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gramming Model of the 8051 Microcontroller)
Lf):?l:f‘::cfﬁ?";! ;rr:z r‘n- forwa form com wren | « D1 8 o8 @ 16 facda cafentina a4 1o

Ty crraeea w2 %@ (collection) | €¥ @l e curwtfa corarnonyg swBewra farden v
wfistfors w fowtra = o gadye | arrwn fapfemmrs 8051 4@ werwda @ferbin, (falm
G101 e @ e (urara ereeTe feye wECE W

WA rarafowars TRCESTDTIE AOTHTIT W WATEEITE aTws fay facrn @ferdia (SFRw) 1 8051
WerarargeTan e wTewrs ww aa | weanw et «af faprn ww @ Wil ad qaf)
mrafen ww Srn @ wey gE owe @R owE- A, THO Ters Wi fag fog febiars anfatfuen
ey srrigs welime w T, weae @@ ow SWCPE I T, (WA~ RAM, ROM LTI
arers (rew .;\: vy) €2 @2 | TEDe wewhe wgn e € 40« (assign) FA | WA fayg

fay o (* Vo) € ¢ 2D DA OE WG I T TR & @R cafertra wmwor wibm

e 2D wda w wfgrds an W www vou oo eba @ grda a9 g ebena oA wa
(o cfwlee e @ ot W @ Senl wn R (wpecify) ¥ TR

F o[ 1A [aTes] [ a]ss
w IE T™MOD TCON FFF
Ti " ) N Frsmrer Frminter Resister Resister
A ) Interrupt Regnters Timer Con.trol Resisters
— — LIS LD 8| BD |
Mah Fegeters THO o ™I T
Counter Coumter Counter Counter
Timer / Counter Registers
N g [ [ | [ 8 | 00°
w SCON SBUF PCON PSW
Reparrr Rgimter Rgister
Serial Data
Gemersi Rgwter Flags
Purpose
foen ® 18]
Stuck
Pounter
»
aF s TF
Addrres
0 Area 00
1 Ragastor ~
Barn
i a
171 Rapeter w [es [ 8| k2 16 |No Address
10 2 DPH j DL Program Counter
OF hegeir
|
Gk 1
s 1 - ¥ o0 » 1 AD" B 10"
— ;Ih Fort 0 Fort 1 Fort 2 Fort 3
Bunk 04 e [ dech J | Jatch ] | latch |
o 03 L&
02 [ ] T
01 i Number of Direct Byte Address
00] ‘ Bita Indicates Bit Addressable
Byte Internal 000
Addresses  RAM Internal
ROM
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(Describe the Memory Organization of the 8051 Microcontroller Mentioning
the Funetion of SFR, Reglater Bank, Bit Addressable & General Purpose RAM)
1045 | wlumwcena erdrd wf€ e fefy ara 2ufa, w8 a1 onem e 9 9% crafa A |
wprrl o - poM @ @ 5T Sl crefa e gAM @ merwe B BO5) @ am weedy
a afeys Seul ere oma .
furnd BOS 1 aa cursfan s cram g0
1 Internal (On «hip) Memaory
2 External Memory
3. Internal or On chip Memory
(n) Internal PAM
(if Register Bank
(11)  Bit addressable
(ni) General User PAM/ Stack
(b) Special Function Fegisters (SFRy)
(c) Internal Code or Program Memory (ROM)
4.  External Memory
(a) External RAM
(b) External ROM

8051 Microcontroller
Exctermai -
Internal RAM RAM 3
SFRa g g i

H

Int ROM

emal Code e ;
Code ROM

fo@-2.8 : 8051 WATTSTRwTEG CRTATE I

24,5 e crTafd o1 (e @ Afgw)

(Program Memory Organization (External and Internal)
8051 worede (o cwrwfa 4 forrradl gm aTwwnA ats 64 fenwedl vy

Afgaea (Externally) 3% 0 T v a3 4 feprads, 8 feoma®s @ 16 fovrette o am @
firéa wa fafeq ©rfeTa B9 | On-chip code TR ROM, EPROM 1 Flash ffeg wamsa gme « |

efipere woruda cuufa gy fadem wemmea e winmecgem BA ey a8 o m
ace T (fod ©.8) aax wered curfan Fra whommy T waad faien wwwmse os Timsecgee
femget mfrena afgs fits (External Memory) ®fed o werade amefors L9 (b pass)

FFFFIL """ 777770 FFFFH:
Vee 4 » :
XX51 | External + ': :
- ' | ' '
- E Memory E XX51 \ Exvornal |
v (o0k) EA . Program |
r - ! Memory |
' —_ } .
LOOORL ... ... . :
OFFFH [ ternal l - : '
Mc;;ox_y : E
oooou| 7k QOOGM. < enaemess

fo-3.¢ + Ssrydl @ afer® iy QWi 934 (Internal and External Memory Organization)
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(Data Memory Organization (Internal) )
8051 @7 WETwaAN T (WA (RAM) S 128
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235 @@ @3 Y TS 64 faremalgs “1fe wfegs
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! External .

! Data .

! Memory

80H ! (maxcar) .

