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Draw the pin diagram of 8051 with a neat diagram and brief about its
features.

Pin diagram- 4 marks

Brief description- 6 marks

10

CO4

L1

a) Define assembler directive and with suitable example explain the
commonly used assembler directives. (5)
Assembler Directive- 1 marks
Org directive- 1 marks
End directive-1 marks
Count directive-1 marks
Examples- 1marks
b) Write briefly about the steps involved in creating, assembling and
running the program in 8051. (5)
Flow chart- 2 marks
Steps explanation- 3 marks

10

CO3

L2

Explain the internal RAM organization of 8051 with suitable diagrams.
Internal RAM Organization diagram- 3 marks

Working register bank-2 marks

Bit Addressable -2 marks

Scratch pad-3 Marks
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L1

Explain with suitable example, the different types of addressing modes used
in 8051.

Five Addressing modes along with examples

1. Immediate Addressing mode-2 marks

2.Register addressing mode-2 marks

3.Indirect Addressing mode-2 marks

4. Register Indirect Addressing Mode- 2 marks

5. Indexed Addressing mode- 2Marks
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L1

With a neat block diagram of 8051, brief about its salient features.
Block Diagram- 4 Marks
Salient Features-6 Marks

10

CcO2

L1

Explain in brief for the following
1. Program Counter & DPTR 2. PSW3.Stack Pointer 4.Register Bank
Each Brief explanation — 2.5 marks

10

Co1

L4




7 | Explain the program ROM space allocation for the following: 10 | CO1 | L3
1.EA=0 for 8751 chip - block diagram and explanation- 5 marks
2. EA=Vcc with both on-chip and off-chip ROM for 8751.- block diagram
and explanation- 5 marks

8 | Explain the arithmetic instruction used for 8051 10 | CO2 | L4
Explanation Addition with examples- 2.5marks
Explanation Subtraction with examples -2.5marks
Explanation Multiplication with examples — 2.5 marks
Explanation Division with examples-2.5 marks

1. Pin diagram of 8051

S |
P10 31 40 1 “wWeo
Pt ) 2 Bo ] PO.O (ADD)
P1 213 38 [ 1 PO 1 (AD1)
P13 R 4 S05S1 3T 11 POo.2 (AD2)
Pi4 [R5 e 1 PO.3 (AD3)
P1.sS 16 35 1 POo_4 (A1)
P16 [ 17 24 1 POS (ADS)
P17 [ 3 23 [ PO.& (ADS)
RST[LC 192 32 1 PO.7 (AD7F)
(HXD)y P3O R 1O 31 1 EANWVPPR
(TXD) P31 3§ 11 30D 1 ALE/s/FPFROGS
(NTOYy P23 12 zo 1 PsScEM
(NTAy Pz [ 13 28 1 P27 (A15)
(TO) P33 .4 [} 14 27 1 P26 (A14)
(T Pa s 1S Z2a 1 P25 (A13)
V) P36 [} 16 25 1 P2 a(ad2)
(R P37 [ 417 24 1 P23 ((A11)
XTAalLz [ |18 23 1 P22 (A10)
XTaLs 19 22 1 P21 (A9
SHD ) 20 21 1 P20 (A8)

To access the pins of port O as input & output ports, each pin must be connected externally to a
10KQ pull-up resistor.

« Port 0 is designated as AD0-AD?7, allowing it to be used for both address & data.

« When Port 0 is connected to an external memory, port 0 provides address and data.

« Total of 8 pins.
» Can be used as an input or output.
« Does not require any pull up resistors

« If port 1 has been configured as an output port, to make it an input port again, it can programmed by
writing 1 to all its bits.

Port-2
« Total of 8 pins.

« Do not require pull up resistor.

« On reset, port 2 is configured as an input port.
Port-3
« Total of 8 pins.

« Do not require pull up resistor
« Port 3 has the additional function of providing extremely important signal such as interrupts.

2. Data Byte Directive:

o The DB directive is the most widely used data directive in the assembler.



o |t is used to define the 8-bit data.

e When DB is used to define data, the numbers can be in decimal, binary, hex, or ASCII formats. For
decimal, the “D” after the decimal number is optional, but using “B” (binary) and “H” (hexadecimal)
for the others is required

e ORG
o The ORG directive is used to indicate the beginning of the address.

e The number that comes after ORG can be either in hex or in decimal.0000 or 0000D MOV A,30
o If the number is not followed by H, it is decimal and the assembler will convert it to hex.

e Some assemblers use “. ORG” (notice the dot) instead of “ORG” for the origin directive. Check your
assembler.

e EQU
e This is used to define a constant without occupying a memory location.

