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Ch-ng 1:

Bé Vi ®iOu khiOn AT89C51

1.1Giii thiOu chung:

Vi ®iOu khiOn (V§K) In mét “hO” Vi xd ly (VXL) ®ic tae chac

trong mét chip. N& bao gam:
Bé VXL

Bé nhi ch—ng trxnh (ROM/EPROM/EEPROM/FLASH).
Bé nhi d+ 1liOu (RAM).

C.c thanh ghi chgc n"'ng, c.c caeng 1/0, c— ch® ®iOu khiOn

ng¥st vu truyOn tin néi tiOp.

C.c bé théi gian ding trong IUnh vuc chia tCn vu tto théi gian

thuc.

Bé V§K ca thO ®ic IEp trxnh ®0 ®iOu khiOn c.c thiOt bp
th«ng tin, viOn th«ng, thiOt bb ®o |éng, thiOt bb ®iOu ch@nh
cong nh c,c gng dbéng trong c«ng nghO th«ng tin vy ki thuEt
®iOu khiOn tu ®éng. C& thO xem bé V§K nh mét hO VXL On-
chip, ®&i vii hd AT89C51, nad cd ®Cy ®A chac n"ng cfia mét hO
VXL 8 bit, ®Uoc ®iOu khiOn béi mét hO 10nh, ca sé IOnh ®f

minh, cho phDbp IEp trxnh b»ng hip ng+ (Assembly).

1.2 Su kh c nhau gi<+a bé VXL vu bé V§K.

VXL

V§K

CPU, RAM, ROM, Timers,

PhCn . SFR, mtch giao tiOp, hO
cong CPU ®=n chYp. théng ng¥%t vp c—= chO
®iOu khiOn ng¥at.....
S6 déng c,c tEp 10nh S6 déng c,c IOnh ®iOu
TE bao qu.t, mnh vO kiOu | khiOn xuEt nhEp, ca thO
ldnrl’w ®bnh ®bPa ch@. C.c truy xuEt d= 1iOu é dng

IOnh npy ca thO truy
xuEt d+ 1iOu lin, thuc
hiOn é ding 1/2 Byte,

Bit ho/&c Byte. C,c nham
IOnh chYnh: ChuyOn d+
liOu, ®iOu khiOn biOn




Byte, Word, Double
Word.

logic, rl nh, nh ch—ng
trxnh, tYnh to n sé hac vu
logic.

VXL

V&K

Trong c.c hO théng ®iOu

czﬁnng Trong C’EYCnth m.yvi khiOn, ®o |éng v ®iOu
g ' ch@nh...
1 n 3 | | S “ ® 5 khéi | |
External
Interrupts
v :
Interrupt J— | 4K 128 Bytes | | _Lmer! '_}
Control <— | FLASH RAM Timer 0 |«—
/\ /\
CPU AV
\/ \/ \/
OSC Bus j} 4 1/0 Ports Serial
—l D ’_ Control Ports

oo LU L

PO P2 P1 P3

Address/Data
Hxnh 2.1. S— ®3a khéi hd V§K

AT89C51

Counter
Inputs




Bé V§K 8 bit AT89C51 ho't ®éng é tCn se 12 MHz, vii bé nhi
ROM 4Kbyte, bé nhi RAM 128 Byte c tré b2n trong v cad thO mé
réng bé nhi ra ngopi. € bé V&K nuy cBn ca 4 ceeng 8 bit (PO...P3)
vpo/ ra 2 chiOu ®0 giao tiOp vii thiOt bb ngoti vi. Ngoui ra, na

cRn ca:

- 2 bé ®inh théi 16 bit (Timer 0 vu Timer 1)
- Mch giao tiOp néi tiOp.
- Bé x4 |y bit (thao t,c traén c _c bit rigng ri).

- HO théng ®iOu khiOn v x0 ly ng¥at.

- C.c kanh ®iOu khiOn/ d=+ 1iOu/ ®Pba chd.
- CPU
- C_c thanh ghi chgc n"ng ® £c biOt (SFR).

Tuy nhi2n, tud thuéc vuo téng ha V&K cfia tdng h-ng sfin xuEt
kh ¢ nhau mu tYnh n"ng cong nh ph'm vi gng déng cfia mci bé
V§K I kh ¢ nhau, vu chéng ®ic thO hiOn trong c.c bing théng

k@ sau:
Tec . 0
) ROM RAM ®é C.c Timer/ UAR Ngua
Ha V8K (bytes) (byte (MHz ch©n | Counte T n
y s) ) 1/0 r ng3at
8051
8031AH ROMLESS 128 12 32 2 1 5
8051AH 4K ROM 128 12 32 2 1 5
8051AHP | 4K ROM 128 12 32 2 1 5
8751H 4K EPROM 128 12 32 2 1 5
8751BH 4K EPROM 128 12 32 2 1 5
8052
8032AH ROMLESS 256 12 32 3 1 6
8052AH 8K ROM 256 12 32 3 1 6
8752BH 8K EPROM 256 12 32 3 1 6
80C51 32
80C31BH | ROMLESS 128 12,16 |32 2 1 5
80C51BH | 4K ROM 128 12,16 |32 2 1 5
80C31BH | 4K ROM 128 12,16 |32 2 1 5
P
87C51 4K EPROM 128 12,16, | 32 2 1 5
20,24




8xC52/54/58

ROMLESS 256 12,16, |32 3 1 6
80C32 20,24
8K ROM 256 12,16, |32 3 1 6
80C52 20,24
8K EPROM 256 12,16, |32 3 1 6
87C52 20,24
16K ROM 256 12,16, |32 3 1 6
80C54 20,24
16K EPROM | 256 12,16, |32 3 1 6
87C54 20,24
Tec . °
) ROM RAM ®é C.c Timer/ UAR Ngua
Ha V8K (bytes) (byte (MHz ch©on | Counte T n
y s) ) 1/0 r ng3t
32K ROM 256 12,16, | 32 3 1 6
80C58 20,24
32K EPROM | 256 12,16, |32 3 1 6
87C58 20,24
8xL52/54/58
80L52 8K ROM 256 ;3,16, 32 3 1 6
8K OTP | 256 12,16, |32 3 1 6
87L52 ROM 20
80L54 16K ROM 256 ;3,16, 32 3 1 6
16K OTP | 256 12,16, |32 3 1 6
87L54 ROM 20
80L58 32K ROM 256 ;(2),16, 32 3 1 6
32K OTP | 256 12,16, | 32 3 1 6
87L58 ROM 20

Bfng 1.1. C,c th«ng se cfa c,c ha V8K thuéc h-ng Intel

(MSC 51)

Ha V§K Bé nhi ch- Bé nhi d-+ |Timer |C«ng
-ng liOu (Bytes) |16 bit | nghO
trxnh(Byte
s)

AT89C105 | 1K Flash 64 RAM 1 CMOS




1

AT89C205 | 2K Flash 128 RAM 2 CMOS
1

AT89C51 4K Flash 128 RAM 2 CMOS
AT89C52 8K Flash 256 RAM 3 CMOS
AT89C55 20K Flash 256 RAM 3 CMOS
AT89S825 | 8K Flash 256 RAM + 2K |3 CMOS
2 EEPROM

AT89S53 12K Flash 256 RAM 3 CMOS

Bing 1.2. C c th«ng se cia c,c ha V§K thuéc h-ng Atmel

.Trong khu«n khee tui liOu nuy, t c gif si tEp trung trxnh buy
cEu tréc phCn cgng ciia hd V§K AT89C51 thuéc h-ng Atmel.

