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-
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ot is @ confpany ohich 1 desigaed processer

* For a processer mem. 1S Connec(fd -e/off’fﬂqu/ : )

% Resister is not q mem. because it contains temporavy data in it-

1971 — Totel 4004 — Gbit uup.
Bt — Bingwy digrt (0[1 ) —
N:‘l‘aue-’ré.mup'ov-f q bit
. Byte— ®bits
Wovd lenqth — Depqnds on type of up
1972 — ’.[n{-eL 8008 — &bit
1834 = Torel 8080 —r B bit
1977 — Tntet Bods —» 8bit
1978 — Ia;t 808¢ — 16 bid

_ Intet 8088, - .. Bo286, 803ae(azb|t)
. Pentiven | dua\ core ... ,iz,15,17 (6q bit)

* Wordlength~  No.oF bits q proce sces Can process gt a time.
. €9~ 8bit wp — 1B -

lobit — 28 .
32 bit - 4B
64 bit - 498
Micvo controller e
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: v B My |
- [ Tmer (Reds |
CoumfR N
B0 N
L * B
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@)~ contasns ALY, cu. Res's A1 EE contains ALV, CY ¢ FEsiStor

(24 Confains 1otermal. Mfm, &) No 1oternal mjm
@ It has Inteqrating clt's, Hmea’/ (34 No. inferfacing ckt's, timer| Counter.

Cou‘ﬁ'er : . ’ .
&rrt)sed For Specvif—'!c Purpose appication @.1 Used f{-“or gene ql pyspose appl’t

U__&_Inm 8051, 8031 (& bit) . (S‘J_Tf*l-etﬁoss 8086 286,M6800

g t5,” : A
PIC-8bit] 1¢ bit _Tms 1000, .

- Tatel 80196 _

————

Qiepanding on how- Pro? gdata are stored tn the mem, thore are 2 types
OF avchitectuyy -

ith_;.i)z,,.,..yoﬂ_Nwmg,.oﬂ-rqrc,kf'\or}Pn'ncn'.ron auchizy oo e e o

(2:) Harvard th'v’mcmr_e..

Von- deumann -H qi’vq rgi“qrch P

[ Progeam 1 Fo ]
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L BT IR L I S
datq |

€97 Lntel 8085 808¢ €9~ Lifet 8051 (W)

S S des(operah
A — M/m OPC,F ( Code
— — | Insiruction
Rasic Operation of Mp— Datq 2 peog.

(1) Opcode Fedch

- (&) M/m gead _
(31 mrfery wote e Gycle

- & 1)o read
Go Yo wWrite . | ..
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‘ Q: Opcode ?Fefch—? Qeqdmg oF e)ocessmg ms*fmc*hon ce Opcode -T—’mm ‘H‘!e

n\emory tnfo prDCe Sses:

@4 .m’emov\'/ Read —r Qéodi'n3 O¥) €xcessing 491’64: From. Me.

@‘4 Memosy weife — ?enoﬁng datq Ow X Fetring datq to. mery-

¢
(q; r/o Read —= Reodmg ©7) encessing data Fom p pod%@'r) dev vice

CY l/o witke — Trqns'f%mng datqg to Ofp port-lor) device .

B08s SYUQEM (sbit)

;,r v Q\fshem bus . ' . (& IaspucHon -‘f‘oarrrﬁq"?""""._l ,
(@) Intemal qeehitectupe @) Addressing mode
@ Pa 'loyouf/D€SChP‘hOﬂ . @9 dnstuction cet classiFication .

(4. Functional descrption 8- Stmple programs

A3 ngmmm‘mg thedel (o, lh{—ﬂrrqc'mg
Q" GY.CJ'\!“'C("("U(‘C - l-to q (50/ ~60/. J
(2 ngmo\mmﬁ 5_+o 9} (402-50,)
@-llm‘t rFacing  _ 44 J

* QL the datq (s repreS’ethF?d only lh HExA-PECIMAL.

Number §yc+em —

 Degitmat OC[QQ B,L'ncm/ Hex Q—de-dmaf
A A I R
3 — b 9
~_ a1 ?, 16798, A 1o
ten—7 o E 10 78), 8 I
‘ ¢ 12
| b 13
l\ € 14
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a8 = G+(¢-8) 35 H
. AcH 96 OCil 0104
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l% p = Ofm
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> Grovp o Cond @) wires used For communication ble Processezr, mMen,
2 o devvmf | |

L’J ﬂddr{ss BUS )

) DPatq bys

diy Control bus.

|-

(u Address bue —>#Jtis used to. Y}'—‘er the

ciddee ss o.r er-{he*r mem or Ijo

| dewqe ’me —{Jno prDCesses. ‘ i

*IJc deF‘heS‘ H')e r'nan‘“ meem_ hot can 56 connected ;"O q processer
9iven by ther relation 2= N} |

Where o= no.br édd iz‘nes

N-= to.o7 qdd /mem loch
* T¢ is OF 16 brts 10 length For 8085.
* Address bus 15 unjdirecfional.

