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1. mnTdsunsugesne 1l sanimvesssanes A wis Tusunsumianiandadumie EXIT (10 azuuu)

Tsunsugosn 1

START:
MOV  A#20
MOV  B,#0100B
MUL AB
EXIT: SIMP  EXIT

aa 4 A )V w
FAIMADT AUNUNMIND ...

Tdsupsudoad 2

START:

MOV  A#030H

CPL A
LOOP: RRC A

JC LOOP
EXIT: SIMP  EXIT

agHa L4 PR ' a
FAIAADT A UAUMINY ...

Tdsunsudonn 3

START:
MOV  A#055H
MOV  B#0AAH
PUSH ACC
PUSH B
POP  ACC
POP B
XRL AB
ADD AB
DEC A
SETB  ACC.S
EXIT: SIMP  EXIT

aa 3 = v o
IAANDT A VAUNMND
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3. 290BANUVINISIFBUADHI AN MR MCS-51 RTmitsnnusdmsuAuTusunsuvuia 16 KByte
A $ 1 o o v o
Tasisufiueansd 0000H uazldiimissanurdmSunudoyauuia 64 KByte Tnold EPROM vu1a 8
KByte $119% 2 duflumizennusrdmsuTdsunsy uazld static RAM v119 16 KByte $1171 4 80

Aumirenrwirdmiudeya (15 azuuu)



4. 9995V 1ANUUANANTZHINNITNINUVDS Timer NU Counter Y99 MCS-51 (5 AZLUY)



5. sudouTusunsuTagldnmuemsundieniuguiees Was Auaaslugilin 1 W ldmunamagnas

o d'a 1 & é’ 1o 1 G} = o
Tag$ WU LED ‘vmﬂa'm°lmpm:1m1tu:‘nuwzmuﬂgﬂnm"luumjmmm S1 uay SO (15 ASIUY)

Vce
Vee

MCS-51 LED
R po —4P—CF -

Ve ——= 1
PO —&K)—= 1
r St

Iz =

ny T+ Y




o

= = d' 3 Y =y S | & a aan = d'
6. vudieu Isunsumyedmauud enuau i MCS-51 a3 ndygudumessanne 1 Taduril ine

=

Tfugmunalffounidm smuald Mcs-s1 damfinnuddyanaunin 12 wazidsad 1¥uaag

7]

Tilsunsu 2 dau dauusnedrufinauuitaaes Timer/Counter Winumuiidesms uazdi

aesfiodn Interrupt service routine (10 azuuu) munove 19deyatlsznoulunii 13-14)

&



M5 MTIY09I MCS-51

Interrupt Response Time: Refer to Hardware De-
scription Chapter.

instructions that Atfect Flag Settingall
inatruction Fiag Instruction Fiag

C ov AC C OV AC

ADD X X X CRC o
ARDC X X X ORLC X
SuUBE X X X ANLGHt X
MuL 0 X ANLC./bk X
Div 0 X CALCbit X
DA X OALChit X
ARC X MOvVChit X
ALC X CINE X
SETBC 1

(UNota that operstions an SFR byte address 208 or
bit addresses 209-215 (i.c., the PSW or bits in the
PSW) will also affect flag settings.

Note om Instruction get and addressing modes:

Rn - Register R7-R0O of the currently se-
lected Register Bank.

direct  -— 8-bit internal data Jocation's address.
This could be an Intcrnal Data RAM
location (0-127) or a SFR [ie, 1/O
port, control register, status ragister,
ete, (128-255)].

@RI — &-bit internal data RAM location (0-
255) addressed indirectly through reg-
ister R1 or RO.

#data  — §-bit conatant included in instruction.

#gdata 16 — 16-bit constant included in instruction,

addr 16 — 16-bit destination address, Used by
LCALL & LIMP. A branch can be
anywhere within the 64K-byte Pro-
gram Memory address space.

addr 11— I1<bit destination address. Used by
ACALL & ATMP. The branch will be
within the same 2K-byte page of pro-
gram memory as the first byte of the
following ingtruction.

rel — Signed (two's complement) B.bit offset
byte. Used by STMP and all condition-
al jumps. Range is — 128 1o +127
bytes celative to first byte of the fol-
lowing instruction.

bit — Direct Addressed bit in Internal Data
RAM or Special Fonction Register.