1.4. S- ®a ch©n tYn hiOu cha
80C51/AT89C51.

PLO- 1 O 40 | —Vee
PLI- ~-P0.0 (ADO)
Pl2- 2 39 |--P0.1(ADI)
P13 ~-P0.2 (AD2)
Pld— 3 38 |--P0.3 (AD3)
P15 ~-P0.4 (AD4)
PL6- 4 37 |--P0.5 (ADS)
P17 —-P0.6 (AD6)
RST- 5 36 |--P0.7 (AD7)
(RxD) P3.0-- --/EA/Vpp
(TxD) P3.1- 6 35 |--ALE/(/PROG)
(/INTO) P3.2—- ~/PSEN
(/INT1) P33 7 34 |-P2.7(A15)
(TO) P3.4-- P2.6 (A14)
(T1) P35 8 33 |-P2.5(A13)
(/Wr) P3.6-- P24 (A12)
(/Rd) P3.7— 9 32 |-P2.3 (A1)
XTAL2-- ~-P2.2 (A10)
XTALl- 10 31 |-P2.1(A9)
GND-- P2.0 (A8)
u 30
12 29
7



14 27

15 26
16 25
17 24
18 23

H¥nh 1.2. 1C 80C539AT89C51
20 21

Choc n"ng cha c,c ch©n tYn hiOu nh sau:

- P0.0 ®0n P0.7 Iy c,c ch©n cfa caeng 0.

-P1.0 ®0n P1.7 Iy c,c ch©n cfa caeng 1.

- P2.0 ®0n P2.7 lu c,c ch©n cfia ceeng 2

-P3.0 ®0n P3.7 lp c.,c ch©n cfia ceeng 3

- RxD: NhEn tYn hiOu kiOu néi tiOp.

- TxD: TruyOn tYn hiOu kiOu néi tiOp.

- /INTO: Ng¥at ngoupi O.

- /INT1: Ng¥st ngoui 1.

- TO: Ch©n vuo 0 cha bé Timer/Counter 0.

-T1l: Ch©n vuo 1 cha bé Timer/Counter 1.

- /Wr: Ghi d+ [iOu vuo bé nhi ngopi.

- /Rd: §a&c d=+ [iOu td bé nhi ngoi.

- RST: Ch©n vpo Reset, tYch clic & mac logic cao trong khofng 2
chu ki m,y.

- XTAL1: Ch©n vpo mich khuyOch ®ab dao ®éng

- XTAL2: Ch©n ra td mich khuyOch ®ab dao ®éng.

- /PSEN : Ch©n cho phbp ®ac bé nhi ch—ng trxnh ngoui (ROM
NQOWI).

- ALE (/PROG): Ch©n tYn hiOu cho phPp chét ®pa ch@ ®O truy
cEp bé nhi ngopi, khi On-chip xuEt ra byte thEp ciia ®ba chg.
TYn hiOu chét ®ic kYch ho't & mgc cao, tCn sé xung chét = 1/6
tCn sé dao ®éng cfia bé V§K. N& ca thO ®ic ding cho c,c bé
Timer ngopi ho&Ec cho méc ®Ych tlo xung Clock. §©y cong Iu
ch©n nhEn xung vpo ®0 n!p ch-ng trxnh cho Flash (hoZ&c
EEPROM) ban trong On-chip khi nd & mac thEp.

- JEA/NVpp: Cho phDp On-chip truy cEp bé nhi ch—ng trxnh ngoupi
khi /EA=0, nOu /EA=1 thx On-chip si lum viOc vii bé nhi ch—ng
trxnh néi tré. Khi ch©n nuy ®ic cEp ngudn ®iOn _p 12V (Vpp)




thx On-chip ®Im nhEn chgc n'ng n'p ch—ng trxnh cho Flash
b2n trong na.

- Vcc: Cung cEp d—ng ngudn cho On-chip (+ 5V).

- GND: nei m,t.

1.5. Chgc n'ng c¢,c thpnh phCn cha AT89C51:
1.5.1. C,c thanh ghi chec n"'ng ® /&c biOt.
SFR ®1m nhiOm c,c chac n"ng kh,c nhau trong On-chip.
Chéng n»m & RAM ban trong On-chip, chiOm ving kh«ng gian nhi
128 Byte ®ic ®bnh ®bPa ch@ td 80h ®0On FFh. CEu tréc cfia SFR

bao gédm c,c chgc n"ng thO hiOn é bing 2.3 v biing 2.4.

Thanh Néi dung
ohi | MSB LSB
IE EA ET2 ES ET1 EX1 ETO EXO0
IP - - PT2 PS PTI PX1 PTO PX0
PSW CYy AC FO RS1 RSO ov - P
TMOD | GATE | C/(/T) | Ml MO GATE | C/(/T) M1 MO
TCON | TF1 | TRI | TFO TRO IE1 IT1 1EO ITO
SCON SMO0 SM1 SM2 REN TBS RBS TI RI
PCON | SMOD | - - - GF1 GFO0 PD IDL
Pl T2 T2EX /SS MOSI MISO SCK
P3 RXD | TXD | /INTO | /INTI TO Tl /WR /RD




Fi

Bfng 1.3. Chgc n'ng ri2ng cna tdng thanh ghi trong

SFR

RAM PORT O

PR

)

pONTEn
PONTER,

SCON
TECOM') THO | T
THI*

TCON
TH

> RGAPSH
Ll

RCAPEL"| BBLF E

PORAT AND TIMER BLOCKE

INTERRAJPT, BERIAL

1=l=l I

E :F._: conTROLE & g
| o 1L i |
| PORT 1 POAT 3 ;
|\ DRIVERS DANERS \
m::Eaﬁ;;;";_;;,;' ““““““““““ HHH e

1
Hxnh 1.3. S— ®3 khéi cfia AT89
Symbol Name | Address | Reset Values |

10



* ACC | Thanh ghi tYch lul 0EOh 00000000b
*B Thanh ghi B OFOh 00000000b
* PSW T6 tr‘ng th,i ch—-ng|0DOh 00000000b
trxnh
SP Con trd ng'n xOp 81h 00000111b
DPOL | Byte cao cfia con trd d+ | 82h 00000000b
liOu 0
DPOH | Byte thEp cfia con trd d+ | 83h 00000000b
liOu 0
* PO Ceng 0 80h 11111111b
*P1 Ceng 1 90h 11111111b
Symbol Name Address Reset Values
* P2 Caeng 2 0AOh 11111111b
*P3 Caeng 3 0BOh 11111111b
* TP TG ®iOu khiOn ng%st u|0B8h xxx00000b
tien
*1E TG ®iOu khiOn cho|0A8h 0xx00000b
phDp ng%at
TMOD | §iOu khiOn kiOu | 89h 00000000b
Timer/Counter
*TCON |TG ®iOu khiOn | 88h 00000000b
Timer/Counter
THO Byte cao cha | 8Ch 00000000b
Timer/Counter O
TLO Byte thEp cfia | 8Ah 00000000b
Timer/Counter 0
TH1 Byte cao cAa | 8Dh 00000000b
Timer/Counter 1
TLI Byte thEp cfia | 8Bh 00000000b
Timer/Counter 1
* SCON | Serial Control 98h 00000000b
SBUF | Serial Data Buffer 99h indeterminate
PCON | Power Control 87h 0xxx0000b

*: c& thO ®bnh ®bPa ch@ bit, x: kh«<ng ®bnh nghUa

Bing 1.4. §ba ch@, y nghUa vy gi, trb cfla c,c SFR sau
khi Reset

11



1.5.1.1. Thanh ghi ACC: Iy thanh ghi tYch lui, ding ®0 lu tr+

c.c to,n h'ng vy kOt qui cia phBp tYnh. Thanh ghi ACC dui 8
bits. Trong c_c tEp IOnh cfia On-chip, nd théng ®ic quy ic ®—n
gifin Iy A.

