Algsivigiaie 21d Algsisgiae [Gieeaal (1333202) - Galloll 2025 2iicjelsl by Milav Dabgar

ved 1(H) [3 3jel]

8085 o Gl ididIg3elA €i2l.

VUdIGi:
8085 MICROPROCESSOR
oo + 16-bit tom———— +
| S >| Memory |
| | Address Bus | |
| 8085 | bommm e +
| cpu | 8-bit
| S | R +
| | Data Bus | 1/0 |
oo + | Ports |
" Fommm— - +
|
| Control Bus
v
droemoomeeeoe +
| Control |
| Signals |
Proommoomoos +
Giid1 USIRI:

e Address Bus: 443l 2i3[321 412 16-bit visle2ila iy
e Data Bus: 521 21-=452 HI2 8-bit [gle2ily e

e Control Bus: RD, WR, ALE, I0/M %dI $2id @124

443l 2ls: "ADC - Address, Data, Control"

yed 1(c) [4 yei]
Higsividd4l Higsiszid: 12 4uiHeil s2i.

¥dIGi:
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HIgsividAR

Gllgl g2siHl %32

Giigl RAM/ROM 33|
ag [ieH sie
CERYCERCIVEIL]

Hig [Ri2eM 2193

AIHI &g s1Y[2

o HigsiMialAr: 4l CPU, clig duie [Rivy ¥33)

o HIFsiSgidR: [ uR 2iypl sreye: e

HigsiS2idR

s ¥ [ U2 cel gesi

AHidlRs RAM/ROM Gudc

AHiggl [FaeH sie

HIOI UIYR duRI2l

siis2 [JeH

AGISS S2id ANAS2IH

443l gls: "MICRO - Memory Internal, Compact, Reduced cost, Optimized"

ved 1(s) [7 3]

8085 HIgsiMIA-I €25 GAIS EIR1 4 yHNdI.

¥dIGL:
Accumulator Register Program Counter Stack Instruction Register Data Buffer
Arithmetic Logic Unit Address Buffer Instruction Decoder Data Bus 8-
Flag Address Bus 16- Control
Control Bus
\ v
GAlSsl slAl:

e ALU: 2is21(Gid A4 dIfSs AUl 2 &

e Accumulator: 521 Yidldo1 412 wiafis siHsIw 222

* Register Array: B, C, D, E, H, L 21IH1J & 2(%222]

e Program Counter: 112101 instruction 4 address &1d &

e Stack Pointer: 442l stack I 2iud Uig2 s2 ©

e Control Unit: Yidid2-1 ASE2 AHIU2I44 S2id S2 &

-

443l 2ls: "APRIL - ALU, Program counter, Registers, Instruction decoder, Logic control"

yed 1(s) OR [7 d)ei]
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AR

8085 Higsividid1 uld SIA12§IH €10 2 sig uel 4 uld4 444,

¥dIGi:

8085 PIN DIAGRAM

X1 o ——— + 40 Vcc
X2 39 HOLD
RESET 38 HLDA

37 CLK(OUT)

0
o
>}
0w N oUW N

| |
| |
| |
SID | 8085 | 36 RESET IN
TRAP | | 35 READY
RST7 | | 34 1I0/M
RST6 | | 33 s1
RST5 9 | | 32 RD
INTR 10 | | 31 wR
INTA 11 | | 30 ALE
AD0O-7 12-19| | 23-29 A8-Al5
Vss 20 +——————- + 21 Al5-A8

uld quMg2:

e ALE (Pin 30): Address Latch Enable - multiplexed bus u2 address 14 data @21 52 &
I

e RD (Pin 32): Read control signal - active low, read operation €2l d e

e WR (Pin 31): Write control signal - active low, write operation €2Iid &
e RESET (Pin 36): Reset input - low 212 <412 processor initialize s2 &

4432l 2ls: "ARWA - ALE, Read, Write, rAset"

yed 2(H) [3 d1el]

vl HIi: (1) Opcode (2) Operand
$dIGi:

QUIRAIAL:

e Opcode: Operation Code - s2di4 operation 2uw s2 & (ADD, MOV, JMP)

e Operand: ¥ s2I »12id] address U2 operation s2dld &

GelsRel:

MOV A, B

| | +-- Operand 2 (Source)
| +-- Operand 1 (Destination)

+-- Opcode

442l gls: "OO0 - Operation + Operand"
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yed 2(6l) [4 del]

RISC 344 CISC 42l dgldd HIi.