Mnemonic Description Byt

Osciflator
Period

ARITHMETIC OPERATIONS

ADD ARn Add ragister o
Acoumulator

ADD  Adiact  Adddirect byte to
Accumuistor

ADD A,BRi Add indirect RAM
o Acoumnulator

ADD A.sdsta Addimmediate
datato
Accumulator

ADDC  ARn Add register to
Accumulator
with Carry

ADDC Adirect Adddirectbyte to
Accomulator
with Cerry

ADDC A8Ri  Addindirect
RAM to
Accumulator
with Camry

ADDC A #data  Add immaediate
data 1o Ace
with Carry

SUBB ARn Sub¥act Register
from Acc with
borrow

SUBB Apdiect Sub¥actidirect
byte from Ace
with borrow

SUBB A@Ri  Sublactindiroct
RAM from ACC
with borrow

SUBB A #dma Subrat
immediate data
from Acc with
borow

INC A Incromart
Accumulator

INC RAn incremant regisber

INC  direct tncrement dirset
byte

NG *Ri increment diract
RAM

DEC A Decroment
Accomulator

DEC An Decremeant
Aegister

DEC  direct Decrement derect
byt

DEC @R Decrement
indirect RAM

N

k.

12
12
12

12

12

12

12

12

12

12

12

12

12

2
12

12
12
12
12

12

Al mnemonics copyrighted @ intal Corporation 1980




Mnemonic Description  Byte Cponors” Mnemonic Description  Byte Cpiiac
ARITHUETIC OPERATIONS (Continued) LOGICAL OPERATIONS (Continued)
INC DPTR Incrament Data 1 24 AL A Rotate 12
Poirter Accumuistor Left
MUL AB Muliply A& B 1 48 ALC A Rotate 12
Div AB Diide Aby 8 1 48 Accumutator Left
DA A Decimal Adjust ] 12 through tha Carry
Accurnulator RR A Rotate 12
LOGICAL OPERATIONS Accumulstor
ANL Afin AND Registerto 1 12 Right
Accurnulator RRC A Rotate 12
ANL Adirect AND direct byte 2 12 Accumulator
o Accumulator Right theough
ANL A ORI AND indirect 1 12 the Canry
RAM 1o SWAP A Swap nibbles 12
Accumuistor within the
ANL A.fdata AND immeciate 2 12 Accumiator
datato DATA TRAMSFER
Accumulaor MOV ARn Move 12
ANL  direct,A AND Accumulator 2 12 register to
1o direct byte Accurmelator
ANL direct, #data AND immediate 3 24 MOV A direct Move direct 12
data 1o direct byte tyteto
ORIl ARn OR register to 1 12 Accumulator
Accurmnisator MOY  A®Rj Move indirect 12
ORL A direct OR directbyte to 2 12 AAM 0
Ascumulstor Accumuator
ORL A®RI OR ingirect RAM 1 13 MOV Asdata Move 12
10 Accumutator immediate
ORL A #data OR immediate 2 12 datka to
data to Accumulator
Accumulator MOV RnA Move 12
OfL. diractA OA Accumuiator 2 12 Accunwiator
1o direct byte o rogister
ORL dirsct, #data OR immediate 3 24 MOV Rnuiect Move divect 24
data to direct byte byte to
XHL ARn Exciusive-OR 1 12 register
rogister to MOY Rnedata Move 12
Accumulator immediate data
XRL Agiract Exciusive-OR 2 12 o register
direct byte to MOV  directA Move 12
Accumutator Ascumuiator
XAL A®Ri Exciusive-OR 1 12 to direct byte
indirect RAM 10 MOY disctRn  Move register 24
Accumulator to dicect byte
XRL A #data Excisive-OR 2 12 MOY  directdicect Move direct 24
immacdiate data to byte to direct
Accumuiator MOV diract@Ri  Move indiraot 24
XRL direct A Exciusive-CR 2 12 RAMto
Accumeilator to direct byte
direct byte MOV direct, #data  Move 24
XRL direct,#dala Exclusive-OR 3 24 nenediate dats
immodiate data o dirgct byt
1o diroct byte MOV GRIA Move 12
ClR A Clear 1 12 Accumuiator to
Accumulator indlirect RAM
CPL A Complement 1 12 All mnemonics copyrighted ®intel Corporation 1980
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Mnemonic Dmﬂmmw