1.5.1.2. Thanh ghi B : Thanh ghi ngy ®ic ding khi thuc hiOn
c.c phDp to.n nh©n v chia. §&i vii c,c 10nh kh.c, nd ca thO
xem nh Ip thanh ghi ®Om t!m théi. Thanh ghi B dui 8 bits. Na
théng ®ic ding chung vii thanh ghi A trong c,c phbp to,n nh©n
ho/Zc chia.

1.5.1.3. Thanh ghi SP: Thanh ghi con trd ng'n xOp dui 8 bit.
SP chga ®ba ch@ cfia d+ 1iOu hiOn ®ang é ®@nh cfia ng”"n xOp.
Gi, trb cfia nd ®ic tu ®éng t'ng I12n khi thuc hiOn IOnh PUSH tric
khi d+ 1iOu ®ic lu tr+ trong ng"n xOp. SP si tu ®éng gifm xuéng
khi thuc hiOn IOnh POP. Ng™"n xOp c& thO ® &t é bEt cg n—i nuo
trong RAM on-chip, nhng sau khi khéi ®éng I*i hO théng thx con
trd ng"n xOp m&c ®bnh sl trd tii ® pa ch@ khéi ®Cu Iy 07h, vx
vEY ng”n xOp sl b¥%t ®Cu td ®ba ch@ 08h. Ta cong c& thO ®bnh
con trd ng'n xOp tli ®Pa ch@ mong muén b»ng c.c IOnh di
chuyOn d=+ liOu th«ng qua ®bnh ®Pa ch@ tac théi.

1.5.1.4. Thanh ghi DPTR: Thanh ghi con tra d+ liOu (16 bit)
bao gdm 1 thanh ghi byte cao (DPH-8bit) vu 1 thanh ghi byte
thEp (DPL-8bit). DPTR ca thO ®ic ding nh thanh ghi 16 bit ho/Ec
2 thanh ghi 8 bit ®éc IEp. Thanh ghi nuy ®ic ding ®0 truy cEp
RAM ngoi.

1.5.1.5. Ports O to 3: PO, P1, P2, P3 Iy c,c chét cia c,c ceeng
0, 1, 2, 3 t—=ng @ng. Mci chét gam 8 bit. Khi ghi mgc logic 1 vpuo
mét bit cAa chet, thx ch©n ra t—-ng @ng cha ceeng é mgc logic
cao. CBn khi ghi mac logic 0 vpo mci bit cha chet thx ch©n ra t-
—ng @ng cfia ceeng & mac logic thEp. Khi ¢,c caeng ® Im nhiOm
chgc n"'ng nh c,c ®Cu vuo thx tring th,i b&n ngoui cha c,c
ch©n caeng sl ®ic gi+ & bit chét t—-ng gng. TEt ¢ 4 ceeng cia
on-chip ®Ou Iy caeng 1/0 hai chiOu, mci ceeng ®Ou c3 8 ch©n
ra, b2n trong mc¢i chet bit ca bé “Pullup-t'ng céng” do ®a n©ng
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cao khY n"ng néi ghbp cfia ceeng vii t1i (cd thO giao tiOp vii 4
®On 8 t1i loti TTL).

1.5.1.6. Thanh ghi SBUF: §0m d=+ 1iOu néi tiOp gdm 2 thanh
ghi rigng biOt, mét thanh ghi ®Om ph,t vy mét thanh ghi ®0m
thu. Khi d+ liOu ®ic chuyOn tii SBUF, na sl ®i vuo bé ®Om ph _t,
Vi ®ic gi+ & ®Ey ®0O chO biOn thunh d'ng truyOn tin néi tiOp.
Khi d= liOu ®ic truyOn ®i t& SBUF, na sl ®i ra td bé ®Om thu.

1.5.1.7. C,c Thanh ghi Timer: C,c ®«i thanh ghi (THO, TLO),
(TH1, TL1) Ip c.c thanh ghi ®Om 16 bit t—ng @ng vii c.c bé
Timer/Counter 0 vu 1.

1.5.1.8. C_c thanh ghi ®iOu khiOn: C c thanh ghi chgc n"ng
®/Fc biOt: IP, IE, TMOD, TCON, SCON, vy PCON bao gam c,c bit
trlng th.,i vu ®iOu khiOn ®&i vii hO théng ng%t, c.c bé
Timer/Counter v ceeng néi tiOp. Chéng si ®ic m« t9 é phCn sau.

1.5.1.9. Thanh ghi PSW: Tb tring th.i ch—ng trxnh ding ®0
chga th«ng tin vO tring th i ch—ng trxnh. PSW ca ®é dui 8 bit,
mci bit ®Im nhiOm mét chgc n"'ng c6 thO. Thanh ghi nuy cho
phDp truy cEp é d*ng mgc bit.

* CY: Cé nhi. Trong ¢ c phDPp to_ n sé hac, nOu ca nhi td phbp
céng bit 7 ho/Ec cd s& min mang ®0n bit 7 thx CY ®ic ®/t
b»ng 1.

* AC: Cé nhi phd (§ei vii m- BCD). Khi céng c,c gi, trb BCD,
nOu cd mét sé nhi ®ic tlo ra td bit 3 chuyOn sang bit 4 thx AC
®1c ®/Ft b»ng 1. Khi gi, trb ®ic céng Iu BCD, IOnh céng phYi ®-
ic thuc hiOn tiOp theo béi IOnh DA A (hiOu ch@nh thEp ph©n
thanh chga A) ®0 ®a c,c kOt quy lin h—n 9 vO gi, trb ®éng.

* FO: Cé 0 (C& hiOu luc vii c,c mdc ®Ych chung cfia ngéi s
doéng)
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* RS1: Bit 1 ®iOu khiOn chan b"ng thanh ghi.
* RSO: Bit 0 ®iOu khiOn chan b"ng thanh ghi.
Lu y: RSO, RS1 ®ic ®/Ft/xo0, b»ng phCn mOm ®0 x.c ®bnh

b"ng thanh ghi ®ang ho't ®éng (Chan b"ng thanh ghi b»ng
c,ch ® £t trtng th,i cho 2 bit nuy)

RS1 RSO
Bank O 0 0
Bank 1 0 1
Bank 2 1 0
Bank 3 1 1

Bfng 1.5. Chan b"'ng thanh ghi_

* OV: Cé trun. Khi thuc hiOn c.c phPp to,n céng hofEc trd
mp xuEt hiOn mét trun sé hac, thx OV ®ic ® /&t b»ng 1. Khi ¢,
sé cad dEu ®ic céng ho&Ec ®ic trd, phCn mOm ca thO kiOm tra
OV ®0 x,c ®pnh xem kOt qu¥ c& n»m trong tCm hay kh«ng. Vii
phDPp céng c,c sé kh«ng dEu, OV ®ic bé qua. KOt qu¥ lin h—n
+128 ho/&c nhd h—n -127 si ® £t OV=1.