e The EQU directive does not set aside storage for a data item but associates a constant value with a data label
so that when the label appears in the program, it constant value will be substituted for the label.

o The following uses EQU for the counter constant and then the constant is used to load the R3 register.
Eg: COUNT EQU 25

2.b.
K3 DML . -2 o P o AT & ey,
L — A nicke L~.',' ;"—"'L‘//‘ & p /- AV €% ¢ o 2 t 82 0%
EDT TOR v > "-/,r g aAnA s noban U i =2 L3
| = EDLIT FFU o ¢ SFem A )
< - =g a.rpd oporaatug =~ 5 an HAse —
{ PrOoOGEAM i Pt o Seft 'S /” Ay 7\ i '}”v“ = ;,,_A(C,
: ; ; munst be a2 = ops @ ofeins g, Qo
» s can Mo Luons . on T
o ‘.l ﬁ L ) The SHownsle ‘t.‘ le 4 A epe ‘,,;; kV~7 ¢ L, >
e @LP \ :
) > s (A SN ©oX i 2 |
| ACGSCEmMmBLER ) a0 :
! A C 3L {)L:"-C: e lt/\.L.\,-" £
| PRroGeGeAm
= T —
s fles i<l [‘ :
4 % P .- X =
! oth ex Oby 4ile2 | e
N = Ll = 5 (o nead b,
ctrep s > a le. CA
\ g = 2n SONACE | > 0 -
} TR | 3 The « &3 raising B
- . | 2 0 a._ Cont AR >
I PROG»RAM | lice OLRS ena L( ¢ i ]};U\ | Ay,
2, p 5 e & f&& 1D
1 f/x,_,-: (;'-J_v ANAL LAS [
v . A QG{:) (e
» y TRt ‘7'\,%‘}(;1'*-*@,{6"\—' LNAA 2 T (w‘f'ﬂ
M L ile - & Le i e o o NA R C A i L
R ‘j{ o un Sl ddh @ 2 e
= P, oo ceg  f i
o Thhe n2Ze endb les & L' Loeb £l
arX X = [. :

5 objece ile Cotf)
PRO HRAIV \/‘ \ .QE )

I alam~< *-



—

Lte Ii?’ 1-
A L . L\ e <y g | }
"\? f\ x 3 The -M‘\ K -}‘,Cbt\—_‘f\a NA 1 o V\ eL (ST § » oxe
meoe obijedt A%z & Yhodda (e

a bl © ['JI"-’"J tfle C.&,f’ag)
Step K-
b i

5 The  abs  [ple

v
hep (ON nest cv\)
‘fU lo WA

we Lx,«'(f.‘ (Reon i_ es Lo .{']1-[1! ‘,\:},. i £.4 f?&)k‘v ©on
e Rom .

&-\);cwud

7F
D N 5 R7
1E RG
1D RS
o i1Cc R4
= 18 R3
1A R2
19 R1
18 RO
- T T Ta7 R7
16 R6
1s RS
o 14 R4
s 13 R3
(= =1
12 R2
11 R1
__ 10 RO 8051 microgaatcoliers
- T OF R7 2F [ 7F 78
OE RG 2e §{ 77 70
oD RS 2o | 6F &8
s ocC R4 2c |67 60
= oB R3 28 | 5F 58
oA R2> 2A |57 C3e)
o9 R1 29 [ aF as
o8 RO 28 a7 a0
- T T TTo7 R7 27 | 3F 38
os R6 26 | 37 30
os RS 2s | 2F 28
= oa Ra 2a [ 27 20
< o3 R3 23 [1F 18
- oz R2 22 17 10
o1l R1 21 OF os
oo RO 2o [o7 oo 50
Working Bit Addressable General Purpose
Registers

o Four register banks.

« Each bank containing 8 registers labeled from RO-R?7.
o Total of 32 working registers labeled from 00-1FH.
BBy default bank 0 will be selected on reset
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Register

Bank 3
Register
Bank 2

e Register
egister

Register

Bank 0

Bank 0 Bank 1 Bank 2 Bank 3
7 F[ R7 ] 17 IF[R7 ]
6 E[__R6 16 _R6_ | IE[__Ro
5[ RS D[ RS IS[ RS ID[ RS
4 [T RY C 14 (RS IC
3 R3 B R3 13 R3 IB[ R3
2 R2 A R2 12 R2 1A R2
1[_RT ] o[ RI I 19 RI
0 s RO 10RO ] 18RO

Bit Addressable RAM

16 bytes of RAM from address 20h to 2fh are bit addressable.
Each bit of has an address and can be accessed individually
Total of 128 bits address is given in the register bank.

