer o _Eﬁef aral Addition, Subtraction, Multiplication 3R Operations B Arithmatic ?Il;ﬁ_c' hdIdl %
3R aﬁgﬂ% Operations o Comparision- >, <, <=, >=, ==, |= (less than, grater than, less than equal to,
grater than equal to, eqaul to eqaul to, not eqaul to ) GﬁT Logical AND, Logical OR (]|), Logical Not (!),
XOR, XNOR, NAND, NOR T gt Operations E2l Logical Unit ﬁw (Perform) Xdl % g AR,
letter G?R special character & fog Comparision Xl %

ALU ﬁ computer %5 3@ olile f{ EECIRSIGI %, GI%T computer és ﬂﬁ instruction execute _Eﬁ?f % GﬁT
process 8Id . Instruction 3R Data process g J Ugd Primary memory T store T ST %,
processing % ERM IR instruction ALU H Load {1 Srar %

Arithmetic 3R Logical Operations Perform PAD ]%fq

ALU data &1 Temporary memory  oh 37T % o registers FEd % Registers T AT Memory
Addressing, data manipulation 3R Processing o forq fopar S %

ALU &1 Sl Instruction fH@dT % aﬁ ALU® ]%fq Input % BX Udh Instruction i Opcode, Operand G'ﬁT
Instruction format RITTHA edl % Opcode, ALU B g ddrdT % CARGES] d}g DT Operation HIAT %
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Operand 3% ﬁa % o SR Operation _Ehef ard % instruction Format g ddIdl % G| Computer
Instruction fd X I foraT % instruction Format H Operand Address, Opcode 3R Addressing Mode
oram EL T BT format TT arrange IERIRSIG % EE] Tdh 3qelRUT fear T % Processing aﬁ & G
Output result CAl registers T Store fohaT SITdT % 3T forg Uit 3R ST &1 %

EX- MOV, LDA, ADD, SUB, INR, DCR, MVL, LXI, MVI ¥ IR Opcode ALU %! Tg §dId § &1 v
Rg@ I Operation Pl % oy PS G ﬂef opcode CARSIG ALK T|§ %

MOV- g opcode data ®1 Source Register ¥ Destination Register UX move dl %
INSTRUCTION FORMAT= MOV A, B.

9H MOV OPCODE g 3R A, B Operand 8. MOV OPERATION ,A Register & data @1 B, Register H

Move (RITFTAR) BT 3. 319 ) TH TN BT MOV opcodeﬁALuaﬁqﬁam%aﬁmm
@1 operation BT 8. TS 3R Ht OPCODE § S ADD- Addition SIS %A & W §, SUB-
SUBTRACTION & &8, LDA-LOAD TO ACCUMULATOR HA@d U& memory & Content &I
Accumulator FITH & Register H Store BT % 3y AT H Oh\l'ar NEIG! % @A TR qﬁ, aﬁ‘l'r{ 3{d Control
Unit R 8 b IR F o od g 0 91y A T Assembly Language Program .

AGERED Gﬁ‘eﬁ & ]%I'Q Assembly Language Program:
ORG 100 /Origin of program is location 100

LDA A /Load operand from location A

ADD B /Add operation form location B

STA C /Store sum in location C

HLT /Halt computer

A, DEC 83 /Decimal operand

B, DEC -2 /Decimal operand

C, DEC 0 /Sum stored in location C

END

CU (Control Unit)

Eﬂa; Ik ﬁ Udl dd el % G| gg CPU i _Ehef ara Operations G'ﬁT Data Flow &1 control Bdl % gg
CPU & Components %M 3R gﬂi’ Devices 919 Input, Output, Memory Unit @I control signal
NTdT % g Unit, memory I instruction T fetch BT %, decode Hdl %, execute hdl % 3R result @1
dlUY memory T store BT % decode I & d1¢ CU forg qﬁ‘c' & fa signal 3Tl % REsICall signal
TS T 8. O 3R P& ARITHMATIC Operations Pl g dl AU & signal TUSIdT § 3R 3R Logical
operation PRl E?f ALU D signal NTdT %

TP 1Y T CU BT H-I BT 8 computer F COMPONENTS Bl control 3R CO-ORDINATE FHAT .
T %8 I € U8 T HoR TT AR S B Il 8. Afch T o1 & Poldt gie it off
Process YT data store WW% Jg Wmaﬁﬁ aﬁ?wmm?{w%fm signal
VT % cpUd ﬁ:[ ﬁ:[ I Operations _Eﬁef ara % I sequence A CRIINELEI %

CU 99 _E'EQ' registers 1 ST Bl % o Program Counter, Instruction Register, Status register,
Memory Address Registers, Memory Data Registers. Program Counter a'e?r instruction Store xdl % forg
instruction &1 CU fetch B &b d[q execute BT status register status ddIdl %
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REGISTER

Regiséer Ush dgd _sgf aof W AARY a?ﬁ % ST I®T YT data (instruction) Pl TR B B ﬁ‘l'q foar
SIGI

