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Fig. 2.2: Architecture of 8085

The various functional blocks of 8085 are as follows:

Registers
Arithmetic logic unit
Address buffer
Incrementer/decrementer address latch
Interrupt control

Serial I/O control

Timing ana control circuitry
Instructions decoder and machine cycle encoder.

ﬁdolrf/vx'w\(?/ o e ;/ff— 9’0'85' }4?'

=

%mﬂ Ay o+t—e

)')) Qefﬁ&tem
\\y RS g

\'y TIndicecd
Top) ed

2

Q X~ How mamA/

Axd

Chen wf)om

2

TRAP

> RST a5
BT ese
ST S5

INTR__

L)
\‘y
7

S <

Aw-A‘:

Address/
Data
buffer

AD, —AD,

hord wane. Wfennuptr  EUIS spperis 7

5 fokdwand. |nteuiepts

6n Interrwpts

bias of BOES $P o Pio & 4o Pin 0




8

s

List Ihe. vesiouy Resdnyent J# SOES -

\Zan-/NW o - M%J)Hﬂ\ Q want ty P 1
ol Ac cuwrmododoy ﬂg«ﬁ‘w‘\;\ 1 Gebi
o2 Tém Oz'Q(B/ (‘@/)‘\S%M i 84;:{-‘
03 engnal punpore gRpPATAS 6 T -+ eath

(B,C,D,Ee 1 andl) .

oY ' | 6-b7 %
SHack  point (2F) L .

05 ??roanram Counden (_PC) 0 16-b1t

O€&>wh’\4(4'; o (‘Qg,i,g-{e/\ 4 8"})\{’
rncrew«q@wwﬂj- =iy

0% add rexs datch 1 jibcb .“

L 0% et {Mﬁ/ regiAten 1 s

ac,wwﬂdw Naz‘ﬂkn. J(L gD2C P -

Q Dosvive The o cummdater

o uv\g,s{‘ all \"Q,a/'l)ﬂ‘f/\/’ cr‘jﬁ

e

OCC,UJMMJ,GJ‘UX
ipovany  Siovegc A datz  and

+e
o;% /(-"r\c.l renult O{— oFiltHhmaods o~ J\JJE/’]QQ_" OPQ/\OJ‘\M‘

from

¢ y v ) \ OTE
94 uns g bt reqiaten Lo 8 moat+ importeast

2085 - Any dot= i put] ot pit-

’LI ; m‘\(m\hnd);&ox :’QK% blace vio 5 L

(Yca/{sHM> . a4  _» B‘Wn\.bha/ wreoh ffO‘f

wa fa_ P laceiment

Q Describe +he (Stodus) %’“8/ registen w{l Bo&S pp .

A

g

LahiGn 8 b TR Fen

CosnNnAtain _{Jv\,(__ 55 Fedus ‘/ﬁ'

ove

Zeno (z) ) g;r (39 ,

in hith ﬂfwm bit })CRiHuV\A
'P;VL cronald Hon "P"j”‘ wWhih

Corry (D, Parity (P) and

ﬁv\)(,'/;a\fa, CarrJ/ CAC) - Fah of- then o f{:—:v*e -S\—{'kj/% ;9/ a
dbit B/ TR ’(’*aj/ regasten «-[—crrmw— ds hewsn keleow -
D3 Dt DS ipy. . D2, D2ADI by

A (=

SZJXACX

[p xcyj

‘gn (S) ‘]C’Oj/,‘ S»f: ‘he. MSE rF- I venudt oF 'oun UPCJ\owa,

R L, g flage A 22T,

Zero (z) ’J‘;Eﬂ"'

o9f Ahe

0 Fhansire. 14 A yeAet
Aot c‘f— an jvdhadHen s

’ 1 | -
'Zz/voljm %[03, .m)‘»d“/ o thenwiAe yeAne+

L YT Y L T L T W T I

Prea T T N W L T T N . L L T O T )



1

& gy Gy (4D iy | 9f mre e gy ot
2 an o thmaels C S i : € e cdron O’f
$ obenehon |4+ A At SR DR R
i %+ \C , . '
o W?/ CCY) {I’OQL 9 wer [ indsviseoniiReR s im i e o
% T caarher ofertm) ot brene (o A o
“ cnmparmurp st ofs | bite D i icihem +His ,F/(Qd/ A ek,
» O therire. 9enekt -
®» *  Paxriny (P) frag © Tho Flog b s oheall e st
» C‘? on uh(’fu—tl}on Containd on GVen pwimben of 1'% andl
» 6 Snenet o AT AL
g & Dererive fre ok paaten | LeagrerONS R