A

7TFH . '
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28 ‘ '

Lytes of ' :

anternal ! !

data ' :

memory OCOOH ! ccnccaa-- .
OOH

522 ¢ : 8051 TIESEIRR T (R (WA @ ) 77 (Data memory organization)
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(Internal Data Memory or RAM)

wEwae (R W e gar e/ (Read /Write)-@ RS WrAe 79 | @Bt Tadlt cvowifi |

8051 €3 werwd cararaa e farse form crem o | werEd crnfiss feAfb ovm fiew v =

1. Q%R INF (Register Bank) :

wered (Rraez fArse 32 27%5 (00h-1Fh) @3 oFaS 511G @fEP™ q1eT (Register Bank #

0, Register Bank # 1, Resister Bank # 2, Resister Bank # 3) it ofé® | aters i@

=% ww = fata (31%5) @fesom (RO, R1, R2, R3, R4, RS, R6, R7) fta #if5s | g wis

%5 (RO-R7) 4% J=9w Register Bank # 0 (00h-07h) 5% | I1e@ & GIAMCH S

<= ol e fFdfve om = fRéfee e @Efebre s RO, R1 ... 2% (oo

TR @ W T T TEES WGP 97 W W @RPBRGTEE IR

(Simultaneously) W 71 AW | (ZILTR F=WTR STH ERPSRGTE TH1 A1 SAIES 7w

% | 5183 fanS Default register bank Z7 Bank # 0 | 9% Rrem GRPSR PSW @3

¥ Resister Bank fo#5% a1 291 |

?r:’?:ﬂ TR (Bit Addressable RAM) :

iy ||nz;a::b’c ¥ 74TE O Bit addressable register TG T | @REEBE LI AT

9% g “‘m:i:’n;;n addressable area | f48 STGEA O0OH (20H 97 &Y ARWA LSB) T

varixite (O o MSB) 1% fbf&® | Bit addressable area @417® AaTfa® (&I bit

— c‘:ﬁmo Wa¥ (=== LED, MOTOR 2742 ON/OFF) &l AR S0
12 48 s 2t w1t farg b sremd 2128 ot e B T, el

=1, Ra=tE-2(9)

B’r-;nsosmfwrtﬁm-;;-mwmhf-m - 9

37-.amm 1A% 7M/011% (General Purpore RAM/Stack) :
wrspadin cinanfaa aifa 80 4135 WA WIEA 30H oA TFH AA2eadl FEF 99 99 A9GS A TH
sif#a variable @4 @+ 430G AMEAT storage M aa%s 7u g %4 operating stack @3
03l storage area oA MILHATHAA E3 MA%S €0 ) (NTZ 805! 47 TSTTAN RAM &7
w11 128 430 Srras 1% (6 (3 AT RAM @3 W@ ATGIATE AT | 8051 FHES 64
farmaiah afs RAM Tada 272 | affZ7® RAM =g #m 3z 93 s &a 23

I1RAM Description
Addr
%17] " Reg. Bank 8
os |[rolrilrzlra]ralrsiR6IR7] Reg. Bank 1
10 |nralri]rziral RalrsiRedR?] Reg. Bank 2
18 ¥ Reg. Bank 3
20 Bits 88-3F
28 40]48]50]58] 60} 68] 78] 78 Bits 48-7F
30
General User RAM
& Stack Space ﬁa;val
(8@ bytes, 38h—-7Fh)

7F

830 Special Function

: Registers (SFRs) SFRs

s <(86h - FFh

. fBa-3.9 : WEBA (R TN

R.6.8 ¢ T @RFORA (GAITR)
(Special Function Registers (SFRs)

SFRs Tl On-chip RAM (WCHIf¥3 $°(%@ 80h XTE FFh *¥ (wowfa wmgm 128 353 9201 051 |

931 8051 WRIFIFCHAR F$¢ Trs @m Rrrg swer fwEd ¢ w27 (Status) 2™ 7| <0

B ffret vge e qa v wefes@in | gy TR foeen TmeEeER wSeE o

e MfFG2 M AT B RO @-FF +f7aEs TR A @ FAETE i gue
Mlﬁtﬁ%ﬂSFRsmapmm:

80| PS SP DPL| DPH PCON | 87
88| ICON|TMOD| TLO| TL1 | THO | TH1 8F
90 PI 97
98|SCON | SBUF! 9F
AO| P2 A7
A8| IE AF
BO[ P3 B7
B8| IP B9
COo
c8| gZ‘
DO| PSW D7
D8 DF
EO| ACC E7
E8 EF
! FO| B F7
. F8 FF

f5a-2.b : SFRs map
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fafeg &= SFRs © TR IW :

() T/s (T Qg (1/O Port SFRs) :

(W)

")

S con SBAOM @uS (1MaTSias) cafentTE At

)
(R)
(e)
(8)

PO- (Port0, Address 80h, 8 bit, Bit-Addressable)
P1- (Portl, Address QQh, 8 bit, Bit-Addressable)
P2- (Port2, Address AQh, 8 bit, Bit-Addressable)
P3- (Port3, Address BOh, 8 bit, Bit-Addressable)