¥AdIGi:

dael
Instructions
Execution
Addressing
Memory

Compiler

Yy YEIA:

RISC

¥R\, fixed format
Single cycle execution
2lisl addressing modes
Load/Store architecture

%s2d compiler design

e RISC: Reduced Instruction Set Computer - 320, 255Ul

e CISC: Complex Instruction Set Computer - feature rich

CIsc

%[2d, variable format

Multiple cycle execution

gell addressing modes
Memory-to-memory operations

R0 compiler design

43 gls: "RISC is SLIM - Simple, Load-store, Instruction reduced, Memory efficient"

ved 2(s) [7 3yel]

Von-Neumann ¥4 Harvard Architecture 422 dsidd 3i1ul.

¥dIGi:

qgel

Memory

Bus Structure
Access

Cost

Speed

Examples

Von-Neumann

data 44 instructions Hi2 single memory
Single bus system

data 44 instructions 4 sequential access
igs] [SHd

bus conflicts siul €y

8085, ¥MI=I computers

No. 4 /24

Harvard

data 244 instructions Hi2 4@ memory
Dual bus system

simultaneous access 2Is3

agj [SHd

parallel access si20i 25Ul

8051, DSP processors
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Harvard

CPU

Instruction Data

Von-

CPU

Combined
Memory

#u2l 2ls: "VH - Von has one bus, Harvard has two"

yad 2(1) OR [3 afel]

<l1uil AH1ui: (1) T-State (2) Instruction Cycle (3) Machine Cycle
$dIGi:

QAL

e T-State: Time state - y®eyd timing unit, 2is clock period
e Instruction Cycle: ¥is instruction - 2iyel execution

e Machine Cycle: 2As memory operation 12 %33] T-states o ¥

ciy:
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Instruction Cycle = Multiple Machine Cycles
Machine Cycle = Multiple T-States (3-6 T-states)

#4432l gls: "TIM - T-state, Instruction cycle, Machine cycle"

yed 2(6i) OR [4 de]

8085 1 Address ¥+ Data Bus 4 De-Multiplexing 2iu1dl.

SdIGH:
ADO-AD7
ALE )
Multiplexed Bus
D0O-D7
741L.S373 Latch 0 i
Data Lines
AO-A7
Address
ulsal:

e Step 1: T1 £2M14, ADO-AD7 Hi lower 8-bit address i &
e Step 2: ALE high &1 &, external latch 4i address latch 2121 €

e Step 3: GlIslHI T-states Hi2 ADO-AD7 data bus 6i4 &
%32l gesl:

e 74LS373: Address latching 412 Octal latch IC

e ALE: Timing Hi2 Address Latch Enable signal

"u2l gls: "LAD - Latch Address with Data separation”

yed 2(s) OR [7 3jel]

8085 i Flag Register €i2i 14 audi.

¥dIGL:
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B SRR SO S, S ——

| s |z | x |a|x |Pp |x | cy|

PR Sy S S ——
Flag geid:

e CY (DO): Carry flag - carry 2119 12 set 2113 &

e P (D2): Parity flag - even parity Hi2 set &1 €

e AC (D4): Auxiliary carry - BCD operations HI2 set &1 €

e Z(D6): Zero flag - ulReiM zero $id IR set 21 ©

e S (D7): Sign flag - uReiH negative ¢l IR set &1y &
Flag Operations:

e Conditional Jumps: Flag status u2 2114id (JZ, JC, JP)

e Arithmetic Results: ALU operations ussl automatically update 212 €

43l gls: "SZAPC - Sign, Zero, Auxiliary, Parity, Carry"

yed 3(4) [3 2]
SFR i2d 2j? sig uel sl SFR ] A€l cididi.
dIGH:

SFR JIwil:
Special Function Register - microcontroller Hi [df2iw siaii 2112 dedicated registers

Jiel SFRs:
e ACC (EOH): Accumulator register

e PSW (DOH): Program Status Word
e SP (81H): Stack Pointer register

dialCisdiii:
e Address Range: Internal RAM Hi 80H 2il FFH

e Bit Addressable: S2dis SFRs individual bit access AN &

e Function Specific: €25 dedicated hardware function ¢l &

du2l 2ls: "APS - ACC, PSW, Stack Pointer"

sed 3(6l) [4 2el]
Program Counter (PC) 14 Data Pointer (DPTR) Register 214%1dl.

¥AdIGi:

Program Counter (PC):
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e Size: 16-bit register
e Function: 2412101 instruction 4 address g21d &
* Auto-increment: Instruction fetch ussl automatically increment 21 &
e Range: 0000H il FFFFH
Data Pointer (DPTR):
e Size: 16-bit register (DPH + DPL)
e Function: External data memory locations 4 point s2 &

e Usage: External memory access Hi2 MOVX instructions /12 du1 ©

e Components: DPH (83H) 24 DPL (82H)

PC: Fmm——_——— Fmm——_—— +
| PCH | PCL | 16-bit
o —_— o —_—— +

DPTR: +-——————m Pooommmee +
| DPH | DPL | 16-bit
o — o — +
| 83H | 82H |

442l gls: "PD - PC Points to Program, DPTR Points to Data"

yed 3(s) [7 3ju]
8051  AI(S25u2 €121 24 2uMal.

¥AdIGi:

8051

Accumulator

8-bit ALU > B Reqgister

Program Status Word

No. 8 /24
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Stack

Data Pointer DPTR

Program Counter

4KB ROM
0000-

128B
RAM

SFR
Area

Port O

Port 1

‘ Port 2 ‘

No. 9/ 24
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Port 3

Timer O

Timer 1

Serial Port

Interrupt Control

AIS2s5yR g2si:

e CPU: Accumulator 44 B register /12l 8-bit ALU
e Memory: 4KB internal ROM, 128B internal RAM

1/0 Ports: 12 8-bit bidirectional ports (P0-P3)

e Timers: ¢i 16-bit timers/counters (TO, T1)

Serial Port: Communication 412 full duplex UART

e Interrupts: Priority levels aiiel 5 interrupt sources
[Geiy aael:

e Boolean Processor: Bit manipulation capabilities
e Addressing Modes: 8 »1d2l addressing modes

e Power Management: Idle 14 power-down modes

"4zl gls: "MIPTIS - Memory, I/0, Processor, Timers, Interrupts, Serial"
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yed 3(1) OR [3 ]
8051 <l 1] vl4 4uwdi: (1) ALE (2) PSEN (3) XTAL1 & XTAL2
¥dIGi:
vl siail:
e ALE (Pin 30): Address Latch Enable
o Lower address byte latch s2di 412 output pulse
o Oscillator frequency -1 1/6 U2 active high signal
e PSEN (Pin 29): Program Store Enable
o External program memory read HI2 active low output
o External EPROM I OE pin /12 %Sl &
e XTAL1 & XTAL2 (Pins 19, 18): Crystal connections
o Clock generation H12 external crystal ISl €

o ¥HI= frequency: 11.0592 MHz +21d1 12 MHz

Crystal Oscillator Connection:

XTALl ----[Crystal]--—-- XTAL2
| |
[c1] [C2]
| |
GND GND

43 gls: "APX - ALE latches Address, PSEN enables Program, XTAL generates clocK"

yed 3(Gi) OR [4 OJEI]
8051 HIgsIS2id AidRs RAM didi1g5214 44¥dl.