* -: Bit dunh cho ngéi sé6 déng tu ® bnh nghUa(NOu cCn).
* P: Cé ch¥n I1. §ic tu ®éng ® &t/ xo, b»ng phCn cang trong
mci chu trxnh IOnh ®O0 ch@ thp sé chY.n hay Ii cfia bit 1 trong

thanh ghi tYch lul. Sé ¢ c bit 1 trong A céng vii bit P lu«n lu«n I
se ch¥%n.

1.5.1.10. Thanh ghi PCON: Thanh ghi ®Ou khiOn nguan.

* SMOD: Bit tlo téc ®é Baud gEp ®«i. NOu Timer 1 ®ic s6
déng ®0 tlo téc ®é baud vy SMOD=1, thx téc ®é Baud ®ic

14



t"'ng 12n gEp ®«i khi caeng truyOn tin néi tiOp ®ic ding béi c c
kiOu 1, 2 ho/&c 3.

* -: Kh«ng s6 déng, c,c bit nuy cd thO ®ic ding & c,c bé VXL
trong t—ng lai. Ngéi s6 déng kh«ng ®ic phbp tu ®bnh nghUa
cho c,c bit npuy.

* GFO, GF1l: Cé ding cho c.,c méc ®Ych chung (®a moc
®Ych).

* PD: bit nguan gifm. §/&t bit nuy & mgc tYch cuc ®0 vEn
hunh ch® ®é ngudn gifm trong AT89C51. Ch@ ca thO ra khai
chO ®é b»ng Reset.

* IDL: bit chan chO ®é ngh@. §4&t bit nuy é mac tYch cuc ®0
vEn hpnh kiOu Idle (ChO ®é kh«ng Ium viOc) trong
AT89C51.

Lu y: NOu PD v IDL cing ®ic kYch hot cing 1 16c & mac tYch
clc, thx PD ®1c u tign thuc hiOn tric. Ch@ ra khai chO ®é b»ng 1
ng¥st ho/Ec Reset I1i hO théng.

1.5.1.11. Thanh ghi IE: Thanh ghi cho phbp ng%at
* EA: NOu EA=0, kh«ng cho phPp bEt cg ng¥t nuo ho't
®éng. NOu EA=1, mci nguan ng%t rigng biOt ®ic phbp
ho&c kh«ng ®ic phbp ho't ®éng b»ng c,ch ® &£t hoZ&c xo,
bit Enable cfia na.
* _: Kh«ng ding, ngéi sd6 dong kh«ng ngan ®bnh nghUa cho
Bit nuy, bé&i vx n& ca thO ®ic ding & c,c bé AT89 trong t—ng
lai.
* ET2: Bit cho phbp hoZ&Lc kh«ng cho phbp ng%at bé Timer 2.
* ES: Bit cho phbp hoZ&c kh«ng cho phbp ng3t ceeng nei
tiOp (SPI viu UART).
* ET1: Bit cho phbp ho&Lc kh«ng cho phbp ng%t trun bé
Timer 1
* EX1: Bit cho phbp ho&c kh«ng cho phbp ng¥%t ngopi 1.
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* ETO: Bit cho phbp hoZLc kh«ng cho phbp ng%t trun bé
Timer O
* EXO: Bit cho phbp ho&c kh«ng cho phbp ng¥t ngoui 0.

1.5.1.12. Thanh ghi IP: Thanh ghi u ti2n ng%at.

* - : Kh«ng ding, ngéi s6 dong kh«ng n2n ghi “1” vuo c,c Bit
nyy.

* PT2: X,c ®Pnh mgc u tin cia ng¥%t Timer 2.

* PS: §bnh nghUa mac u tign cfla ng¥t ceeng néi tiOp.

* PT1: §bnh nghUa mac u tien ciia ng¥st Timer 1.

* PX1: §bnh nghUa mac u ti2n cfia ngt ngopl 1.

* PTO: §bnh nghUa mac u tin ciia ng¥st Timer 0.

* PX0: §bnh nghUa mac u ti2n cfia ngt ngopl O.

1.5.1.13. Thanh ghi TCON : Thanh ghi ®iOu khiOn bé
Timer/Counter

* TF1: Cé trun Timer 1. §ic ® £t béi phCn cgng khi bé Timer 1
trun.

§ic xo, béi phCn cgng khi bé vi x6 ly hing tii ch-ng trxnh con
phéc vé ng3at. * TR1: Bit ®iOu khiOn bé Timer 1 holt
®éng. §ic ®/Ft/xo, béi phCn mMOmM ®0O ®iOu khiOn bé Timer 1
ON/OFF

* TFO: Cé trun Timer 0. §ic ® £t béi phCn cgng khi bé Timer
0 trun. §ic xo, béi phCn cang khi bé vi x6 ly hing tii ch-ng trxnh
con phoc vb ng¥at.

* TRO: Bit ®iOu khiOn bé Timer 0 holt ®éng. §ic ®Ft/xo, béi
phCn mOm ®0 ®iOu khiOn bé Timer 0 ON/OFF.

* |[E1: Cé ng¥t ngopi 1. §ic ® £t béi phCn cgng khi sén xung
cfia ng¥t ngopi 1 ®fic ph .t hiOn. §ic xo, béi phCn ceng khi ng¥t
®1c x0 ly.

* |T1: Bit ®iOu khiOn ng¥t 1 ®O tlo ra ng¥t ngopi. §ic ® Ft/
x0, béi phCn mOm.

* |[EQ: Cé ng¥st ngoui 0. §ic ® &£t béi phCn cong khi sén xung
cfia ng¥t ngopi 0 ®fic ph .t hiOn. §ic xo, béi phCn ceng khi ng¥t
®1c x0 ly.
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* [TO: Bit ®iOu khiOn ng¥t 0 ®O tlo ra ng¥st ngopi. §ic ® At/
X0, bé& phCn mOm.

1.5.1.14. Thanh ghi TMOD: Thanh ghi ®iOu khiOn kiOu
Timer/Counter
* GATE: Khi TRx ®ic thiOt IEp wvu GATE=1, bé
TIMER/COUTERX ho't ®éng ch@ khi ch©n INTx & mgc cao. Khi
GATE=0, TIMER/COUNTERX sl ho't ®¢éng ch@ khi TRx=1.
* C/(/T): Bit nuy cho phbp chan chgc n'ng Iy Timer hay
Counter.
- Bit nuy ®ic xo, ®O thuc hiOn chgc n"ng Timer
- Bit npy ®ic ®/Ft ®O thuc hiOn chgc n"ng Counter
* MO, M1: Bit chdn Mode, ®0 x.c ®bnh tring th.i vy kiOu
Timer/Counter:

- M1=0, M0=0: Chan kiOu bé Timer 13 bit. Trong ®3 THx
dui 8 bit, cSn TLx dui 5 bit.,

- M1=0, M0=1: Chan kiOu bé Timer 16 bit. THx vu TLx
dui 16 bit ®ic ghbp tCng.