Registeraﬂﬂtn"T CPU ésmaga“\:rﬁ operations ﬁﬁ%%ﬁmmgl Wmﬁgw
system ﬁéﬁ%?ﬁﬁfw registers T store Bl Gﬂ?f% 3R system & UIRIRAT & o1g Nt &na?g'c'ﬁw
%Eﬁ ‘l-ﬁregisters @ré’rwsﬁm%l Fﬁ%ﬂﬁﬂﬁ%ﬁ?registers T WA CPU%Wdataaﬁpmcess
CEREEANIMEDIIIGI

Register fFafafea s perform hdl %:—

Fetch:- Fetch TR T UART users &b GIRT %q U instructions I T B ﬁ‘l'q foar Sran % 3R S
instructions main memory A TR _Eh?[ % 3% registers & G’ fetch fopar ST % [

Decode:- decode ST BT UINT instructions I interpret FH B ]%fq fopar STar % 3Yid CPU T
a@TIT f& aﬁ? T operation &9 instructions TR W’ﬁ m |

Execute:- exccute TIREM ®I CPU & GRT execute fopar STTan %I 3‘ﬁT CPU & GIRT S output UItd _EﬁTIT
dg main memory A TR EP[ SITEIT G'ﬁT ISP dlq Yg user screen UR display _EhTITI

Register Gl UBR &l memory T data BT process B qUT data BT primary storage ¥ 3R I dER
process TCE: ]%I'Q STIYh _Eﬁ?ﬂ % | register Qﬁ data T information b1 IJdT % W ER?T m DT
m % | register S| % dg@ information A temporary basis UX G?R CPU® Tdh YT U hold HIH TG %I

CIESERC] , register P size 3R register P T=AT computer P speed fAuifed & | help GGl %I
register ff data T transfer Td primary storage T data 3G T 96 Udh high speed operation 3 gIam %

register CPU DT U part % @T gg Udh JHY H Bt data B Udh part A carry xdl %I g information
%Waddressaﬁmmﬁag&ﬂwg 3%?@3[3@ store_Eh_"lT%I

DS YHY register % T Wlgdr IR aﬂT % % Td 3P function BT describe fHIT AT % —

Memory address register (MAR)
Instruction register (IR)

Address register

Accumulator

Program counter (PC)

Memory buffer register (MBR)
Index register

Data register

Input output register

WXk W=

Memory address register (MAR)

g AR active memory location & address P hold TR I/ gl T§ AORER instruction b I
address T TG % GI%T I dg 3T gl % 3‘ﬁT \_XIET 39 store _Eﬁ:ﬂ _Eﬁ?lT %I information & execution b E‘ERIH
memory 3 data T instruction P access B BT B TG register PXdl % |
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Instruction register (IR)

gg ¥ SR current instruction &1 hold PHIb I % ST execution _E?f el _Eﬁ?ﬂ %I processor & GI_T
ot %Q MU time H Haqa Th _E’pf instruction b1 execute fHAT ST %I g register 3Y instruction &I
control unit H S & Hﬁia store YD L] %I

Address register

address register Pl TN address P WIR B B fere forar Smar %I basically, ! data & memory
address ! 9 store T STAT § o1& CREI]] memory Y load YT R AT memory  store BIdT g | ST&fh
address register d¥ do data & address Bl R HIb 3G % SIS d& data DI ATAIHAT Eﬁ?‘ﬁ % gg
3P location P address DI store HRP @ %I Yg register memory address & Y conjunction o

ST BTl

Accumulator

accumulator T TINT RiEeq GRT *® generate result T store BT B ]%I'Q fopar STan %I CPU &
TRIRMT & diq S W results (output) SRE _Ehﬁ 3% Accumulator & GRT TR P forar Srar % |

Program counter (PC)
program counter S| % dg execute Eﬁef aTelt 3ATEl instruction b address 1 hold HYP IWd %I program

counter 1 HH ®UT instruction address register Yl processor register Wt gl STl gl Y hardware
memory %?ﬂ%ﬂ % ST execution B 3 I current instruction 9 location W1 represent X[ % |

Memory buffer register (MBR)

MBR &I memory data register (MDR) ot Obsa %I g d'?u;LCQ & control unit BT IORER %I

g IO MAR & gRT FHeid memory location CHREGY copy XddI %I ORI Tt data B read AT write
B time YANT fHaT A7 %I Hdcld g register memory T a3 Q% Yl memory T o Q% data Qa
instruction &1 store B I % |

Index register

g Udh hardware element % o fo Th number P TR HIH 3G % GRSl JR B ObUZLCQ instruction &
add faT STa %I 4 IfORER Bl base register ‘l-ﬁa”)_Ea'?f%I

Data regiaters

Y o BT TaRT microcomputers T e Srar % EREAl TR peripheral fgareg T 3 dTat a1 oI
ara temporary data P R PRA D fera fopar Sran %I
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What is an input register?

A register that accepts input information from a computer at one speed and supplies
the information to the central processing unit at another speed, usually much greater.