¥dIGL:

8051 Internal RAM Organization (128 Bytes)

| General Purpose |

| Scratch Pad Area | 78H-7FH (8 bytes)
T8H +mmmmm e +
| |
| General Purpose | 30H-77H (72 bytes)
| Data Memory |
G SRS S +
| Bank 3 (R0O-R7) | 18H-1FH
P10 i +
| Bank 2 (RO-R7) | 10H-17H

No. 11/ 24
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18H +m——m e +

| Bank 1 (RO-R7) | 08H-OFH
10H 4= +

| Bank 0 (RO-R7) | O00H-07H
08H +-——mm e +

RAM [deiioi:

o Register Banks: 4 banks x 8 registers €2s (00H-1FH)
o Bit Addressable: Individual bit access 12l 16 bytes (20H-2FH)
e General Purpose: User data Hi2 80 bytes (30H-7FH)

e Stack Area: ¥1H1=ad 08H 2l Gu2 213 21y &
Addressing:

e Direct: 9ixdfds address diuzl4 (MOV 30H, A)
e Indirect: Register pointer 4iuzl4 (MOV @RO, A)

443l 2ls: "RBGS - Register banks, Bit addressable, General purpose, Stack"

yed 3(s) OR [7 3jel]

8051 i uld SIAIA1H €i1 A4 sigf uel 4 uld q4Adi.

¥dIGL:

8051 PIN DIAGRAM

P1.0 1 = e + 40 Vecc
Pl.1 2 | | 39 P0.0/ADO
Pl.2 3 | 38 P0.1/AD1
P1.3 4 | | 37 P0.2/AD2
Pl.4 5 | 8051 | 36 P0.3/AD3
P1.5 6 | | 35 P0.4/AD4
Pl.6 7 | | 34 P0.5/AD5
Pl.7 8 | | 33 P0.6/AD6
RESET 9 | | 32 P0.7/AD7
P3.0/RXD 10| | 31 EA/VPP
P3.1/TXD 11| | 30 ALE/PROG
P3.2/INTO 12| | 29 PSEN
P3.3/INT1 13| | 28 P2.7/Al15
P3.4/T0 14| | 27 P2.6/Al4
P3.5/T1 15| | 26 P2.5/A13
P3.6/WR 16| | 25 P2.4/A12
P3.7/RD 17| | 24 P2.3/Al1
XTAL?2 18| | 23 P2.2/A10
XTAL1 19| | 22 P2.1/A9
VAL 20+--————- + 21 P2.0/A8

No. 12 [ 24
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uld Aqug2:
e RESET (Pin 9): Reset input - Active high, microcontroller initialize S 6
e EA/VPP (Pin 31): External Access - Program memory selection control s2 ©
e PO (Pins 32-39): Port 0 - External memory Hi2 multiplexed address/data bus

e P2 (Pins 21-28): Port 2 - External memory 412 high-order address bus

443l 2ls: "REPP - REset, External Access, Port 0, Port 2"

yed 4(H) [3 djel]

RO 2f¥2224i 22i? 2Ad S2I4 R1 AF222ui 22i2 AAd S21 A2 JJLisI? s20 yid ulRenH R2 2F2224i(LSB) 214 R3
2[F2224i(MSB) 2212 s2dIi YiA1H Euil.

FUIGi:
ORG 0000H
MOV RO, #05H ; uddi 46R dis s2
MOV R1, #03H ; ol doiR dis s?i
MOV A, RO ; RO 4 accumulator Hi Ysi
MOV B, R1 ; Rl 4 B register Hi Yysi
MUL AB ; A ¥4 B Al RlsR S
MOV R2, A ; LSB 4 R2 Hi 221k S2
MOV R3, B ; MSB 4 R3 Hi 2R S2
END

WiAIY Sdl:

e Operands dis s2i RO ¥4 R1 Hi
* 21482 521 2[LIISIR HI2 A vi- B registers Hi
e Execute s2i MUL AB instruction

e 2212 82 16-bit ulRIM (A=LSB, B=MSB)
ulReny 22i2¢:

e R2: Product 41 lower 8 bits

e R3: Product 41 upper 8 bits

442l gls: "LTSE - Load, Transfer, multiply, Store result"

yed 4(cl) [4 2]
S21 21”452 ga2seld-] AI€] 2. sid uel ¢ S21 2152 J22s2d Gelse lSd AuAdi.