N & fache Bae D 10 | @R ey ERDITOTTY aTETS a0 WRTHSTHIMERA g

o wafamd, TR~ PO (T bit 0 WM WRGEECHTER PO.0 1 | Gk DT CaIA el |

e TEFEETTER & W High © @R SRR (R

fomme Low @ w (afenditag &

B o w
I[L™ €¥LTTT (Control SFRs) :

o)
\R)
(e)
(8)
@)
(e

(|

PCON (Power Control, 8 bit, Addresses 87h) : <3 @@0R 8051 W 6T Ithm
oo STETR w T W

TCON (Timer Control, 8 bit, Addresses 8Sh, Bit-Addressable) : «} @ferdr

205] £F DTTTETR TR TN € *RIET T 3QE W

TMOD (Timer Cosntrol, 8 bit, Addresses 89h) : €} RSOR TRV WA

T e T .

SCON (Serial Control, § bit, Addresses 98h, Bit-Addressable) : < S
£°31 €7 or-board FETE (rIE TETTR ¥ TIES W1 €D baud rate &8 fFrzd ¥@)

IE (Interrupt Enable, 8 bit, Addresses ASh) : €% G0R K2 RIS wrfez 7
TR RITFTIRZ W

IP (Isterrupt Priority § bit, Addresses BSh, Bit-Addressable) : 9% GRPoR
emre FTTE W W (priority) SEEIRTR N TIRS T |

PSW (Program Status Word, 8 bit, Addresses DOh, Bit-Addressable) : 9%

FTew e Tty wrerR WY 51 IR o (SR e Rl 3R

W=7 SFRs :

13)

8)

t)

‘e

(1)

SP : SP (Stack Pointer, § bit, Address 81h) : €3 ESUR HJF TS ST @R
TER TERhT TR RCT *TT (Read) TR T SO I3

D?L/DPB (Data Pointer Low/High, Adresses 82h/83h) : «% DPL ¢ DPH
TEER c¥x 16 ¥0% <3 Data Pointer. £X TH IOR aRfwER IMgE (AR

TIT TR UE) TAGE T TUF £ THSE TO! FEH € TYIS] AT AIHET TAE
T T

TLO/THO (Timer O Low/High Addresses 8Ah/8Ch) : TLO € THO GE7oTed @¥0
12 TR TEER O tmer). TR w0 T2 5752 32 Timer0 (8 TMOD GRS
FxewwT o

:'L‘;Iml—ﬂ't-u 1 Low/High, Addresses 8Bh/8Dh) : TL1 € TH] GSHER
"2 16 W5 TITR @R umer]l. TR 04 W e =@ Ti & TMOD
. . i by imerl :
':'L?l‘/'r?l“g‘_u 1 Low/High, Addresses 8Bh/8Dh) : TL1 ¢ TH1 @%@
X 15 TR @SR umer 1. TR wod wved Sz = T

afee - hoy Timerl & TMOD

SECT (Serial Control, Addresses 99h) : <% %57 805] «2 on-board fAfza™
.ﬁmwn-mwmnn

“,x“"“-lltu.“dmmh, Bit-Addressable) : <5
v Ty ——— le) : 45 agm apage cfesdm @

mmmn-mm.su.-mm;z |
. : afby f <) oE A4 =
Wﬁhmmu-wmammomm ol

(State the Function of Each Flag of the PSW Register)

Program Status Word (PSW) : a5 o718 sayoyf a3% g fada fmem fosbm w1 ALU @7 fdfes
a oNfes fermafaniras wameoma w28 (Status) 43™ 373 g2 @B amea fodfos a3 | o 9o 6

ity cafenta fars «a fabarema adfa orm &

0 0 0 0 0

0

psw LCY_[AC [Fo [rsi1[rsz]ov |

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO

foa-a.s :
Bit 0 : PSW.1 (Parity Flag)- €/ sz ffamm s =3frsa 5951 smas a1 v aesz an

1 = SIFALHOA T2%4 odd parity
0 = WIF=Ha TR even parity
Bit 1 : 9% % safws |
Bit 2 : PSW.2 : OV (Over flow flag)

0 «— =53 »= I=
| «— bit @7 7=

1 = I signed number operation 9% TIHF YT TF ITX TA sign bit €% high order bit

overflow TH |
0 = Overflow &1 T |

Bit 3 & Bit 4 : PSW.4 - PSW.3 : Go9R o= s 78 | afesdm e oo &3 e (B

combination) fT5 =Tt 2=

RSI

RSO RB .
0 0 BANK 0

o 1 BANK 1 |
1 0 BANK 2 i
1 1

Set/Reset TH |
Bit6 : PSW.6: AC (Auxiliary Carry)

BANK 3
BitS : SW.5 : FO (User flag) : €% ¥R J9xT 436 flag TeTTeF 338 m%

1 = BCD Wma A 1 cm o femumom wom w5 sd 8 (D3) cows ¢z =3 DY) carry

R 0 = carry 7 &7
Bit 7 : PSW.7: CY (Carry Flag)

1 = x4 e wiifes ¢ (ifes Tmem o www fres Sprery v @97 3 B (D7) &

carry (fa @
0 = carry &1 <@ |
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