What is output register?

input/output register. ['in,put "aut,put ,réj-a-star] (computer science)
Computerregister that provides the transfer of information from inputs to the central
computer, or from it to output equipment.

what is instruction set

instruction ¥h command Eﬁ?ﬁ % o computer A Th m operatlon Al perform CRCE: 1%112 ﬁtﬂ
STl % microprocessor T instruction set, I?‘léQH DI Uh Hig Eﬁ?ﬂ % mmw execute DIl %
m Q]E%ﬁ Eb% k_'ﬁ 39 GHT instructions BT dHg f\l:l% Iﬂgﬁ?ﬁw support dl % 3¥ instruction
set Eb_E"a ”

8085 o TN 246 instructions §. 31X UI® SICARM 8 bit STFR] deg & GRI represent (FRId) Bl 6.
a'lngof 3?13% 2 8 bits &I opcode YT instruction byte Wﬁ %

8085 H instructions % G 5 groups BId B:-

Data transfer instructions
Arithmetic instructions
Logical instructions
Branching instructions

ur b=

. machine Control instructions

Data transfer instructions

2 instructions [ TONT data I U register | Qﬂi’ register ﬁ, 3R memory g register aar register g
mem()%ry H ch HIH B 1%‘1? foar Sran % 3R Eﬂﬁ source register & contents H aﬂé dqdld :lff

3Tdl &.
S 3TUHT data transfer instructions b S8 H SdTaT 1T %z-

MOV- T8 $XH source register & content B! destination register | copy PXdl . example:- MOV B,
C.

MVI- g data &I \_rl?cﬂ I register Il memory H move B a_cﬂ % 3alerUl:- MVI A, 57H.

LXI- T8 $ICAM, 16-bit STCT B! register pair H load AT 5. S&I6RUL:- LXI H, 2034 H.
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LDA- 98 load accumulator instruction % ERSEdl TRINT memory address T JURRIT data BT accumulator &
THR A & T fHaT ST . ex:- LDA 1000H.

LDAX- T¢g load accumulator indirect instruction % g memory location & content B accumulator H
load B AT 8. ex:- LDAX B.

LHLD- Y& Hddd %:— load H-L registers direct instruction. m gRI operand | specify U address |
JURRY data BT L register | copy o SiTan % 3R b 1Y 1Y ST memory T IURYd data BT H
register ¥ load {371 SITdT &:- SGTERUT:- LHLD 4500H.

STA- STA HTHIAY stored accumulator direct instruction % g gg EE\?F‘!FT pass _Eh?IT % dd
accumulator H JURRIA @ET, memory address B [R5 2N a SITdT % ex:- STA 2032H.

STAX register- g stored accumulator indirect instruction %

XCHG- &R T TN 7:«'3[ registers H Ul data BT exchange PRA D f%fq o STar % Eﬂﬁ H-L &I D-
E o 1Y exchange fopa ST % 3 1ﬁT‘[ register H & contents DI register D & contents o 1Y exchange
HAL. 3R IR L F contents BT ISR E P contents B 1Y exchange PRI, ex:- XCHG.

SPHL- dg EE\W:T HL pair & data B stack pointer i MY Pl %

PCHL- SPHL &1 a8 &1, g H H-L register D stack pointer | copy PXdI % g0 SAHH b bytes Cal
H ¥ ST ST 8 3R 99 8 & bytes H1 L 7 STAT 91T 6.

PUSH- Eﬂﬁ, register T IURYA data BT stack T load fbaT SITdT % PR EI_E"?-T SP decrement Eﬁ?ﬂ % G'ﬁT
IA BB bytes Eﬂﬁ copy _Eh?f% sﬁwu‘s’ﬁawﬁﬁ bytes éﬂ%ﬂz ot decrement@?ﬂ%.

example:- PUSH C,

POP- Ug E'EEF‘II:L stack o top IR fRUd data BT register | cl=qhr E2l specify hdl % example:- POP
D.

OUT- 3 §RT accumulator H f&Id data 1 /O port | copy foraT ST 8. example:- OUT 56H.

IN- g I/O port T UG ETeT & accumulator & load Ehef Al specify ddl % ex:- IN, 5B H.

Arithmetic instructions

29 group & instructions SIBIOTGTT T bl URBTH DHd % @@f:- G“S_ A0, YTl increment, decrement.

ADD- g register Ul memory & contents P accumulator & contents H add TR % example:- ADD B
gl ADD M.
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ADC- Ug register I memory 3R Carry Flag (CY) & contents P accumulator & contents H add HRT
&. ex:- ADC BITADC M.

ADI- gg 8 bit SICI I accumulator P contents T add BT % example- ADI 45H.
ACL- 8-f9e ST 3R carry-flag (CY) P! accumulator & contents B SIS GdT . SCTERU:- ACI 45H.
DAD- g register pairs & 16feSaT B H-L pair & contents H add X Gl % ex:- DAD B.

SUB- W GRT IR T fl?ﬂ?“r BT P content BT accumulator B bec J Tl ﬁ{&ﬂ STl % ex:-

SUB B 4T SUB M.