- M1=1, M0=0: 8 bit Auto reload. C,c thanh ghi tu ®éng
n'p 1*i mci khi bb trun. Khi bé Timer bb trun, THx dui 8 bit ®-
ic gi+ nguy?n gi, trb, cBn gi, trb n'p I*i ®ic ®a vuo TLx.

- M1=1, M0=1: KiOu ph©n chia bé Timer. TLO Iu 1 bé
Timer/Counter 8 bit, ®ic ®iOu khiOn b»ng c.c bit ®iOu
khiOn bé Timer 0, CRn THO ch@ Iy bé Timer 8 bit, ®ic ®iOu
khiOn b»ng c ¢ bit ®iOu khiOn Timer 1.

- M1=1, M0=1: Timer/Counter 1 Stopped

1.5.1.15. Thanh ghi SCON:

SCON Iu thanh ghi tring th.i vu ®iOu khiOn ceeng néi tiOp.
Na kh«ng nh+ng chga c_c bit chdn chO ®é, mu cBn chga bit d+
liOu thg 9 dunh cho viOc truyOn vu nhEn tin (TB8 vu RB8) vp
chga ¢ c bit ng¥t caeng néi tiOp.

* SMO, SM1: Ly c.c bit cho phbp chan chO ®é cho caeng
truyOn néi tiOp.

| SM| SM | Mode| §Fc ®iOm | Teéc ®é
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0 1 Baud

0 0 0 Thanh  ghi| Fos/12

dbch ]

0 1 1 8 bit UART Ca thO thay
® i (®ic
®//FEt béi bé
Timer)

1 0 2 9 bit UART Fosc /64 hoZcC
Fosc /32

1 1 3 9 bit UART Ca thO thay
® ki (®ic
®//Ft béi bé
Timer)

Bfngl.6. Chan Mode trong SCON

* SM2: Cho phbp truyOn tin ®a xo ly, thO hiOn é Mode 2 vp
3. & chO ®é 2 ho&Lc 3, nOu ®&Ft SM2 = 1 thx Rl sl kh«ng ®ic
kYch ho't nOu bit d+ [iOu the 9 (RB8) nhEn ®ic gi, trp b»ng 0. &
Mode 1, nOu SM2=1 thx RI sl kh«ng ®ic kYch hot nOu bit déng
ca hiOu luc ®- kh«ng ®ic nhEn. & ch® ®é 0, SM2 nan b»ng 0

* REN: Cho phBp nhEn néi tiOp. §ic ® £t ho/c xo, béi phCn
mOm ®O cho phbp ho&c kh«ng cho phDp nhEn.

* TB8: Ly bit d+ 1iOu thg 9 mu sl ®ic truyOn é Mode 2 vu 3.
§ic ® Et ho&c xo, bé&i phCn mOm.

* RB8: Lu bit d+ 1iOu thg 9 ®: ®ic nhEn & Mode 2 vu 3. é
Mode 1, nOu SM2=0 thx RB8 Iy bit ddng ®: ®fic nhEn. & Mode 0,
RB8 kh«ng ®ic s6 dong.

* Tl: Cé ng¥t truyOn. §ic ®/Ft béi phCn cgng tli cuéi théi
®iOm cfa bit thg 8 trong Mode 0, ho&Ec ®Cu théi ®iOm cfa bit
déng trong c,c Mode kh,c. & bEt ki qu, trxnh truyOn néi tiOp
nuo, na cong phvi ®ic xo, b»ng phCn mOm.

* Rl: Cé ng¥%t nhEn. §ic ®/Ft béi phCn ceng tli cuéi théi
®iOm cia bit tha 8 trong Mode 0, ho/&c é gi+a théi ®Om cfia
bit ddng trong c,c Mode kh,c. & bEt ki qu, trxnh nhEn néi tiOp
nuo (trd tréng hip ngoli 10, xem SM2), nd cong phi ®ic xo,
b»ng phCn mOm.
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1.5.2. Kheéi to théi gian vu bé ®Om
(Timer/Counter).

On-chip AT89C51 ca 2 thanh ghi Timer/Counter dui 16 bit,
®a Iu: Timer 0 vu Timer 1. Trong On-chip AT89C52, ngopi Timer
0 v Timer 1 n& cRn c3 thgm bé Timer 2. CY 3 bé Timer nuy ®0u
cd thO ®ic ®iOu khiOn ®0O thuc hiOn chec n'ng théi gian hay
bé ® Om, th«ng qua thanh ghi TMOD.

Khi thanh ghi Timer/Counter Ium viOc é kiOu Timer, thx sau
mc¢i chu ki m,y néi dung trong thanh ghi ®ic gia t'ng tham 1
®—n vb. Vx vEy thanh ghi nuy ®Om sé chu ki m_y. Mét chu ku
m.y c& 12 chu ki dao ®éng, do ®3 téc ®é ®Om cfia thanh ghi
lu 1/12 tCn se dao ®éng.

Khi thanh ghi Timer/Counter Ium viOc é kiOu Counter, xung
nhbp b2n ngopi ®ic ®a vuo ®O ®Om é TO hoEc T1. Néi dung
thanh ghi ®ic t'ng 12n khi c& su chuyOn tring th.i td 1 vO O t!i
ch©n ®Cu vuo ngopi TO ho/&c T1. Xung nhbp € ¢,c ®Cu VvuoO
ngopi ®ic IEy mEu tli théi ®iOm S5P2 cfia mc¢i chu ki my. Khi
qu. trxnh IEy mEu ph .t hiOn ra mgc cao é 1 chu kd vu mac thEp
é chu ku tiOp theo, thx bé ®0m ®ic t"'ng I2n. Gi, trb mii cia bé
®0Om xuEt hiOn trong thanh ghi tii théi ® Om S3P1 cfia chu ku
m.,y sau khi st chuyOn tring th,i ® ®ic ph.t hiOn. Vx vEy ®0
néi dung cia thanh ghi t'ng I12n 1 ®=n vP phYi mEt 2 chu kd
m.y, n2n téc ®é ®Om téi ®a Iy 1/24 tCn sé bé dao ®éng.
Kh«ng c& su giii hin sé vRng thuc hiOn cfia tYn hiOu & ®Cu vpo
ngopi, nhng na si gi+ Yt nhEt 1 chu ki m,y ®Cy ®i4 ®0 ®Im
bYo ch¥c ch¥n r»ng mét mgc ®- cho ®ic IEy mEu Yt nhEt 1 ICn
n-=+a tric khi na thay ®eei.

Do xung nhbp b2n ngoui cd tCn sé bEt ki n2n ¢, c bé Timer (0
vie 1) cd 4 chO ®é Ium viOc kh.c nhau ®0O Iluu chan: (13 bit
Timer, 16 bit Timer, 8 bit auto-reload, split Timer).