General purpose RAM-registers above bit addressable registers are called Scratch pad
registers. Used for temporary
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6.Register Bank

Four register banks.
Each bank containing 8 registers labeled from R0O-R7.
Total of 32 working registers labeled from 00-1FH.

BBy default bank 0 will be selected on reset
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Bank O Bank | Bank 2 Bank 3
R ] v[R ] r[F
6 E[__R6 16 R6 | m IE[_R6
5 RS D RS 15 1D RS
4 R4 C 14 R4 1C
3 R3 B R3 13 R3 1B R3
2 R2 A R2 12 1A R2
[ o[ Rl I RT ] _ 19 RI
o[ RO [ RO 10RO ] I8 RO
Data Pointer
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DATA POINTER

» DPTR register is not a true one because it doesn’t physically exist. It consists of
two separate registers: DPH (Data Pointer High) and (Data Pointer Low).

» For this reason it may be treated as a 16-bit register or as two independent 8-bit
registers. Their 16 bits are primarily used for external memory addressing.

Besides, the DPTR Register is usually used for storing data and intermediate

results.
DPH DPL
DPTR [’.-l‘l hdlaI 'lY * L - I " I — i .\Jf*' 1 .o 1--0 l - I.ll I-.' I.- [“ ‘I
0 0 0 0 0 0 0 0 Vahoa st Manes
DPL | | | | I I I I Bit name
oy nne b [ E ) [OL ) w2 " BaD
0 0 0 o o 0 0 0 Vibion i Runet
OPH[ I T T [ T T [ ] stnsme
— it? L Las baa b3 bt bt bno

When EA = 0, the EA pin is strapped to GND, and all program fetches are directed to external
memory regardless of whether or not the 8751 has some on-chip ROM for program code. This
external ROM can be as high as 64K bytes with address space of 0000 — FFFFH. In this case
an 8751 (89C51) is the same as the 8031 system.

With the 8751 system where EA = Vcc, the microcontroller fetches the program code of
addresses 0000 — OFFFH from on-chip ROM since it has 4K bytes of on-chip program ROM
and any fetches from addresses 1000H — FFFFH are directed to external ROM.

. With the 8752 system where EA = V¢, the microcontroller fetches the program code of
addresses 0000 — 1FFFH from on-chip ROM since it has 8K bytes of on-chip program ROM
and any fetches from addresses 2000H — FFFFH are directed to external ROM.

8031/51 8051 8052
EA = GND EA=V.;¢ EA = Ve
0000 0000 [~ o chip 0000 "5 chip
OFFF an 8K
Off 1000 1FFE
Chip Off 2000 o
Chip Chip

FRFFL__ 1 FFFFL—_ ] FFFFL__ |






ADD & ADDC instruction

! The ADD and ADDC Instructions

*ADD A, source ;A =A +source
*ADDC A,source ;A=A +source + C

* A register must be involved in additions

¢ The C flag is set to 1 if there is a carry out of bit 7
¢ The AC flag is set to 1 if there is a carry out of bit 3
* ADD is used for ordinary addition

* ADDC is used to add a carry after the LSB addition in a
multi-byte process

Subtraction

* In many microprocessors there are two different
instructions for subtraction:

* SUB and SUBB (subtract with borrow).
* In the 8051 we have only SUBB. To make SUB

out of SUBB. we have to make CY = 0 prior to the
execution of the instruction.

» Therefore. there are two cases for the SUBB
mstruction:

(1) with CY = 0.
(2) with CY = 1



SUBB with CY=0

* Three steps are performed for every SUBB
instruction by the internal hardware of the
8051 CPU, regardless of the source of the
operands, provided that the addressing mode 1s
supported.

* Take the 2's complement of the subtrahend
(source operand).

* Add 1t to the minuend (A).

+ Invert the carry.

Unsighed multiplication

* The two registers A & B are required for
multiplication & Division.
« MUL AB : AxB .place 16 bitresult mn B &

A
+ A-13. B-06 MOV A, %25H  ;load 25H to reg. A
« A-FA, B-12 MOV B,#6SH  ;load 65H in reg. B

MUL AB 1250 * 65H = E99 where
‘B = OEH and A = 99H



Unsigned Division

* In the division of unsigned numbers, the 8051
supports byte over byte only. 10/02

* The syntax 1s as follows.
DIV AB ; Divide A by B
After the DIV instruction is performed, the
quotient 1s in A and the remainder 1s in B

MOV A,L#95 ;load 95 into A
MOV B, #10 ;lcad 10 into B
DIV AB . inow A = 09 (quotient) and

;B = 0S5(remainder)