At Progromm TS by “The © RETgUecRERE rorides  In A
> |k hen an § R Awuch o 312 S \oejf\j/ e x e cnted

WAL e o ’
R/ /Z a{_ o "MH\LLF—;QY'] (B

> by he B the. gpoede _
3 »fef\'chpoj /gwm e W RAASTLL ond A doved md
Trnuctim deixFﬁf\ W;“J/ O"wde ,?euc,h s
» RS | hom, | Servs el e ina et
B o copion mekenle ond nencmediete | REEECHES
B .. A intovebt  which can e Gisabled by Softwrens
) Mo anh "A  Colled o snenkoble . JateruoabtA - THRas |
An  inderuuaft AR 0N Cannot— be manked (A an
s ummantable fnterabt
»
X TBAP nrervwpt 1A e Non- Mmatkable, e ,f,;..
2 o | 2
D@ DaERe Hinge rtabis of 808S M7 hone \:-nom*;:,?
A yes, the. intervunpts o{— go s Y howe.  dredr yory Hen
’ rf"md - TRAP Inteieptlin aniiite gty f}yz\bﬁg,{onw
9 Ly, RST @45, RemiceAE i Sl W Londly UL lge ¥

] &/_ The. prowss OE’ interrubt 1A apynchymoud i noetuwne - (/Ak.’?
.ADS 94 'maz/ Covrne_ omd be Qu«nupleda/ed Cb/vvﬁded A
of ey totowabt ia net denes) iy et AR & of
07 e | YO Lens oY
Lq,\\’hobdj‘ QMZ/‘ refenenie 4o 4o B Jlfean ok . Thas &
\)—“‘3/ ‘QW onre_ Ou)xa/(rchmﬁoM YN Nabwi e -



-

(Q, Foy whak \:ur}uw TRAP  intencapt B ﬂ.OmnmJlj used 7

Ang . TRAP micowpt 14 @ nom-maskable. One. . ’.'F’ =

o Tntervup & Comeh Vvia e TRAP 1nput, Hae Sg‘('ﬂfw‘
oty hoae A™ chﬂche.JgL Aot - Thet _in “-"‘3/
’_,i/) ured ,f«r Ve s ‘Dum’foo)ye/\ WHi U egabve. .

arerfr e Nz e POM' _Paj.\ gendes v
9{ jLQ_ ) (70 {nmLU»&OQ’ based fij-kw ,LO/%/) }Jcnum}

’['kq ,{‘H(’_n Capacituss  hold Fe MP’\J/ \/°H_’7’L
,Af-.’,; }ZOMJJ Al Aecond .

|

N NN

')..ﬁ—!

_J)Lmif‘a' Fin ‘F"‘QQ data 1N ghe RAM ca~ be

o HHEn n dirK o¥ E’*prom 'f'ff 'fum Uus£ -

¥ A ")voalm ConAIAL R 07(— a Aet o{—- s 4w O ona
waoHen N a ,Loa,;c,.q w?, fo diredt— a mMiuvro o @MY
(&5

PAANNET TN

j’o [mzqf-v Ll 2 Fe B peci

Okefla_ﬁoﬁ Ty & 32*(13

o ytm O €&
_TF\:Q. RCJ' O’{“ Y VY WANTTITR S N Cany el dq_j\/ﬁ% ed M 6;
i i €.
\/ dota transfen o penatiny .
y 77-“'\'0‘\0\*’1(, OEMOJ—\M c |
90 ens < e, i
"\y Brancini ~q_ C)Pf/\&:ﬁm "~
o e~
y SF’_‘:“u"‘\/ 'L/O ,and machivre mvﬁ'vﬁ\ o}:l/!o-ihv'wﬂ-
- @y
¥ Data vtvour\kff/\. 0\0(’/\&53’\* 2 G‘
=]
@‘3' MoV | BIiG |1: dofaimOVsmnent *fvom fea«uwu C +o @
VQ?»UH—QA.B
™Mov orcode_ &
B,C . openand
¥ Avithemaki o 6 penations -