Timer O vu Timer 1:
Trong AT89C51 v AT89C52 ®Ou cd c.c bé Timer 0 vu 1.
Chgc n"ng Timer hay Counter ®ic chan lua béi c.c bit ®iOu
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khiOn C/(/T) trong thanh ghi TMOD. Hai bé Timer/Counter npy ca
4 chO ®é ho't ®éng, ®ic lua chan béi c/Ep bit (MO, M1) trong
TMOD. ChO ®é 0, 1 vu 2 giéng nhau cho c.c chgc n'ng
Timer/Counter, nhng chO ®é 3 thx kh,c. Bén chO ®é ho't ®éng
®ic m« t1 nh sau:

+ ChO ®é 0: CY 2 bé Timer 0 vu 1 & chO ®é 0 ca cEu hxnh
nh mét thanh ghi 13 bit, bao gam 8 bit cfia thanh ghi THx vu 5
bit thEp cfia TLx. 3 bit cao cfia TLx kh«ng x_.c ®Pnh ch3ac ch¥an,
nan ®ic lum ng-. Khi thanh ghi ®ic xo, vO 0, thx cé ng¥t théi
gian TFx ®ic thiOt IEp. Bé Timer/Counter holt ®éng khi bit ®iOu
khiOn TRx ®ic thiOt IEp (TRx=1) vu, ho&Ec Gate trong TMOD
b»ng 0, ho&c /INTx=1. NOu ®/Ft GATE=1 thx cho phbp ®iOu
khiOn Timer/ Counter b»ng ®éng vuo ngopi /INTx, ®0 dO dung
X,C ®bnh ®¢é réng xung.

Khi ho't ®éng é chgc n"ng théi gian thx bit C/(/T)=0, do vEy
xung nhbp td bé dao ®éng néi, qua bé chia tCn cho ra tCn se
f=fosc/12 ®ic ®a vuo ®O ®Om trong

0S > /12 — B
C C/
o o TL1 | TH1 s TF 1 L,
_ Control

ATE — .
G _/— Hinh 1.4: ChO ®é 0 cnha Timer 1
/INT1
PIN

thanh ghi Timer/Counter. Khi ho't ®éng é chac n"ng bé ®0Om
thx bit C/(/T)=1, 16c ®4& xung nhbp ngoui ®a vuo si ®ic ®Om.

+ ChO ®é 1: ho't ®éng t—ng tu nh chd ®¢é 0, ch@ kh c Iy
thanh ghi Timer/Counter ®ic s6 déng cY 16 bit. Xung nhbPp ®ic
ding kOt hip vii c,c thanh ghi théi gian byte thEp vu byte cao
(TH1 vu TL1). Khi xung Clock ®ic nhEn, bé Timer si ®0Om t"ng
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12n: 0000h, 0001h, 0002,...Khi hiOn ting trun xEy ra, cé trun si
chuyOn FFFFh vO 0000h, vu bé Timer tiOp toc ® Om. Cé trun cfia
Timer 1 Ip bit TF1 é trong TCON, na ®ic ®ac ho&c ghi béi phCn
mOm, xem hxnh 2.5 (Timer/Counter 1 Mode 1: 16 bit Counter).

Time TL1 | TH1 | TF1 | Overlo

>

r 8 bitsi8 bits w Flag

Clock Hinh 1.5: ChO ®é 1 ciia Timer 1
OS —»/ —
C 12 C/_
5 = T [TFI],
TIPIN I/ 8 bits Interru
— Contro t
TR1 = —I <_Reloa i
GATE >0 TH1 [
/INTO /— 8 bits
PIN Hinh 1.6: ChO ®¢é 2 cfia Timer 1

+ ChO ®é 2: ChO ®é nuy cfia thanh ghi Timer cong hott
®éng t—ng tu nh 2 chO ®é tran, nhng nd ®ic taee chec nh bé
®Om 8 bit (TL1) vii chO ®é tu ®éng nlp I, nh hxnh 2.6. Khi
XEy ra hiOn ting trun & TL1, kh«ng ch@ thiOt IEp bit TF1 mu cBn
tu ®éng nlp 11 cho TL1 b»ng néi dung cfia TH1, ®: ®ic thiOt IEp
bé& phCn mOm. Qu, trxnh n'p Ii cho phDp néi dung cfia TH1
kh«ng bb thay ®ai. ChO ®é 2 cfia Timer/Counter 0 cong t—ng
tu nh Timer/Counter 1.

+ ChO ®é 3: é chO ®é nuy, chac n"'ng Timer/Counter 0 vy
chgc n"ng Timer/Counter 1 kh,c nhau. Bé Timer 1 & chO ®é 3
ch@ chea chgc n"ng ®Om cfia na, kOt quq giéng khi ®/Ft
TR1=0. Bé Timer 0 & ch® ®¢é 3 thiOt IEp THO, TLO nh Iu 2 bé
®Om riang biOt. Mich Logic ®&i vii chO ®é 3 cfia Timer 0 thO
hiOn & hxnh 2.7. B& ®0Om TLO ®ic ®iOu khiOn béi c c bit:
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C/(/T), GATE, TRO, /INTO vu khi ®Om trun na thiOt |IEp cé ng3t
TFO. Bé ®Om THO ch@ ®ic ®iOu khiOn béi bit TR1, vu khi ®0m
trun nd thiOt IEp cé ng%t TF1l. VEy, THO ®iOu khiOn ng¥at
Timer/Counter 1.

ChO ®é 3 théng ®ic ding khi y2u cCu cCn ca bé théi gian
ho/& c bé ®0Om ngoui 8 bit. §&i vii Timer 0 & chO ®é 3, AT89C51
ca thO c& 3 bé Timer/Counter, cBn AT89C52 c& thO cd 4 bé. Khi
Timer 0 ho't ®éng é chO ®é 3, thx Timer 1 ca thO ®ic bEt
hof&c t¥t b»ng chuyOn mich ngopi. & chO ®é nuy, Timer 1 ca
thO ®ic s déng béi caeng néi tiOp nh mét bé tlo téc ®é Baud,
hoZc trong bEt kil sng déng nuo mu kh«ng yau cCu mét ng3at.

OS H/
C 12 C/
/ 0 /f TLO JTFOL
ToPIN___ ¢/~ 8 bits Interru
— Contro t
TRO =1 | P
GATE - >0
/INTO e
C 12 TS Interru
TR1 | Contro pt
Hinh 1.7: ChO ®é 3 cfia Timer

0

1.5.3. Bé nhi ch-ng trxnh vu bé nhi d+ liOu néi
tro.

TEt cY c_.c bé Flash Microcontrollers cfia Atmel ®Ou tee chgc
c.c ving ®ba ch@ t ch biOt ®&i vii bé nhi ch—ng trxnh vu bé nhi
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d+ liOu, ®ic m« t & hxnh dii ® ©y. C,c ving nhi ch—ng trxnh
vie d+ 1iOu t,ch biOt cho phPp bé nhi d+ liOu ®ic truy cEp béi
®ba ch@ 8 bit, c& thO ®ic lu tr+ vii téc ®é cao vu ®ic vEn hunh
béi mét bé CPU 8 bit. Tuy nhign, ®pPa ch@ bé nhi d+ 1iOu 16 bit
cong ca thO ®ic tlo ra th«ng qua thanh ghi con trd d=+ IiOu
(DPTR).

Bé nhi ch—ng trxnh c& thO ch@ ®ic ®&c. Chdng ca thO Iu bé
nhi ch—=ng trxnh 64 Kbyte cd khq n"ng ®bnh ®ba ch@ truc tiOp.
§0 ®&c néi dung td bé nhi ch—ng trxnh ngopi, cCn x,c ®bnh
tr'ng th i phi hip cho ch©n /PSEN.

Bé nhi d+ 1iOu chiOm 1 ving ®ba ch@ ri2ng biOt so vii bé nhi
ch—ng trxnh. 64 Kbyte bé nhi ngopui ca thO ®ic ®bnh ®ba ch@
truc tiOp trong ving bé nhi d+ 1iOu ngopi. CPU t'o ra tYn hiOu
®3c vu ghi (/RD, /WR) ®O truy cEp bé nhi d+ liOu ngopi.