——————E &

_ﬂe_‘ﬁc'_*‘[:i*]t is a CO[lec{won OF srsistors .

* ngStsfor 1S Q .collecton of FlE.s -

* A FEis q mem selt which vcor) Sfore Q bif e o (oT) 1.

X Most oF the mem. qre designed +o store 8 bits per each mem. (oc")
T}’QRFOY’E LU T e wpresentated i s oF byt

_Retation bfn add, Udé g fem. —»

- 9—1?——? 1 ti’(o Byte — 1kp
0 920> | Mego by be — 1ma
2%~ 1 Gegabyth —> 160

240 —5 I Terghyte — 178 | 7



Que— A Pm’cassér has 24 qdd. Lnes. CQ'C“‘Qﬁ the- s 'mem ”"Q{ cqnbe
Connected .
e "= N
224 = 24y 29
=16 (1me)
(= lemp
Que—> 1 mem. oF 512 T can be Connected 1o q processes. iad fhe qdci..
Maes rquired, ‘ |
Sol" 2=n
= 51278
= 29(2(»0) ' ' .
20 49
0249

T B - T

Que— 8 mem, OF 12058 15 10 be Cobnpented 10 processes. Find 1be m", ™M
add. Une req:
301N 2=y

=12068 -

2= cyep

= 12‘0»68" .

= 128648 - .
nN=3%

’ 4'/2%7
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@;bqta bus—f XrIt is '8 b:t bus in Ieng’rb Tor 8035

% Datq bus -is bcdlrechOhal _ _
* There 1S "o Seprq’re datq ‘bys i 1y 8035 The lower qud Ute COhbe Used ~
either as -Qdd. or -data bus. With the belpoF a Conhul ‘Signal ALE "
(add. 1atch enable’)
Add. tatch engble — ALE
* 15 allie XMaes — qdd. bus
# 05 Ais-4¢ — add. bys
APy -ADp ~> dofq bus
ms-ﬂs Ad7-ADQ) —> Rnulhplezoed qdd / 4q+q qu |
ALE=1" H’tg&er ovdeY | jower ordets _ e
adgd. bus add. bus _ : )

O Ty

(2} Contwol. bus—*" * It is q gwup oF diff- Contwl Signals req ?or Van ow’
opevalons OF the proeeceT: j
#* 1t is partialy unidirecHonal £ pgetealy bidicectiongl, i
Corbol bus s o— ] -
@j/Uni*di (D bid{ @ both (d) none ﬁ
@ Lnicdd () bidi @ Pactialy Hi-dif uni-di @ None. '
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* Infernal avchi. is ‘dwtde into .5 ?F’unchonqt ok -~
A4y Reqgister umt T
Q‘n AtU -

@) Timining § Cortrol unit
@ Totemupt unit
" (54 Sewal 1fo ccfaﬁv,,\‘uﬂ‘,-t

o

(21 Reqisten Uit~ * Thert qee 2 types oF mgjs{er‘._.
: @) General purpose weg.
Gy Special puspose eq.

(3’ Qenieral purpoSe 8Tq. <o Thore aye ¢, 8 hit 3€nera1 P uvpose ?'EQ namely
B,c,D.E &, L. -
=% There are 3 g pairs .oF.1¢ bits in length tte. BC,DE g HL: -
=y Qn\f oF ‘H\o Q. pairs Can Lg Y ced t+o point +o H‘;e mem, bu{- HL PQ'F‘
h 1S keaown g de Fault mem Or dotq pointer
€g- Mov &, M. ‘
v indicates mem. Conteni (OT) tem. 3’1‘9 whose qdd. 1< prwenf fn HL
- pair ovly

, mjm
DR

—> 8000 H
- |
—f j—

Accumulator = ¥ I1{ is an Gb‘ytl mulHpurose reg bk; which almpst al
Aty Opevalioh axe pesformed, T
* One of the bytea must be present in acc.

e &

% Resul} iz Shord ia qaumu!q{'or

a)



| 4
(b) Special puspose Teq -
@ Program Countey — % It is q 1¢ bit reg which Contains add. 5F Newt
At‘f\s‘. to be executed, ©y it takes.care oF prog.