¥AdIGi:

S21 211§ J2252ld:
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Instruction
MOV

MOVX
MOVC
PUSH

POP

XCH

XCHD

[A21da1R Gelsrel:
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skl

Registers/memory 42l data move s2 €
External memory ¢/l data move s2 &
Code byte 4 accumulator 4i move s2 &
Data A stack U2 push s2 &

Stack Hiail data pop s2 ©

Accumulator 12 register exchange s2 £

Lower nibble exchange s2 &

1. MOV Instruction:

MOV A, #50H
MOV RO, A
MOV 30H, A

; Immediate data 50H 4 accumulator Hi @IS S2i
; Accumulator content 4 RO Hicopy s2l
; Accumulator content 4 address 30H U2 =2 S2

2. PUSH/POP Instructions:

PUSH ACC
PUSH 00H
POP O01H
POP ACC

; Accumulator 4 stack U2 push SR
; RO content 4 stack U2 push S?i
; Stack content 4 R1 Hipop Ss?l

N

; Stack content 4 accumulator Hi pop S

"u2l gls: "Move Makes Programs Possible - MOV, MOVX, PUSH, POP"

ved 4(s) [7 yel]

8051 A1 AAFA21 Hisd cAvAIRid s2A 244 2AuAdl.

¥dIGL:

8051 A§[A21 HisA:
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His
Immediate
Register
Direct
Indirect
Indexed
Relative
Absolute

Bit

[Ga1da1R Gelsreli:
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qeid

Data instruction -1 &121 &
Register i 2ilell Guidl

g address diu2 &

Register 4 pointer d?ls diu &
Base + offset addressing

PC + offset

Direct jump address

Individual bit access

; Immediate Addressing

MOV A, #25H

; 25H 4 A Hi diS S2

; Register Addressing

MOV A, R1

; Rl 4 A Hi copy S2l

; Direct Addressing

MOV A, 40H

; Address 40H Hial dis s?i

; Indirect Addressing

MOV RO, #40H
MOV A, @RO

; RO 40H 4 point S2 ©

Gelsrel

MOV A, #50H

MOV A, RO

MOV A, 30H

MOV A, @R0O
MOVC A, @A+DPTR
SJMP LOOP

LJMP 1000H

SETB P1.0

; RO gl pointed address Hiel dis s?i

; Indexed Addressing
MOV DPTR, #TABLE ; Table 4 point SR

MOV A, #02H
MOVC A, @QA+DPTR

Hu2l gls: "IRIDRAB - Immediate, Register, Indirect, Direct, Relative, Absolute, Bit"

Uad 4(4) O

; Index value
; TABLE+2 Hi2l dis s2l

R [3 3101]

RO 2f¥2224i 22i? 2Ad S2I 2's Complement 2ligdidi Wi dvil.

¥YAdIGL:

No. 15/ 24
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syl access

RAM locations
Dynamic addressing
Table lookup
Branch instructions
Long jumps

Control operations
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ORG 0000H
MOV RO, #85H ; e S2l dis s?i
MOV A, RO 7 S2l4 accumulator Hicopy SRl
CPL A ; Gl8l bits complement SRl (1's complement)
INC A ; 2's complement HI2 1 GH2l
MOV R1, A ; uReIM R1 Hi i s2
END
Algorithm:

Step 1: RO Hiall S2i4 accumulator Hi dis s?i

Step 2: CPL A diu2lH 6igll bits complement s?i

Step 3: 2's complement Hi2 INC A diugld 1 GH2l

Step 4: uReiy uig i s

usideil:

H: 85H = 10000101B
l's Comp: 7AH = 01111010B
2's Comp: 7BH = 01111011B

42l gls: "CCl - Complement, aCd 1, Include result"

yed 4(cl) OR [4 OiEI]
dif¥sd gzselddl A1l 2. sig uel 6 dilFsd gazseld Gersel A4l&d 24dl.