Bé nhi ch—ng trxnh ngopi vy bé nhi d+ [iOu ngopi c& thO ®-
ic kOt hip béi c,c tYn hiOu /RD vu /PSEN ®0O ®a vuo 1 ceeng
AND v sd déng ®Cu ra cfia ceeng nuy ®0O ®&c néi dung td bé
nhi d+ liOu/ch—ng trxnh ngoi.

Program Memory Data Memory
ead On ead/ Write
Read Only (Read/ Wri
T T T T T T T e 7 P ————————— —— =
| FFFFh o FFFFh i
|

I ! I

|

| External : | |

| . I

| : | External | |
|

: | i Internal |

| ' ———

| || FFh [89C52 i

| |

| OFFF ! | Only | SFR |

|| /EA=0 EA=1 | 1 TP |

| | External Internal | 1 1 |

| 0000 100 0000 |

S S — S T T

/PSEN Hxnh 1.8. CEu tréc bé nhi cfia /RD /WR
AT89C51
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1.5.3.1. Bé nhi ch—ng trxnh néi tré.

Bé nhi ch—ng trxnh cfia AT89C51 ®ic tae chgc nh thO hiOn é
hxnh trén. Kh«ng gian nhi cuc ®% cfia bé nhi nuy chiOm 64
Kbyte, ®ic ®bnh ®ba ch@ td 0000h ®On FFFFh, trong ®4& ca 4
Kbyte Flash néi tré b2n trong na vy ®ic ®bnh ®ba ch@ td 0000h
®On OFFFh. Do ®3 c& thO mé réng tham 60 Kbyte bé nhi ch—ng
trxnh b2n ngopi, ®ic ®Pnh ®Pa ch@ td 1000h ®On FFFFh. Tuy
nhian bé V&K npy cong cd thO sdé dung toun bé bé nhi ch—ng
trxnh ngoui bao gam 64 Kbyte ®ic ®pPnh ®Pa ch@ td 0000h
®On FFFFh.

Ccong td hxnh tran ta thEy, th«ng qua viOc chdn mgc logic
cho bit /EA c3 thO lua chian ®O truy cEp bé nhi ch—ng trxnh néi
tré (4Kb), bé nhi ch—ng trxnh mé réng ngoli tré (60Kb), hoZc
toun bé bé nhi ch—ng trxnh ngoli tré b2n ngopi On-chip (64Kb).
C6 thO, khi /EA = 1 thx bé V§K sd dong c¥ bé nhi ch—ng trxnh
néi tré vu ngoti tré. Ngic 1%, khi /EA = 0 thx bé V8K ch@ s6 dong
bé nhi ch—ng trxnh ngoli tré.

Mci khi ®ic Reset, bé V§K sl truy cEp bé nhi ch—=ng trxnh t2i
®ba ch@ khéi ®Cu Iy 0000h, sau ®& nOu c— chO ng¥t ®ic s6
déng thx na sl truy cEp tii ® ba ch@ quy ®bPnh trong bing vecter
ng¥at.

Khi truy cEp bé nhi ch—ng trxnh, bé V§K s6 déng xung chan /
PSEN ®0 ®iOu khiOn. NOu on-chip lum viOc vii bé nhi ch—ng
trxnh néi tré thx ch©n ph,t ra xung chan /PSEN kh«ng s6 dong.
NOu bé V&K Ium viOc vii bé nhi ch—ng trxnh ngoti tré thx ch©n
ph.t ra xung chan /PSEN ®ic s6 dong. Khi ®3 nOu /PSEN = 0
thx cho phbp bé V&K ®ac bé nhi ch—ng trxnh ngoui, ngic I
nOu /PSEN = 1 thx bé V&K ch@ lum viOc vii bé nhi ch—ng trxnh
néi tro.

1.5.3.2. R4 phi d= liQu néi tré.

Frh | Ca thO truy Frh
128 Byte | cEp b»ng
cao | ®Pa chd
80h ! truc tiOp | son

Fh 1 C& thO truy (SFR)

128 Byte | CEp b»ng
thEp | ®bachd

o | truc tiOp 2 Hinh 1.9. Bé nhi d+ liGu
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top

AT89C51 cad bé nhi d+ liOu chiOm mét kholng kh«ng gian bé
nhi ®éc IEp vii bé nhi ch—ng trxnh. Dung ling cfia RAM néij tré é
hd V8K nuy Iu 128 Byte, ®ic ®bnh ®ba ch@ td 00h ®0On 7Fh.
Ph'm vi ®pba ch@ td 80h ®0n FFh dunh cho SFR. Tuy nhi2n bé
V§K cong cé thO lum viOc vii RAM ngoli tré ca dung ling cuc ®1
lu 64 Kbyte ®ic ®bnh ®ba ch@ td 0000h ®On FFFFh.

1.5.3.2.1. Ving nhi 128 Byte thEp

Ving nhi 128 Byte thEp ®ic ®bnh ®ba ch@ td 00h ®On 7Fh,
®1c chia thunh 3 ving con nh thO hiOn é hxnh 2.10.

- Ving thg nhEt cd ®4é lin 32 Byte ®ic ®Pnh ®ba ch@ td 00h
®On 1Fh bao gam 4 b"ng thanh ghi ( b'ng 0...b"ng 3), mci b"'ng
ca 8 thanh ghi 8 bit. C,c thanh ghi trong mc¢i b"ng ca t2n gai td RO
®O0On R7. Ving RAM npy ®ic truy cEp b»ng ®ba ch@ truc tiOp mgac
Byte, v qu, trxnh chédn ®0 sd dung b "ng thanh ghi nuo Iy tiy
thuéc vpo viOc lua chon gi, trb cho RS1 v RSO trong PSW.

- Ving thg 2 ca ®¢é lin 16 Byte ®ic ®pbPnh ®ba ch@ t6 20h
®O0n 2Fh, cho phbp truy cEp truc tiOp b»ng ®ba ch@ mgc bit. Bé
V§K cung cEp c.c IOnh c& khq n"ng truy cEp tii ving nhi 128 bit
nuy (nOu truy cEp é dng mgc bit thx ving nuy cd ®ba ch@ ®ic
®Pnh td 00h ®On 7Fh) & mac bit. & ving nhi nuy, ®pPa ch@ ®ic
truy xuEt dii d*ng Byte hay Bit tutl vuo 10nh c6 thO. Ch¥ng htn,
®0 ®/t bit tli ®pa ch@ 5Fh ca mgc logic 1, ta thuc hiOn 10nh:
SETB 5Fh . Sau khi thuc hiOn IOnh nuy, mZ&c dCu 5Fh Iy ®bpa
ch@ bit cao nhEt trong Byte c& ®ba ch@ 2Bh, nhng n& kh«ng Ilum
Inh héng tii c,c bit kh,c trong Byte nuy. Trong khi ®a, é c,c bé
VXL ®0 thuc hiOn chgc n"ng nh tréan cCn ding nh+ng IOnh sau:

MOV A,2Bh

ORL A,#10000000b

MOV 2Bh,A
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§Oy Iu u ®iOm ra nbt cha c,c bé V§K khi thuc hiOn viOc truy
xuEt ¢ c bit rigng rl th«ng qua phCn mOm. C,c bit c& thO ®u-c
®/Et, xo0,, hay thuc hiOn chgc n"ng AND, OR...ch@ th«ng qua 1
IOnh. Ngopi ra c,c caeng xuEt/nhEp cong cd thO ®ic ®bnh ®ba
ch@ ding bit, ®Ou npy lum ®-n gifn viOc giao tiOp b»ng phCn
mOm vii ¢, c thiOt bb xuEt/nhEp ® —n bit.