DATA TRANSFER {Continued)

MOV @RLdirect

MOV @Rj #data

MOV DPTR,#data1é

MOVC AGA+DPTR

MOVC A@A+PC

MOVX A,QRI

MOVX AGDFTR

MOVX &DPTR.A

PUSH diract

XCH  Adirect

XCH AR

XCHD A SR

Move dirsct
byts 1o
indirect RAM
Move
immodiate
datato
indirect RAM
Load Data
Poimer with a
16.bit constant
Move Code
byte veisfive to
DPTR to Acc
Move Code
byte retative o
PC to Ave

RAAM (8-bit
#iidd) 1o Acc

RAM (16-bit
addr) o Ace
Move Acc to
External RAM
{8-bit addry
Move Acc to

{16-0f addr)

24

12

24

24

24

24

12

12

12

12

- K b P e

n

-l

N W L]

Moemonic Prescription
BOOLEAN YARIABLE MANIPULATION
CiR c Ciaar Cany
CiR bit Clear direct bit
SETB C Set Carry
SETB bt Set diract bit
CPL ¢ Complamant
Carmry

CPL bit Cormpiement
direct bit

ANL, G.bit AND direct bit
10 CARRY

ANL C,7bit  AND complement
of direct bit
to Cany

ORL C.hit OR direct bit
to Canry

ORL C/vit OR comploment
of direct bit
to Carry

MOV Cbit Move dicect bit
10 Cary

MOV OitC Move Carry to
dirmctbit

JC rel Jump if Carry
in set

JNC rel Juenp if Carey
not set

JB bitrel  Jumpif direct
Bit Is set

JNB bitrel  Jurmp if direct
B is Not set

JBC bitrel  Jusnpif diroct
Biiisset &
clage bit

PROGRAM BRANCMING

ACALL addriy Absolute
Subroutine
Cadl

LCALL acdrgé Long
Subroutine
Call

RET Return from
Subroutine

RET! Return from
nteerupt

AP adde1t  Absoldte
Rmp

LIMP  addrié Long Jump

SIMP 1ol Short Jump
{relative addr)

24

12

24

24
24

24

24

All mnemonics copyrighted ®Intel Camporation 1980
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Tabie 10. 3051 Instruction Set Summary {Continued)

Oscliiztor Ostiltator
Mnemonic Description Byte Pariod Mnesnonic Description Byle Peri
PROGRAM BRANCHING (Contiruad} PROGRAM BRANCHING {Continuad)
JMP  8A+DPTR  Jump indirect 1 24 GJNE RAn.#datarel Compare 3 24
refative to the immediate to
OPTR register and
3 rel Jump if 2 24 Jurmp if Not
Accurnulator Equal
s Zoro GJNE @R, #datarel Compare 3 24
Nz rel Jump i 2 24 immediate to
Accumulator indirect and
ie Not Zero Jump if Nat
CINE  Agwachrs)  Compars 3 24 Equsl
Giroct byto to DJNZ  Rnyrel Decrament 2 24
Acc and Jump racuster and
it Not Equsl Jump if Mot
GINE A,scatarel Compare 3 24 oy
mmediate o DJUNZ  diractrel Datroment 3 24
Ace and Jump diract byle
if Not Equal and Jump i
Not Zero
NOP No Operation 1 12

All mnemonics copyrighted ® Intel Corporation 1980
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A1osuIEIdmAe 113 Ives MCS-51

EA - ET2 ES ETY EX1 ET0 EXO
EA 1IE.7  Disables all interrupts. If EA = 0, no interrupt will be acknowledged. If EA = 1, each interrupt
source is individually enabled or disabled by setting or clearing its enable bit.
— IE.6  Not implemented, reserved for future use.*
ET2 IES  Enable or disable the Timer 2 overflow or capture interrupt (8052 only).
ES IE4  Enable or disable the serial port interrupt.
ET1 IE.3  Enable or disable the Timer 1 overflow interrupt.
EX) IE2  Enable or disable External Interrupt 1.
ET0 IE.1  Enable or disable the Timer O overflow interrupt.
EX0 IE0  Enable or disable External Interrupt O.