¥dIGi:

dil[¥sd g2zseld:

c

Instruction SIJ

ANL Logical AND operation
ORL Logical OR operation
XRL Logical XOR operation
CPL Complement operation
RL/RLC Rotate left

RR/RRC Rotate right

SWAP Swap nibbles

([Gordai Gelsreli:

1. ANL (AND Logic):
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MOV A, #OFOH ; A = 11110000B
ANL A, #O0AAH ; 10101010B I8 AND S?I
; uR@eIM: A = 10100000B
Guaid1; [af2ie bits masking, A-i1¢d bits clear s2dl
2. ORL (OR Logic):
MOV A, #0FOH ; A = 11110000B

ORL A, #00FH ; 00001111B 1d OR S2A
; uReimM: A = 11111111B

GualaI: [df2iw bits setting, bit patterns combine s2di

= AOH

= FFH

"4zl gls: "AXOR - AND masks, XOR toggles, OR sets, Rotate shifts"

yed 4(s) OR [7 d)ei]

] gagseld a4wal: (1)ADDC (2) INC (3) DEC (4) JZ (5) SUBB (6) NOP (7) RET

¥AdIGi:
g22S214 AU¥IY2:

1. ADDC (Add with Carry):

MOV A, #80H
ADDC A, #90H ; A=A + 90H + Carry flag

sil: Source, destination, ¥4 carry flag GH2 &

2. INC (Increment):

INC A i A=A+ 1
INC RO ; RO = RO + 1
INC 30H ; (30H) = (30H) + 1

s1: Operand i 1 9&12 ©

3. DEC (Decrement):

DEC A ; A=A-1
DEC R1 ; Rl = Rl - 1
DEC 40H ; (40H) = (40H) - 1

AAY

sif: Operand Hiell 1 241 52 &

4. )Z (Jump on Zero):

No. 17 [ 24
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DEC A
JZ ZERO LABEL ; A = 0 ¢iJ di jump SR
sil: Zero flag set ¢iy 1R conditional jump

5. SUBB (Subtract with Borrow):

MOV A, #50H
SUBB A, #30H ; A=A - 30H - Carry flag

AR

sIi: Accumulator Hiail source ¥id carry 1€ 52 ©

6. NOP (No Operation):
NOP ; 8g 4 s21, 1 cycle diuRi

s1: Timing delay 211U 8, placeholder

7. RET (Return):

CALL SUBROUTINE

SUBROUTINE:
MOV A, #10H
RET ; Caller - Uil w1l

s1l: Subroutine uiail calling address u2 Ui 1 ©

43 gls: "AIDS NR - Add, Increment, Decrement, Subtract, No-op, Return"

yed 5(H) [3 d1el]
DJNZ 314 CJNE g-22s21d A1y Gelsel aléd Axudi.

¥dIGL:

DJNZ (Decrement and Jump if Not Zero):

MOV RO, #05H ; Counter initialize )
LOOP:
MOV A, #00H ; sig operation
DJNZ RO, LOOP ; RO I s, zero -2l di jump SR

sil: Decrement i conditional jump operations combine s2 &

CJNE (Compare and Jump if Not Equal):
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MOV A, #30H
CJNE A, #30H, NOT EQUAL ; A -4 30H ¥lgi compare SR

MOV RO, #01H ; Equal case
SJMP CONTINUE
NOT EQUAL:

MOV RO, #00H ; Not equal case
CONTINUE:

sil: 6l operands compare $2 © ¥4 HI4 il di jJump 52 &
\

GuAioIi:

e DJNZ: Loop control, counting operations

e CJNE: Decision making, condition checking

Hu2l gls: "DC - Decrement count, Compare jump"

yed 5(61) [4 2Lel]

21942 0 41 Guaidl s3] 30 [l AssAi 2194 [SA B422 s2dl HI12 ViAGid] i Gi-1d. [B2d [Esd-il 12 Ho11 225
seidlHi dal.