4. APD E ;mwwﬂ—mwﬁmme )» addad
Fo Ahes etz of ocemdator (meémg




i Q€ e 94V I AL s
g.',o,.ed N e QCWMUY and e

pla})s ouve. u'»ana;d -
APL meant Add Immediete ° 9t L +wo by te

inracHon . Lo gre. initial  wontonky of  phe acuwmeds
H)uorated

be.  poipoooL . The O auliom "jf ADT 96 H I»

below -

CYD1D%Pspy D3 D2 DL Do

e O o 10O 0 o ol]
@ 1 6 1
Awm-.w/
@ @R ol 10
e)
e s enern, ot ey S
1R w%et 40 0O asr IFherae. A No CM)’”Z/ S
The Q’,aa—\ ,Pma/ (g) is | | b bl Allacs Fe A c—f—
Fhe et (R L “The km’a’\'ﬁ'y/ »S’lﬁ—gx CP> i odwo ma,A..Q
1l o j"NL.r\,LMM.b—Qf\-—c’?'lq QOV\LY\U)UJU{—/‘U) —fo«uxl'e.e\f

VY b ¢ ¢ ¢

d o ¢ U ¥ ¥

/

AN R



o 0 & ® 6 06 666 666 006 ¢4 &6 ¢ 6 ¢ 6 ¢ 6

*-
—

—_

—

¥ Tn on W&d(‘-ﬂd )"VYR‘W‘-, JHe. ™MAHUTY

x

™ ¢ 30 controllen

A 7Y S Fern ou,ﬁamm w{ma/ a 2,@,«\“4,{ ‘aun,‘w/»& m?c.rsz;wgmw
Buth or The fentiunm  muwsth | gdd  RAM, Rom, Tfo Pits
ond  A45mens Q,KH)«wc‘L?/j-o vhoke | | il f\mdqmml-
A‘*“"“j‘" the addition o extenal RAM, RoM  x/o PP
Moalke  fhene. Yon bukien ond much move mc}wvw‘wc
/ :’4—“6, howe.  gne. adventage ”F vwdﬂ‘\{v/, @nabl;v-?/
e APBNN G deicke on thae  Amowmdt— ol pawm
Re™M ~~d Z/o r;mq-p neod ed Ao At eI ad— hod -

Bulr dhis b»  nod care wits  mivmowntholten:
A cunel Hmens

Micxocondnllen ¢ Prowisdy  RAT  Ro™ T/o |

one  oll  ewnbedeled n‘ogﬁ*ﬂm o praes Mehy b
/o, 2%

(’v“}‘f/"ﬂGJ mWTZ/, Y

Hewn cz

derignen  cemmor— add  eny
tren 4o i3 J
The #xed ameunt- o]c on -Chip Rom RA™M  G» T 4(-#(
4 T)p portB js & micovtontzollen odces  pran

hwm

e teo)
ConFotlens ROM
ip bwned with o %w‘%‘”’m— ffm’” 8{*@{:“(— ‘f:"‘"‘“‘h""’

needod "S;f’ W &ZXW ' ‘

conteinb

o) 15 Conme ded Ho vosrio? M—d

' A |
ijbumd ) Pﬁn.,-e/), e vole dr)%&
r‘r’\l)‘ N2 X(,go o -

An x86 PC \
it aath & T

cond , CD.RoM d»Ver,
wnml(ﬂﬁ' 80L4Jnd

Eath 6Ne e«f; Fhene— peni prenada bhap o A cavon e
Rl . oF tad— fuJ\,f—m\J cn\,?/w@«rw_» FeMS

eig A micrsCentollen nide o mowae. | y en
7""3""*\ 0’{‘ ’H“d‘""g’}/ Ahe - ™Moun 2’ A |[’0}1(1—=\m el

Mf*ﬁm?c,.




c »itenia rfmr C}’\UO/‘H'?/ Q v e tondaoldlen . ("r

S¥ (@) Speed
(b) boidegh v\g/
(&) Ipowren conmithapiscn
(@) Amewmt= of gAM and ROM
@) —we no U(z T/O |povt> o e

(,(;) e ane. d? '%c*d,ragl&ﬁvv\
(9‘) Corr PM i =

P TFhe wecond Carh AeNnien ‘ﬁ heo €297 i JAp AU
(jl@\/elok 177,—\3 dcd—F corocumd 4+ -