*User software should not write Is to reserved bits. These bits may be used in future MCS-51 products to invoke
new features. In that case, the reset or inactive value of the new bit will be 0, and its active value will be 1.

wussriinday o Atyeyunou AUNUILAALATE (Hex)
IEO BumasnAnTuan 0 0003
TFO 2ATUL/ALIAT O 0008
IE1 FumarinaEueN 1 0013
TF1 AT/ 1 001B
RI %38 TI 29asFL/aTRLRAYNTH 0023

TCON: TIMER/COUNTER CONTROL REGISTER. BIT ADDRESSABLE.

| 771 | Rt | tF0 | RO [ &1 [ mi | B0 | 1O

TF1 TCON. 7 Timer 1 overflow flag. Set by hardware when the Timer/Counter 1 overflows. Cleared by hard-
ware as processor vectors to the interrupt service routine,

TR1  TCON.é Timer 1 run control bit. Set/cleared by software to turn Timer/Counter 1 ON/OFF.

TF0 TCON. 5 Timer 0 overflow flag. Set by hardware when the Timer/Counter O overflows. Cleared by hard-
ware as processor vectors to the service routine.

TRO  TCON. 4 Timer 0 run control bit. Set/cleared by software to turn Timer/Counter 0 ON/OFF.

1IE1 TCON. 3 External Interrupt 1 edge flag. Set by hardware when External Interrupt edge is detected.
Cleared by hardware when interrupt is processed.

m TCON. 2 Interrupt 1 type control bit. Set/cleared by software to specify falling edge/low level triggered
External Interrupt.

IEO TCON. 1 External Interrupt O edge flag. Set by hardware when External Interrupt edge detected. Cleared
by hardware when interrupt is processed.

ITO TCON. 0 Interrupt O type control bit. Set/cleared by software to specify falling edge/low level triggered

External Interrupt.

13



TMOD: TIMER/COUNTER MODE CONTROL REGISTER. NOT BIT
ADDRESSABLE.

{ GaTE | oF | M1 | mo | @atE | T | M1 | wmo |
. A \o 7

2 v

TIMER 1 TIMER 0

GATE When TRx {(in TCON) is set and GATE = 1, TIMER/COUNTERx will run only while INTx pin is high
(hardware conirol). When GATE = 0, TIMER/COUNTERX will run only while TRx = 1 (software
control).

c/T Timer or Counter selector. Cleared for Timer operation (input from internal system clock). Set for Coun-

ter operation (input from Tx input pin).
M1 Mode selector bit. (NOTE 1)
MO Mode selector bit. (NOTE 1)

NOTE 1:
M1 MO Operating Mode

1] 0 0 13-bit Timer (MCS-48 compatibie)

0 1 1 16-bit Timer/Counter

1 0 2 8-bit Auto-Reload Timar/Counter

1 1 3 {Timer 0) TLO is an 8-bit Timer/Counter controiled by the standard Timer O
control bits, THO is an 8-bit Timer and is controlled by Timer 1 control bits.

1 1 3 (Timer 1) Timer/Counter 1 stopped.

14




(RXD) P3.0
(TXD) P3.1 ] 11
(INTO) P3.2[] 12
(INTT) P3.3 13

(TO) P3.4 ] 14

(T1) P3.5] 15
16
17
XTAL2[] 18
XTAL1[]19

GND ] 20

P1.00
P1.1 0
P1.201
P1.30
P1.4 ]
P1.50
P1.6 [
P1.7
RST

C ~N O WU b W=

w

(WR) P3.6 C
(RD) P3.7 0

10

40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21

1VCC

1 P0.0 (ADO)
1 P0O.1 (AD1)
1 P0.2 (AD2)
1 P0.3 (AD3)
1 P0.4 (AD4)
1 P0.5 (AD5)
1 P0.6 (AD6)
1 P0.7 (AD7)
1 EAVPP

1 ALE/PROG
1 PSEN

1 P2.7 (A15)
1 P2.6 (A14)
1 P2.5 (A13)
1 P2.4 (A12)
1 P2.3 (A11)
1 P2.2 (A10)
1 P2.1 (A9)
1 P2.0 (A8)

ST

w«i}fwﬁjd»m:jjm
DATA QUTPUTS

[ s s

Y2 Y3 ¥4 ¥s
13 fiz fin o e

Inputs

Enable Select

e

(73
-

G2 (Note 1)

[ |1

; 4 l 5 6 |7
G2A G2B Gt ¥?
N — QUTPUT
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