SBB- YoRex 1 ﬁrhﬂ AP 3‘ﬁ? borrow flag & HeC B accumulator B b °eT %Cﬂ STl % ex:-

SBB B 4T SBB M.

SUI- gHdh] T %Q T data BT accumulator & data H I G?pr I substract BIA B ﬁ‘l'q IERIRSIGI] %
example:- SUI 55H.

SBI- dg EE\EF‘Z'IT'T 8-bit ST G'ﬁ? borrow flag &1 accumulator b data & T substract P a?ﬂ % ex:- SBI
45H.

INR- S5 GRI register 3R memory location & data ®T | T increment X [T STl % ex:-INR B 1
INR M.

INX- register pair & ST P! 1 ¥ increment R [T ST % ex:-INX H.
DCR- g register 3‘ﬁT memory location & ST 1 T decrement B aT‘lT % ex:- DCR B 9T DCR M.

DCX- g register pair % ST BT 1 ¥ decrement FX ol 8. ex:-DCX H.

logical instructions

2 instruction set DI TGN IR T AR A R Ser o logical 3R boolean 3TORTT & perform
FHD m ICRISIG] % ﬁﬁ:- AND, OR, compare, rotate 3 e,

CMP R/M- 29 instruction I T IfoRex T w H TR ST BT accumulator § ¥R data & 1Y
compare CRCE: ﬁ‘l"! fosar ST %

CPI- 29 EE\EF‘Z'IT'T BT TINT § bit data BT accumulator H ST data B TTY compare FH B f%TQ foar
IS
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ANA R/M- 39 SXIRM BT TIRT 3faPHyciex § IURYT data T AND HTIRRH BT IRWBIH B & 1T
ﬁTQT\_XI'IﬂT% ex:-ANA D.

ANI;- UG register 3R memory T f3U T immediate 8 bit data T and operation DI RGIH BT % ex:-
ANI 65H.

ORA R/M:- U8 SR FFHACR & data T OR IR HI TT BT &. ex:-ORA B.
ORL:- STH, SFHHICR HT ST 8 bit ST & TTY logically OR BIAT §. ex:-ORI 86H.

XRA R/M- U8 SR G‘W F data 3R register Il memory T JURYT data & TTY XOR
operation A Wﬁ hdl %

XRI:- SHHT IGGT, operand & FU H fGU T 8 bit data T TUT &Ii@'_ﬂa?'{ & 8¢l H XOR operation Cal
R A & o fpar S &.

RLC- T TINT SFFHACR & bits P rotate B P 1074 [T ST 5. ST TANT bit 1 a4 J Th
position rotate CCk: f%TQ g SITar %

RRC- gH®T TRINT bit Y E{Ta I Udh position rotate PP 1%‘1? o Sran %
STC- I8 carry ﬂagﬁ 1R setaﬂa?ﬂ%. aﬁ?sﬂwﬁ ﬂagswaﬁéumﬁusm%.
CMA- SHHT TINT SFFHHACR & data BT complement ST B & Q7T faT ST .

CMC- ST TINT carry flag & data BT complement 3UH (generate) CRSCANIMERIIG] %

Branching instruction

Y UDR & instruction set BT TN control T Udh position I @i’ position " [SIES ISR P B ]%I'Q fopan
IS

JMP:- 9 SR BT TANT program sequence Cal memory location Cal [ RS ESSCANIMERIIG]
&. ex:-JMP 2020H.

Jx- U8 SICAM condition branching & 3fcTd ST %, B program sequence P U fa=IW location T
TR T ST B, IR I8 TR PSX flag TR AR HRAT®. ex:-JZ 2034 H.

CALL:- Ug EEEEF‘II:L program sequence Il Wgﬁa operand | fau ™ memory address P transfer BT
8. ex:-CALL 3400H.

RET:- Eﬂa; gRT program sequence 1 C[-HWX subroutine | calling program CARISIGI %
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RST:-gH EEAER’FT CaRein sequence &I main program | interrupt service routine | [t A D
fore oo S @

Machine control instructions

LA UDR & instructions SIf % dg machine & functions @Iﬁ) B control HIA % aﬁ Halt b,
interrupt PXA1 YT PO :Iézf Al Y type ® instructions TRIER H execute _Eh%f ara fafye UpR és
operations I ¥cd od %

= 3TUDHT Machine control instruction &1 RUIRIE | %

NOP (no operation)

HLT (halt)

DI (disable interrupts)

EI (enable interrupts)

SIM (set interrupt mask)
6. RIM (reset interrupt mask)

1:- NOP (no operation) :- SB[ TN a9 {1 Srdm % old aﬂ's‘ operation WRBH '_‘|_6°[ DAl aﬁT %
NOP &I execute PId JHT aﬁé ot flag JHIfad :Iézf _Eh?IT % 2 instruction b TRINT troubleshooting &
??R'Ff time delays FI fill Eb_{ef, T instructions P1 insert @T delete B B m IERIRSIGI %

2:- HLT :- microprocessor a?ﬁ:l'lq instruction & execution ] THTE BT % @T 3T I aTcit
execution 1 halt (ﬁ@ aTﬂ % HLT state & JHY registers & content TX ﬁ's‘ TJH1d :Ié)[ gadi %

3:- DI (disable interrupts) :- disable interrupt b1 TN dd foar Srar % ¥ code sequence & execution
Al interrupt '_'|_E?f FX .