FUIG:

ORG 0000H

MAIN:
CALL DELAY 30MS ; 30ms delay call s?l
SJMP MAIN ; Repeat SR

DELAY 30MS:
MOV TMOD, #01H ; Timer 0, Mode 1 (16-bit)
MOV THO, #8AH ; 30ms HI2 high byte dis s2i
MOV TLO, #23H ; Low byte dis s?i
SETB TRO ; Timer 0 start S2l

WAIT:
JNB TF0, WAIT ; Timer overflow HI2 2A¢ Yl
CLR TRO ; Timer stop SR
CLR TFO ; Timer flag clear s?l
RET

END

30ms delay 412 d1e1d?:

Crystal Frequency = 12 MHz
Machine Cycle = 12/12 MHz = 1 us
30ms HI2 = 30,000 us = 30,000 machine cycles

Timer Count = 65536 - 30000 = 35536 = 8A23H
THO = 8AH, TLO = 23H
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Timer Configuration:
e TMOD: Timer mode register configuration
e THO/TLO: Timer O high/low byte registers
e TRO: Timer O run control bit

e TFO: Timer O overflow flag

442l 2ls: "CLSW - Calculate, Load, Start, Wait"

yed 5(s) [7 ]
8051 HIISIS2IAR 12 LCD i g-225[[91 SIAI2A1H €121 A4 g225[21 HI2 %32] LCD ] dHiH vldi 444,

¥AdIGi:

8051 to LCD Interfacing (4-bit mode)

8051 16x2 LCD
2307 oomoocoso > D7 (Pin 14)

P2.6 —————m——— > D6 (Pin 13)

P2.5 ———mm—— > D5 (Pin 12)

P2.4 ————————- > D4 (Pin 11)

Pl o2 comooco=s > EN (Pin 6)

Bl e > RW (Pin 5)

P1.0 ————————— > RS (Pin 4)

5V mmmmmmeee > VCC (Pin 2)

GND —=-—-m—em > VSS (Pin 1)

@) comoomoos > VEE (Pin 3) [Contrast]

LCD ul4 sii:

® RS (Pin 4): Register Select - 0=Command, 1=Data

e RW (Pin 5): Read/Write - 0=Write, 1=Read

e EN (Pin 6): Enable - Data transfer 12 high to low pulse
e D4-D7 (Pins 11-14); Commands/data 12 4-bit data lines

g225 ¥3lRadi:
e Power Supply: VCC=+5V, VSS=GND, VEE=Contrast control
e Control Lines: LCD control 412 3 pins (RS, RW, EN)
e Data Lines: 4-bit mode operation 412 4 pins (D4-D7)
yuejd LCD Commands:

e 0x38: Function set (8-bit, 2 lines)

e OXOE: Display ON, cursor ON
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e 0x01: Clear display

e 0x80: Set cursor to first line

443l 2ls: "REED - RS selects, RW reads, EN enables, Data transfers"

yad 5(21) OR [3 afel]

65h 3u3l diseld u2 2212 2Ad S2i 75h #u?l diseld u2 22i2 2Ad S21 212 OR Jiueld s2i 24 ulkeny R6
2AF2224i 2212 s2dI-i MIAH duil.

¥UIGI:
ORG 0000H
MOV 65H, #OFOH ; 65H U2 o2 S2l 2R S?
MOV 75H, #OAAH ; 75H U 22 S2| 2R S

65H Hial §2|-§ accumulator Hi C-I\IS s2l
75H Ul S2I g OR S2

MOV A, 65H

~e

ORL A, 75H ;
MOV R6, A ; uRRIM R6 register Hi 2R S
END

dlvReld [daidi:
e Load: Memory location 65H Hieil uédi operand
e OR: 75H U2 6il operand 12l logical OR Rl

e Store: ulReiM R6 register Hi

Gelsrel d1eidzl:

65H Y24l S2l: FOH = 11110000B
75H Ul S2l: AAH = 10101010B
OR UlReIH: FAH = 11111010B

4432l 2ls: "LOS - Load, OR, Store result"

yed 5(ci) OR [4 d)el]

P1.3 u2 2 [$di ¢35 2542 dd F422 s2dl HI2 ViAGid] YiAIH duil. [S22d [Fsd-il 11.0592 Holl 235 d1eId2)Hi
ddl.