C({\@_@« °

o ! ;{j Jostt) €G—Mov 4,8
| l

Flow ©ov) cmﬂ'ml

PC Gool4t |VY | Tas@ :
Software
- €o0o : : . -L
cool | ‘
' XX—> OpC
a4 B | —>opcode

i) Josbuction ¥eq-— % Tt jswan 8bit &eg- wh\ch con{*qms opcode oF -piesent.
tastruchion.

un)fnghur],;on v decoders ;Z rﬁj( Sii:’e Pr)?odf‘e-f /ﬂfh"r 'H\e opcode 18 —\c’e[—chﬁd
Ints tos: mJ it i< decoded 1n

Hhis block toith H’»e hetp oF 4 prog.
.*A ho- OF mfc cycles O orerquons Qre qssigned qcc to type op ihs

| !!E g, — Jtis q prog ritten by SW deeigen to Make the processer °
Understand What an ins. is oy it iIndicgtes the 'f'ype OFf
Oper® 4o be Perif’ormed For an i&ys.

{uSiact pointer~> # Tt i€ Q 16 bit req which contains add, oF the datg
' Precent at--top o the stqck: @ Wt pointste top OF +he

Stack mem,
\L\{)‘ . h\»’ﬂ\ (CQ‘!BJ @ 07(
0oooH |1
sp | ey g Grack
117
FO03 Sp-2  FOOFH {XE ‘
, [Food | | Sp-1 Foo®H |38 e
o~ . ' LF_OSLI Sp  foosy [ Ww| p 1 .
' be ' é‘/ Q Hack
m B3 i quc,k '(
L= FRARY ‘ J
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stacke -
@, Liro IFLLO (J FIFO @S wone

Que— @hat s meant by stacy !
“Aps A1t is q past oF fmd wntemem, which is Used to Store femp.
datq 3 also the Content OF PCohen SoIm Subroutines qre Inused,

* A technique mvolved 1o stacle is tast in M Out-

Note: HNote#®hen datq is “stored in Stqck. mem. Q{-Qck polerteris decmnmhd

Shtlarly when dqfq IS " Geeasred From Stack mem, Shqek pojnfer

18 Incremented, . :

¥ There ¥s .00 -pmviSion to Store @ single frcg.- Content i fhe stack
mem, A ng pq'r IS possible. 1n Be8s.

———— ¢

W Te_poan Q7 *W,zar A{rhe 2. 5b;+ hmp £eq. (Dh <k gre no{‘
: T Geeedible by he Usér ©On programmer. -
* They qre used by +he processer in Eome ing-

== ©

Wy Falg req-—
D7 Pe Vs Dy D3 Do B Do _
L97.®4c® P @ [cy ~-
'g-sigo 'AC'—M»]UQW Cavry C\/—fqny{ |
Z-Zetp - . P~ pPanty ‘ ' \
* There qre 5 Flogs n 8085 which give the Stgtus qFtey an ALL
Gpevations

~ As the recult For most oF the AL operaiion s rmenf h accy- gslogr
Qre o{ykec'kd ov Modijied by Hie Content OF Gacu™ except For Tew

s

S ? Hﬁccording 10 b bit oF acu,

Tn signed Opergtions 9 o — +we Resylt
I = —ve Reoylt

Z=7 1L, iF reswd inA - ood
0; QHsemiS‘eu



% zerv Flog is al¢o aFFected For GPR In SoME [ne-
£9:= Increment 3 decremedyt - E_EN R .g“bﬂcg—j

* AC— 1; 15 dhere is a4 casvy From Dy bit <«— py bit
X ' ©r '

X - . Higlier nibble «—— [ower nibble
[ ’

. 0O, Otherwise.