Jalexl & f%TQ :- critical time delays ﬁ, Y instruction b TRIAT R 3ATd o fopar Sran % G'ﬁ? interrupts
P code B end H enable fHaT ST % TRAP &I disable :l_Eﬁ P gPhd.

I

4:- EI (enable interrupts) :- g system b reset B b dlg, AT interrupt & acknowledgement CICI4
flip-flop B set TR enable B B T use fobarm Sra % 3R et interrupts 1 enable A B T use
ERISIGIE

5:- SIM (set interrupt mask) :- sim instruction &1 T fafte interrupts aﬁ:- RST 7.5, 6.5, 5.5 3R
serial data output Eal implement A D feru forar Sran %

6:- RIM (reset interrupt mask) :- S instruction T TaRT dgd IR Hf B B B fore fovan Stran %
DT UINT interrupts 7.5, 6.5, 5.5 dYT serial data input bit & status P read R P foTQ foraT ST .
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STORAGE DEVICES

STORAGE & It’s NEED:- Storage Device Pl Use Data Eal Digitally Store PP TG B for fopan
SITdT % gg Udh Hardware %313? % I 9™ Data &1 Permanently GﬁT Termporarily Store HIb TG b

g

Storage Device Cal Digital Storage, Storage Media 3R Storage Medium & | Y ST Sdr % R
Storage Device QRS 3R SR TY J BRI BT Store PP G- H geH E'Iéamél WQI_E?T gg
Data 3R Information &1 Digital ¥4 3 Permanently 3R Temporarily Store HRb W g Computer |
Data Storage aﬁ)[ SRR Eﬁa % SN Data 1 Electromegnetic GﬁT Optical Form T Store HId % o diq pij
oied q@,ﬁ UR Computer Processor Data Eblf aé)f W'Izﬂ @f Access W b | Storage Device foddt oft
Device & & Component H ¥ Th § I8 BTSATR 3R BHAR Bl BISHR SR W ATHT I+ Data
3R Application B Store B %

STORAGE Evolution Unit:- Memory unit is the amount of data that can be stored in the storage unit.
This storage capacity is expressed in terms of Bytes.

The following table explains the main memory storage units —

S.No. Unit & Description

Bit (Binary Digit)

A binary digit is logical 0 and 1 representing a passive or an active state of a component in an
electric circuit.

Nibble
A group of 4 bits is called nibble.

Byte

3 A group of 8 bits is called byte. A byte is the smallest unit, which can represent a data item or
a character.

Word

A computer word, like a byte, is a group of fixed number of bits processed as a unit, which
varies from computer to computer but is fixed for each computer.

The length of a computer word is called word-size or word length. It may be as small as 8 bits
or may be as long as 96 bits. A computer stores the information in the form of computer
words.

The following table lists some higher storage units —
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S.No. Unit & Description

1 Kilobyte (KB)
1 KB = 1024 Bytes

Megabyte (MB)
1 MB =1024 KB

GigaByte (GB)
1 GB =1024 MB

TeraByte (TB)
1 TB=1024 GB

PetaByte (PB)
1 PB=1024 TB

Primary Storage

Prlmary Storage P Memory ST Bt % 7 fS™ Voletile ¥t Fad % Primary Storage Pl Hdcld
HIR P! Main Memory 3 g fora HIR T Store Data DI Fastly Access foran o gdr 8 Primary
Storage a dave 3| _Eﬁ?ﬂ % Ram GﬁT Rom .

1. RAM &1 T 919 Random Access Memory &1 I8 fdll +ft FregeR a1 fEagy & forg wed st
fR=T 811 81 RAM BT STIHTA Data Store B P 7T BT ST 8 @fdhT a8 a+ 9 Store T§AT 8 &
TP UTaR 31 [Ad & | 5d UTaR 310 Bl ST § ol S9H TR ST T 81 S g

33! A I JHYA o U =i fdR 7T Example TR Tdh AoR STfarU|

o T AR 3 B g it g1 59 THT 3TUHT RAM fdepd @rel § 3R 3udht RAM

mg%qﬁ@mﬁmwmw%wmpm@w%mmm
|

o OIS 3T AU B T B & SAMUBT TR Rew 3M1u% ®F & s 8 SIe| I8
WWWWMMWWW@TWWﬂW&WﬁWW
© P! RAM & UgIR Y[B B ¢l

o TR HRU B B Tt Application §€ A & qTg Ut 3MTUH W B RAM FHIAT BId! 3G 8|

o 3P JIC MY T 3T AIFSA R B s TP TIAd & dl 98 RAM § Tail ol g 3R
S T TRlIH T QoM & 91¢ U8 Bdl gl ol 8
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¢ RAM Bcd 8H & §Ig 3FR 3T H1s TEIHIH U7 FHRd § dl 98 IUP oI & b g
gﬂ'—ﬁ@ﬁaaao—{ém%aamﬁmu‘s'wa%ﬁsa%&rq%rRAM@IWApphcamnﬁ
fTd BHR ITH! Se3d TR | A ST 8

o TUURY IR TR $HA P golg J AR B ot WS HH 8 ol 31 3ifere fira a8t RAM
Bt 8 I gt A d T SeT e B