FUIGi:

ORG 0000H

MAIN:
SETB P1.3 ; P1.3 4 high s?l
CALL DELAY 250US ; ¥Isdl period HI2 delay
CLR P1.3 ; P1.3 4 low S2
CALL DELAY 250US ; YiSdl period Y2 delay
SJMP MAIN ; ddd repeat S?i
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DELAY 250US:
MOV TMOD, #01H
MOV THO, #OFEH
MOV TLO, #OCBH

; Timer 0, Mode 1
; High byte diS SR
; Low byte dIs S2i

SETB TRO ; Timer 0 start =
WAIT:

JNB TF0, WAIT ; Overflow HI2 2l¢ Yl

CLR TRO ; Timer stop SR

CLR TFO ; Flag clear S?i

RET

END
2KHz Square Wave Hi2 d1eidzl:

Frequency = 2KHz, Period = 500us

Half Period = 250us

Crystal = 11.0592 MHz

Machine Cycle = 11.0592/12 = 0.921 MHz = 1.085us
Timer Count = 250us / 1.085us = 230 cycles

Timer Value = 65536 - 230 = 65306 = FECBH

THO = FEH, TLO = CBH

Square Wave Generation:

\

e High Period: Pin high s2i, 250ps 21s %l

el

* Low Period: Pin low sz, 250us 21¢ ¥

e Frequency: 1/(250pus + 250ps) = 2KHz

43l gls: "SCDW - Set high, Clear low, Delay, Wait"

yed 5(s) OR [7 3fel]

8051 Higsiszid A2 7-Segment [Saddi g-225R91 €121 24 2uAdl.

¥dIGi:

8051 to 7-Segment Display Interfacing

8051 Port 1 7-Segment Display
P1.0 --——[R]----> a (Pin 7)

Pl.1 -—--[R]----> b (Pin 6) aaaa
Pl1.2 -——-[R]----> c (Pin 4) b
P1.3 -——=[R]---->d (Pin 2) £ b
Pl.4 -———-[R]--—--> e (Pin 1) gggg
P1.5 ————[R]----> £ (Pin 9)

Pl.6 -————[R]----> g (Pin 10) e C
Pl.7 -—--—-[R]----> dp (Pin 5) dddd dp
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[R] = Current limiting resistor (330Q)

For Common Cathode:

Common pin (Pin 3,8) —---> GND

For Common Anode:

Common pin (Pin 3,8) ---> +5V

[Sad silFo12214:

HeaR Common Cathode sis Common Anode sis

0 3FH COH

1 06H FOH

2 5BH A4H

3 4FH BOH

4 66H 99H

5 6DH 92H

6 7DH 82H

7 07H F8H

8 7FH 80H

9 6FH 90H
Ayl WIA1H:

ORG 0000H

MOV DPTR, #DIGIT TABLE ; Lookup table 4 point S2I

MOV A, #05H ; ¥is 5 ealidl

MOVC A, @A+DPTR ; 7-segment SIS HOd]

MOV P1, A ; Display A Hisd

SIMP $ PREITTE Ty

DIGIT TABLE:
DB 3FH, 06H, 5BH, 4FH, 66H ; 0,1,2,3,4
DB 6DH, 7DH, 07H, 7FH, 6FH ; 5,6,7,8,9
END

g225 g2si:

 Current Limiting Resistors: LED current 4ailed s2dl 330Q

e Common Connection: GND 4 cathode 24241 +5V 4 anode
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e Data Lines: Segments a-g >4 decimal point Hi2 8 bits
ulud [S[¥2 HI2 Multiplexing:

* Digit Select: Digit selection 412 4¢li214I pins
e Time Division: Digits g2 2ssuail switch s2q

e Persistence of Vision: >Asaiiel display -1 &4 6iHid &

442l gls: "CRAM - Common connection, Resistors limit, Address segments, Multiplex digits"
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