2. Tk ;Hf;'-»rd Gy teniem  is ) A "\"‘043/ OVOUC«}:'\H-}?/
in needed CX"‘MHHU’ ~Rot+in NeArd ona 1N J*"\*—JCAM-

e St IBOS A ks e B —bit- pniusscendaelben ond Tnde] §o039¢

N b —brt i crocanfael (e

g A Blod, diagvan
1 j',n-lc/vw—f"(‘ Tn4-@ ned RQ%/E/‘TM qSmm—— )
Civ eurd? ROM ’r? ™3 (3o onbollen
T Aenmned
RA™
s
Progr e
C,o—vvvd"/‘

= ]

ESENRTLNADLY Y. D AN.ND. . €. 0 0 0 I 7 ¢ eun.d

Q05L . /T[“o—!—c—J -)”"“"’: 4o
P;” Conf‘gﬂ’l’ﬁm" ¢




’/'\\*cch'\—fed“m/"—- 0[; go;
=+
B it regirtens

C Aok
L, rerinal BRI

8
9

2 8

Lk by e
1228 byree

: 128 Kbyten

R

Siz2e.

Tanater ned RA™

(Echenn ol SRR O SR
legx

TirmnH
Par&l-w boﬂ?’
rqm

-

2
!
4

)

%éf\;d

FIGURE 2.1a 8051 Block Diagram
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package types

An cahanced version of the ROS 1. the 8052, also cxists with its own family

Qb vactations and cven ncludes one meinber that can be programmed in BASIC. This gal-
axy of pans. the cesuly of desires by the manufacturers to leave no market niche unfilled,
Would require many chapters to cover. In this chaprer. we wi)) study a “'generic' B0S|,
housed in a 40-pin DIP, und direct the investigation of a particular type fo the data books.

nique to micro-

The block diagram of (e B0S1 in Figure 2.1a shows all of the features u

controllers;
Internal ROM and RAM
170 ports with programmable pins
Timers and counters
Serial data communicatinn

T ~—e -— - .
wm:‘-%;s. = 1



8051 DIP Pin Assignments

Port 1 BitO
Port 1 Bit 1
Port 1 Bit 2
Port 1 Bit 3
Port 1 Bit 4

Port 1 Bit 5

Port 1 Bit 6

Port 1 Bit 7

Reset Input

Port 3 Bit O
(Receive (Dala)

Port 3Bt )
(XMIT Data)

Port 3 Bit 2
(Interrupt O)

Port 3 Bit 3
{Interrupt 1)

Port 3 Bit4
(Timer O Input)

Port 3 Bit 5
(Timer 1 Input)

Port 3 Bit 6
(Write Strobe)

Port 3 Bit 7
(Read Strobe)
Crystal Input 2
Crystal Input 1

Ground

10

1)

12

13

14

15

16

157

18

19

20

N

P1.0 Vee
P1.1 (ADO)PO.0
P1.2 (AD1)PO. 1
P1.3 (AD2)PO.2
Pl.4 (AD3)PO.3
P1.5 (AD4)PO.4
P1.6 (AD5)PO.5
27 (AD6)PO.6
RST (AD7)PO.7
P3 O(RXD) (Vpp)/EA
P3.1(TXD) (PROG)ALE
P3 2(INTO) PSEN
P3.3(INT 1) (A15)P2.7
P3.4(T0) (A14)P2.6
P3.5(T1) (A13)P2.5
P3.6 (WR) (A12)P2.4
P3.7 (RD) (A11)P2.3
XTAL2 (A10)P2.2
XTALI (A9)P2.1
Vss (ABIP2.0

40

39

38

37

36

35

34

33

32

31

30

29

28

27

26

25

24

23

22

21

+ 5V

Port 0 Bit O
(Address/Data 0)
Port O Bit 1
(Address/Data 1)

Port O Bit 2
(Address/Data 2)

Port O Bit 3
(Address/Data 3)

Port O Bit 4
t{Address/Dat2 4)

Port O Bit 5
(Address/Data 5)

Port O Bit 6
(Address/Data 6)
Port O Bit 7
(Address/Data 7)

External Enable
(EPROM Programming Voltage)

Address Latch Enable
(EPROM Program Pulse)

Program Store Engble

Port 2 Bit 7
(Address 15)
Port 2 Bit 6
(Address 14)

Port 2 Bit 5
(Address 13)

Port 2 Bit 4
(Address 12)

Port 2 Bit 3
(Address 11)

Port 2 Bit 2
(Address 10)

Port 2 Bit |
(Address 9)

Port 2 Bit O
(Address 8)

Note: Alternate functions are shown below the port name (in parentheses). Pin num-
bers and pin names are sk.own inside the DIP package.
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