RAM 31§ T HTH Bl

o RAM H STeT Rt 99 e store 81§ IF db 3TH TR WIS 3841 § , SI 81 Power Suppy
§¢ g3 3T St fachie gt S .

o RﬁgTemporawMemory%Gﬁmmmmwmﬁmaﬁaﬂﬁasm

. U9 g IS YR U7 S wIE A & Al 9 SR RAM TR BTH el & Qb o7l e
e 781 Hd a9 db dl ROM H Save @18 .

'vsﬁqeéwa BId B B § 99 db RAM P oRexd Bldl & . A1 GARI HIER AT AR

T HREd HH HRAM] d18dl § . 3R JH &1 WIS 9gd HH gid! ¢ AR RAM &1 W€ Igd STal
3IRIT GART $ R JIredTR I1 ThF B RAM TR T SRl ¢ dlfdh al WigedR Slec) BIH &Y. 3R
S A% BURT Wit dTR HTH Hdl § 99 ab o RAM BT SWIHT Bidl § , oI g1 31U T s b
3{TUh RAM T a DeleteEP[\_rlTaTﬂamROMﬁ Save?%TIT

2. ROM t RAM &1 a8 §gd 8! Sl TR 81 ROM Hex Ried &1 UrsHe) Wi f$argd Bl
HECHIPQE&Waﬂﬁ?ﬂ%Gﬁmmaana@éﬁ@ﬁgééﬁ?ﬁ% ST o 9 § & Ut T 8

8 HYLR & STET B YT B & o B A ¢l STt g1 3T H U $S o’ T8 Tobd & AT HIs STel
@T'TE?[WHOM &1 FTERX & Y& 8 P §IC SICT B Regenerate BT &1 T8 RAM HHRI Bt e
3T STeT TR 8¢ 81 & dIE 6] W B &1 8 3R $TH T Data SHIHIH LR 3G & |

¢ ROM ! Full Form “Read Only Memory” §

e ROM Esi Memory\_YiETE"q 30T RT SleT ¥d Hd %aﬁ 3ffear , fafsar , LA , Document
3R ST YTtk T 30y $eTd B g al 4T ROM H 81 Save 811 & .

e ROM &I Speed RAM T IGd HHBII & .

« ROM 3R RAM & Price H *} 9§ SaTGT 3R 81T § , 3BT BRI § P! IH B TS ST
B & SR &1 & @ S1eT AT R
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Data Storage and Retrival system / Data Access Methods

1. Direct Access
2. Sequential Access
3. Index Sequential Access

Direct Access Method

Direct Access Methodﬁaaa?rﬁo—-sﬁ Lﬁwﬁwﬁo‘mwm%@mﬂﬂwﬁmaﬁ@?
T ST ThdT § | U] STeT TR HA Bt TR YIRTT TR (Sequential Access) fafdl Bt germ &
3'@55@?%% e frT (Direct Access)aﬂ &HHWTEIET WW%G@T &ﬂﬁaﬁwlﬁ
HH H T BT TS STl g

JTERUL- UG, SHifSal Haey |

Sequential Access Method

39 {951 T Storage Data 1 I 51 H TR foba1 SiTell & Ford s H S1e1 KR o Sirell & 390 fopayn
B! Sifad Taag Ay off 81 ST § | 30T UaNT I IR H 8idT & 98l WR 3ITH A1 H 1T Bl
R 51 o7d § 3R IS I HHAIR S § o/ Sl & | R 99g § 7T g arelt Sifsar
3R difgar 2u Hc # 3t fAfd &1 T STeT o1 TRy & & foru fovar o ot | sSt-as! pufar §
STeT BT 93U A & foIE Ud IUP! TR HRA & ford forar S €

Index Sequential Access Method

Eﬂﬁ Direct Access dUT Sequential Access Methodazﬁm\_rhgm%gﬂﬁ@a Cal Sequentially TR

3T ST § T 39 S1eT &I g4 ol off 6 & U R ohdl & b SUH Sel Bl TR HXd IHYg

T $369 dOR 8 Sl @ 9 S350 § 39 ST &1 JE Udl Hivlg 8idT o, et Tgradr & gH 39

%ggég@ﬂﬁ%|a€ﬁmwﬁ§éwﬁﬁaﬂmm?|sﬂﬁaﬂww@ﬁﬁwww
|

Single Inline Memory Module (SIMM)

Single inline memory module (SIMM) is a type of RAM (random access memory) that was popular in the
early 1980s to late 1990s. SIMMs have 32-bit data paths and were standardized under the JEDEC JESD-
21C standard. Non-IBM PC computers, UNIX workstations and the Mac IIfx used the non-standard
SIMMS.