N A
* P 4, 1F noof wmg In qceu. —even

. rs.,
O; iF No- of 4 tnh qeey, — odd
>¢_§_‘_{_-—> 1, 7 there.is q cary t-e. out-0F Dy bit
S O, 0';'}1‘9“0\!‘??::}‘ e

£qi— 1> 4C

A - 98  —> 106051000
8 —6rH —5 o110 111}

L]
¢

Cy o0TH . Y iy
0 4 00bo !
Accu,

s‘zchxP‘xcy‘
0001 coo1

KR

Oxb4  IF Hhe vesuli-in 4’ s

C-> 844 ! y
- = Y >
FEH- SNy B
NIRYERYEN 24 L P
S2xAacK P x cy |
l0oooci100 ‘ FFH
| 8 4 ¥
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o eo
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(2) A’LU(A“"'ATW)G{‘\C; ‘093C Un‘{') ?* t-‘g q COm'bmqﬁm\, O—F'Oc_u,(m ,Fémp
g ?'0'3 eqg. £ Q"hlhthe'ﬁcgl lOgiC

Glrcuits
* The vanous aatheelic operation qse cwld't Sub"’ there ment £ clecmmecﬂ—
*Tﬁe logicad optration gre Awup, oR, X-0R—~Compqre, compliment . Rotate.
Note:~%There qf'e no- Seprate 168 For multyplication ,sz demSuon 16 80BS-
* Flogs que aﬂ-«d—ed %) mod‘#(ed anly For qumeﬁc 2 logic opemﬁon

(34 "hmmq § Contol unil = % It -js responcble For ’9'—’"9‘73*103 vQnoud Cotsfol,
Hming ¢ Status -Signal G For operqtions OF

the processer. ‘ - |
- JiFamrkh crystat osciltatords connected bl X1 2 X2 to provide wegicloct T
Freg,. : | :
¥ A crystat i$ wded Q¢ 1t provides ‘more stable osacillahons compare +o
Re ¢ L oscittqtor ohich are temp. depandants- .

o

# ‘An internal ‘clock ‘gen” takes the ref- clock g produce,f OFfrovtmg e,
which is haty oF crystal Freq

*yf also. provides other greq: requinnd For internal opefci-ﬁo‘ns o.f +he
Processet.

k*x ¥ The operqﬂng Feq OF 8085 1S SMHZ 4
* 1t can range bln BMHz - sM, .

l?\c‘—k: 'Fcry;s{—aﬂ |
L 2

ALEZ % Ttis wed to make ADg-AD either gs qdd‘.(oxy data gu&
iy~ AM 1C Lines — Add bus '
0, = A)s ~A8 — Add: buo

AP+-Apy~> datq bus \

R0 > Read contey| sigaal
O; Active - :

<
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{oR—> Owte Confwl S1g0al .

O3 AcHve
Jolm— Status signal
03 Mmlm Sperghon
——45 Ifo operaHon -
- Jo/m | kD | WR Operq fion | Contap! g}gnqgf
KRR T
| mjm sead | MEMR
° 4 ° Mfm wnte | MEMW
r {o 1 I/o Read IoR

. Hatus Yines (Sy o) = # These qre status lines which 9ive t+he Statw o

bustcycle For an operation,

Highimpedance —»
©%)

ol o S | S ] -
'z lolio Halg - 1o 4 Tlo w
o | o} 14 Mmwnte| | 1 | 1] 0| Yo Re
0 110 | ™mRead | {1 11| 1] INTa
| | | Interu

O {4 L [ Feteh Ackmot
_ haiEER YR ot
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mfm

MK Cperation
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e

Dma - D‘rrv_c-f e m. Ace9-e

Dm4 -
SfqS

=

[ o
oM
Hop

* tbherg‘ more data 1$ to be ‘Xrered bfn mem, X TJo at q Fester sqfe
DA ppemﬁoaj 15 veed With +he help OFf DMA confwlier
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Hé«LDi s Hi ?(e" active T/p sigoal to the processer From ing confrolle -
- ~requefing the buses -Fox Dy opesation,
- % The procedces Completes Cugrent operqtion ) W"/Q Q#Cm ater -recesuit
How g R weponds "WHhHh HLDA (Hold ack). |
£ Affer 4his “Sate Hhe confrol oF buses is Jranted fo pma contrlte:
| % Apter q cbmplition of data Ypr bjey®em. & Ifo +he Hotd €ignal I's
pulted down by bma Covfop Uer. | .
TBere;Fore' Cotrho| ‘o ‘bises & geeessed ‘by proeesgem
* This process IS ‘khown qs DA ’

~
-

HLDA — % Ofp 'Signal-in 1o ponce o Howd weg,

Qe D4 isparyormed blo 2 L Lo
@) mfm g 2p ) @mp g IJo € 0w F To @ Hone
AnS - mim-3 Lfo. | -

Notre i~#Without 4Sing DmM4 2 ine are Tequired +o Xper <L byte. '7
% When OMA is pevFormed procescer would be in uoq‘;f-/ tdle state.