Wang Laboratories invented and patented the SIMM in 1983. SIMMs with 30-pin variants were used in
386, 486, Macintosh Plus, Macintosh II, Quadra and Wang VS systems. The 72-pin variant was used in
IBM PS/2, 486, Pentium, Pentium Pro and some Pentium II systems.

Dual inline memory module (DIMM) has replaced SIMM beginning with the Intel P-5 Pentium
processors. SIMMs have redundant contacts on both sides of the module, whereas DIMMS have separate
electrical contacts on each side. DIMMS have 64-bit data paths, as opposed to SIMMS which had 32-bit
data paths. Intel Pentiums required that SIMMs be installed in pairs and DIMMs eliminated that
requirement.

[Rivrer sremgar A Afege (SIMM) T TR &1 RAM (Y50 TeRRT BHI8Y) © S 1980 % a1 &1 3T J 1990 &
& dH BT AT SIMM F 32-f3e $e1 1y § 3R JEDEC JESD-21C UM & dgd HFdIHd ¥ TR-3ead dieft



15| SOFTWARE ORGANIZATION (PGDCA) UNIT-IInd

HHR, UNIX THLIA 3R AF liix 4 TR-AFS SIMMS FT ITANT fHam| I daikessl 7 1983 H SIMM &1 fTSHR
fopan 3R Uce FHRmT| 30-foF IRTe a1t SIMM &1 STAHTA 386, 486, A~ @, AfBers 11, HTST 3R g diey fReq
T o T 72-fOF TRGHROT BT SUTNT TSI YN / 2, 486, Ufeam, Ufead Ui 3R oo Ufead 1| Rew § forar wa o1
aIedt 3are IO ATegd (DIMM) 3 SIMM &1 §2d P-5 Ufead TRIR & I1Y 96d fear §1 SIMM & Hisdd & gFl kb
Y% Y g1d §, el DIMMS & U Uef TR SHeHT-3(ehT faggd Yud g1d &1 DIMMS ¥ 64-fae Se1 uy §, S
SIMMS & fauta o1 fora® 32-fie Ser vy A1 £2a ufegw &) sawadrar ft fs siMm &Y siie & RiIfid fasan Sme iR

DIMMs 3 I 3HTaeaebdl &) FHIG B | |

Dual In-line Memory Module (DIMM)

A dual inline memory module (DIMM) is a small-scale circuit board that holds memory chips on the
motherboard. DIMM incorporates a series of memory called dynamic random access memory (DRAM),
which provides primary storage, the main memory that continually reads and executes stored instructions
or data directly to the CPU.

DIMM is an attempt to improve on the earlier single inline memory module (SIMM), which used
matched pairs. DIMM uses only one circuit board, thus increasing memory speed and storage. DIMM
also has a much smaller circuit board and easier insertion compared to SIMM. DIMM contains a series of
DRAM integrated circuits. The modules are attached to a printed circuit board, with several RAM chips
on a single circuit board, which is connected to the motherboard. With direct memory access (DMA), a
PC processor can access any part of the memory directly without having to proceed in chronological order
from a starting place. With DRAM, RAM accesses all parts of the memory directly.

RAM chips can be installed individually on a motherboard or in sets of chips on a miniature circuit board
that plugs into the motherboard. The three most common circuit boards are:

1. Single Inline Memory Module (SIMM): A single in-line memory module with a 32-bit data path
Rambus Inline Memory Module (RIMM): Similar to SIMM but with a higher memory speed
(RDRAM). Both SIMM and RIMM modules are installed in matched pairs.

3. Dual Inline Memory Module (DIMM): Has a separate electrical connector on both sides of the
module. It stores each bit of data in a separate capacitor, providing direct access to the
motherboard through the system bus.

Some memory modules have two or more independent sets of DRAM chips. These modules are
connected to the same address and data bus. Each set of modules is called a rank. Only one rank can be
accessed at a time because all ranks share the same bus. DIMM circuits are now being made with up to
four ranks per module.

[wep et sTams AHRY Hisye (DIMM) TF B1e TAM | Fihe 1S ¥ S Aerald W AN R e 81 piMv #
SRS Y0 Tad HHIRY (DRAM) S FHRY &1 T SRaal M gl €, ST urufiies Bt ve el €, T AERt o
TR g & Tuetd 2 ar Se1 &) TR et 3R ffed st 1

DIMM UEd Uehd gTarg HHRY ATSYe (SIMM) TR GUR 3 bl T YT &, ot e fbT T e &1 IUaiT vt &1
DIMM $dd U Jfdhe als BT IUTNT Sl 8, 39 UHR HART Tie 3R WRel B §gIdT g | SIMM &1 a1 & DIMM & Td
¥gd BicT Ifthe A1S 3R T Ufaf® 81 DIMM H DRAM $C1IeS Tfthe ) U 4@l gl &1 Hisyd U gfad didhe als
A2 8N €, U Uebel Afdhe sl W &3 I e 81d €, Ol Hevale & o1 811 8 | STokde AR T (S1uH) & 914, T
URT TR AR & et oft fe w0 &1 T & & aTel SIargeh it % | S 96+ & 91 Ugd 9dhdl §| DRAM & WY,
RAM TR & Tt el &1 e vl aralt 81

W e & SAfdaTd 0 § HeRale W a1 aY Afdhe 18 IR e & e B RAfd far S 9ehar § of HeRals # @HT Sl
21 T g 3 b A1 &

1. RITTd garg 3O Aiegd (SIMM): 32-fac ¢ Uy & 1Y Uhd-3--ars- JHRT Aregd

2. IS AT JARY AISIS (RIMM): SIMM & JHM it U I AART TWE (RDRAM) F TTY| SIMM 3R RIMM
! Aieyd e oie # wiftd g
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3. AE8 AT BERY AISIA (DIMM): AiSTd & clFl avtb Udb 37eRT figgd Yeed 31 U8 U 3@ Seika # vds fie
3T ) TR BT 2, RIeH 99 S TIOT § HeRalS d% Wieht Ugd UeH Har 2|

$S AURI ATSId H DRAM s & @ a1 3if¥ie W7 Je 81d 3| 3 Alsye U 81 Ud 3R S¢1 o9 U IS 8id ¢ | Alsyd &
TP I P Th b Bl Sl ¢ | T T T had U 3 b Ugdl ol Tebdl ¢ Fifes it Yo Th &) o 1 150 Rl g |

DIMM Jfe 31 Uiy A e 9R Yo deb s o <@ 8]
TYPES OF STORAGE DEVICE

\V
Primary
Memory
\—I.—/
[ |
Random Access Read Only
Memory (RAM) Memory (ROM)
| | [ |
N N N Y
DRAM SRAM PROM EPROM
. J & J & J w 1 J
| |
I EEPROM 1 l UVEPROM l
\ L J

\ J

Secondary
Memory

I

Removable
Devices

Fixed Devices

f l | ) ]

D b B
Ha[;?i\l,);sk UCD /DVD Drive U Pen Drive U Blue Ray Disk

Hard disk T& U1 SeT WRel grediR f3arzy § off &t Higer A el Bl TR &R & H
T 3TaT g1 WioeamR, T e (operating system), 3R Wi 3¢ & W4 & forw g8

eTe-f5%® o1 sRexd Usdl 7l
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Ig U TRE P SRR LRl [S%h 15d 5| o1 B 61 Udl ¢ SR H Fro-1S%b g5d

BT YU A1 FSfaH 8T 8 3R dovd o It A Hrgex H T TRfCT Riew, e,

@éﬂ?ﬂmm%@aﬁ@waﬁ%ﬁwmﬁﬁsﬂmwmﬁﬁwaﬁm
|

BTl HTH! HIgeR) | 3R ot uRfez B § o1 & didvd foww Y, diwd fexw S, onfe 51
TRE W BH Sl 918 a1 Ao R Thd ¢ 8% S18d & R I ¢ B I9D! &Far v sarer gt
TIRT 1 a1 SATaT Sl B gi-! IleU oy &1 81 34d SIIg] URfCYH 30+ eUe ¥ & 9 |

FB BB A ST § S B FTS-T5% S13d T M BT HW HRl 5l 390 I FS § WHIE,
SaS! (3% fefdiear), fRerh, anmal, diftier anfe| gx ee-few &) &gl @ it Tie T&d §
A SR, 3Mars QT 915y, 3Mfe |

CD drive

WS 7 57 pilae 3% ot ied &1 At smudeR &b it & S &) 3iffpera fohwunt, doR
3T B} Aee F STel B ST & o JWHTA DR & 198 dgd IXT gl & 3R 3T 3MUHh! 700
e Bt AAR TR At 81 Wt & g didig & @ gu Wit gga © Irad §1 98 uRead
Bl ¥ 39! Aag ¥ gH W) B T #R W THhd g

DVD drive

SISt i gr f$frea fafsal fewa o Sioa €1 St WS A B! 1771 STt & TR IR Fhal
21 U8 ISR WG] 98T STl i WR &1 & HH § 3M1d1 g1 Statet Ht dF &g &t et 8 I
3t A, YPReTd, IR

Blue ray disk

g Us APHd Kol HIfSTT § S &I 33t ora arelt faf$dl $iR wisa ofe X@= & & o
31T 81 TB B ool I PP R0l STAHTA Bl g1 T§ 128 Siel db & STl Dl TG bl
gl

Pen Drive

TS uysl W 3134, o/ 4 8129, U9 g1%d, WX g1%d, HURT Rew, guadt e a1 guyst

AR & w0 7 Hf o7 O 8, U STl R f3agy § od T gfedies quast sty &
1 TR AARY TS B
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g AMaR R Rged, fRgesd iR oiifdwd fewr ¥ 9gd Sier gidT 81 IS go 30 U
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