% Modes oF Pma operation —
(2} Buvrst mode , o
(29 Cycle S»i—eqﬁ_nq tech. (ov) shovt bursk-mode. :‘

@) Burst mode %4 Holb Stgnal yemains Bi'g'h ‘Uunless “USTTL +he datq (s
o Completely Xgered b/o ‘mnfm 5 Tlo. S
X The procescer is precent in -oaif state For mote +ie.
ThertFore more interference,
€9:- Xperering data From Hlard disk.

@1 Cycle stealing tech — The +otal data +o-be XPered bfn mfen 2 1[0 1 deuiq
nto blocks |
> B’loc»ks A Xeered I g Seq. oF Yntervag)| oF Hme °
* The time oFf processer i< chticiently used a2 itis ih&ﬂ'wpl:cd only whe
| there s q data Xfrre . ..
Therq-’om less iqfef.Femnc.e- )
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£gi= Audo N ?‘,at"le- XFex apeD at q fime

]}ﬂ—eﬂeqwd Dmn-eaﬂhe buse,g oF the prbwsmr aee. tsed when opcade Fetch
is - bemﬂ done te decoding Opergtion, ' , |
X The PMA convtrvller Uses :H*»e buses +o Xfer Obe byte For €ach opcode.

*_Resej-in— # Low qctive. i/p S19nal to recet 4he Processer.
* Program cCounter is intiqUised to 0060H
Reset-out— % Tt iﬁdicdm 4hat proceoser is ;RSef

*’H’ ‘can be Connected o I/o. device fo rcsef it ~
% It is qn ofp Stgnql, '

C(ock— uf——? * O/p Pm oh mhvch Hae some Operqhng ?’ncq, o:F -H;e Ppracesser
i ' s qvo«lqble

* 1t can be uged to Conneo-(- to %e. clock tfp oF 1fo To¥ Syachronows
Operation, ‘ :

_Reqdy—ﬁf ¥ 1lp Signal +o the processer For q ?fbm g Slow Speed /0.

* 1T eeady s ha@ then only Processey DI either 'b’ansm:H
data to (o3 wecejve dqfq «'F‘Dmllo devvce

@) Intewrupt Contool ymit —
| 48, T QS e «(L'«

PLLL

.....................................

o

xln-rermpf is q me+hod By which an Ifo devie inForms the proescer
that W sequired the Cervice OF FFDC&ssezr

¥ There qre 5 hordwaqre m'tf’m_tpz—g i 808S gec ’roA?n‘oﬁfy.
W TRAP [uimi /RsTY S
@) RST 75

" @) rRS) 65 } R estasy

(%) RST 55
G INTR - Jofervup] vequesd -

| M1 Non-masieqblo inferrupt)
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(5«; §cnol I/o Coeﬁm' lrmt—?

N . Sop- L l Sip.

&ICuU

¥ I+is uced For .sexigl Comm, bfn P*'Tr@&e\;' £ I/o devjces-
SID = Serial i/p datg pin, (Used to-received Terial data)
sop—> S’enal ofedata-pin. (To Xmit sexial datay

>+ Both SIp$ SOp qre rﬂ'h’rnQ!y Connected 40 Dy bit OF Qceu.

% MAR —fmem. add req.} — % T is ‘Uced-+o Hotd H»e add . ‘before H- IS ‘placed on

Qdd. bus-

* e [moR (ﬁem Buﬁer( clata veg) - —% 1t is UJf’d 10 hold +he dataq. beq:ore -
AR L e ot o 3 SISO, e e i, "Ff 'S X:Fered fo m/m (OT_) w}](’ﬂ '}"’)e dClT'

187qetessed Fom mjmy .
* | '

A S

BT R f"m’~
E: DS P o ~-./

|
. J [®oco] @4 De
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| .

Pty ci'scaiplion—># 8085 is qn 8bit processer baving 1¢ add. h‘nes-”{ |
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39S the processer Wmay point o +he tew add. in q vevy -hent 1= shate
) come jngh '%Ttrdea;d«‘ng- o
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% Remaining Flege (2. AC, p—>§RES)
* Result— Operand uted,
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_# The opevation For ?nmcu'nir}q conditional Fump inah is similor to Ine except .
that Flags-qre difient:
¥ AU the Tump msﬂ qre immediate 4m,

_Unconditionad Tmp-16 bit add.~» QB,om[C cyc!e 10T
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S ubmg}#_r}e—# ot (ox) group OF 1hsh which PerFoimm SpeCiFiC operation can be.
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¥ It Moy be m‘;eq{qk,u, wied toithin a
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malt prog. ) -
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