- Ving nhi cBn I'i gdm 80 Byte cad ®ba ch@ td 30h ®0On 7Fh
®ic dunh rigng cho ngéi s6 dong ®O lu tr+ d=+ liQu. §©y ca thO
xem g ving RAM ®a méc ®Ych. Ca thO truy cEp ving nhi npy
b»ng ®ba ch@ truc tiOp ho&c gi n tiOp th«ng qua c,c thanh ghi
(RO ho&Lc R1) € d*ng mac Byte.

1.5.3.2.2. Ving nhi dunh cho SFR
Ving nhi ngy ®ic ®pPnh ®ba ch@ td 80h ®0On FFh, vu ®ic
truy cEp b»ng ®ba ch@ truc tiOp.

1.5.3.2.3. C,c IOnh truy cEp bé nhi d= liOu néi tré.

- MOV A, <src>: ChuyOn d-+ 1iOu td to.n hing ngudn (c.c «
nhi, thanh ghi cd ®bpa ch@ truc tiOp hoc gi n tiOp trong on chip,
c.c gi, trb truc h»ng chga trong c©u I0nh) vuo thanh ghi tYch lul.

- MOV <dest>, <src>: ChuyOn d+ 1iOu td to.n hing ngudn
vuo to.n hing ®Ych (c.c « nhi, thanh ghi cd ®ba ch@ truc tiOp
hoZ&c gi n tiOp trong on chip).

- MOV  <dest>, A : ChuyOn d=+ [iOu td A vuo to.n hing
®Ych.

- MOV DPTR, #datal6: ChuyOn gi, trp h»ng 16 bit vpo
thanh ghi con tré d= 1iOu.

- PUSH <src>: ChuyOn gi, trb t& to,n hlng nguan vuo ng'n
xOp.

- POP  <dest>: ChuyOn gi, trb t& ng'n xOp vpuo to,n hing
®Ych.

- XCH A, <byte>: ChuyOn ®aei d+ liOu gi+a to,n hlng
nguan ding byte vii A.

- XCHD A, @Ri: ChuyOn ®aei nda thEp ciia A vii néi dung
trong RAM tli ®pPa ch@ Iy néi dung cia Ri.
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Byte Address Bit Address
7F
Bit General
addressabl purpose
RAM
30
(2F 7F |7E 7D [7C |7B |7A |79 |78
2E (77 |76 |75 |74 |73 |72 |71 |70
oD |6F [6E [6D [6C [6B [6A [69 |68
2C |67 [66 |65 [64 [63 [62 [61 [60
2B |5F [SE [5D [5C [5B [5A [59 |58
2A |57 |56 [55 |54 [53 [52 [51 [50
29 [4F [4E [4D [4C [4B [4A [49 |48
28 [47 [46 [45 (44 [43 [42 [41 [40
57 [3F [3E [3D [3C [3B [3A [39 [38
26 [37 [36 [35 [34 [33 [32 [31 [30
75 [2F [2E [2D [2C [2B [2A [29 |28
24 [27 |26 [25 |24 [23 [22 [21 |20
>3 [IF [1IE [ID [I1C [IB [1A [19 |18
22 [17 [16 [15 |14 [13 [12 |11 [10
21 [0F [0E [oD [oC [0B [0A [09 |08
\;0 07 [o6 [o5 [o4 [o3 [o2 [o1 [o0
]R% Bank 3
1C Bank 2
Reset value) g
of stack OF Bank 1
pointer 8§ Default register bank for RO-
00 R7

Hxnh 1.10. 128 Byte thEp cfia RAM trong
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Byte address

FF
FO

EO
DO
B8
BO
A8
A0

99
98

90

&D
8C

8B
8A

&9
88

87

83
82

81
80

Bit address

F7 |F6 |F5 |F4 |F3 [(F2 |F1 |FO
E7 |E6 |ES |E4 |E3 |(E2 |[E1 |EO
D7 |D6 D5 |D4 |D3 (D2 - |DO
- - - |BC (BB |BA (B9 |BS
B7 |B6 [B5 |B4 |B3 (B2 |B1 |BO
AF - - |AC [AB |AA |A9 |A8
A7 |A6 [AS A4 |A3 A2 |Al1l [AO

Not bit addressable
9F (9E |9D |9C (9B |9A |99 (9%
97 196 195 (94 (93 |92 |91 |90

Not bit addressable

Not bit addressable

Not bit addressable

Not bit addressable

Not bit addressable
8F |8E |8D [8C |8B |8A |89 |88

Not bit addressable

Not bit addressable

Not bit addressable

Not bit addressable
87 |8 [85 (84 |83 |82 (81 |80

ACC

PSW

1P

P3

IE

P2

SBUF
SCON

P1

THI
THO
TL1
TLO
TMOD
TCON
PCON

DPH
DPL
SP
PO

Hxnh 1.11. C c thanh ghi chgc n"ng
®/c biOt (SFR)
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1.5.4. Nguy2n ly khéi ®éng cna On-chip

AT89C51.:

RST Iy ch©n Reset, chYnh Iy ®Cu vpo cfa Trigger Schmitt.
ViOc Reset ®ic thuc hiOn b»ng ¢ ch gi+ ch©n RST & mac cao Yt
nhEt 2 chu ki m,y(24 chu ki dao ®éng), trong khi bé dao ®éng
®ang Ilum viOc. Khi ®3& on-chip si ®ic khéi ®éng It (nhé mich
reset b2n trong na) theo ®3 thb théi gian (Hxnh 2.23. Reset
Timing).

le— 120sC PERIODS — |

| 85| s6| 81| s2| 83| 84| 85| s6| 51| s2| 83| 84| 85| s6| 81| s2| 83| 84 |

T, JEE—

[ b
S5AM PLE: RST SAMIPLE RST
1

. ; 1
-1
ALE: ! | |
! 1
PSEMN:

P X INST XJ“\DDRX INST XAQDRX INST XADDFEX INST XADDRX INST X\DDR/

!1— 11 OSC. PERIODS —*7 18 O3C. PERICOS —F

Hxnh 1.12. §/t I'i théi gian cho AT89C51

TYn hiOu khéi ®éng I1i ban ngopi ®a vuo ch©n RST kh«ng
®ang bé vii xung Clock ban trong. Ch©n RST ®ic IEy mEu tii
théi ®iOm P2S5 cfia mci chu kil m.y. C.c ch©n cfia ceeng sl gi+
holt ®éng hiOn hunh cia chéng cho 19 chu ki dao ®éng sau
khi gi, trb logic 1 ®- ®ic IEy mEu é ch©n RST.

Trong khi ch©n RST & mgc cao, ALE vu /PSEN ®ic ®Ey dCn
|2n mgc cao. Sau ®3 RST ®ic ®Ey xuéng, né si gi+ 1 ®0On 2 chu
kG m,y ®&i vii ALE v /PSEN ®0O khéi ®éng xung Clock. Vx ly do
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nuy mu ¢.c dbch vé kh c(®a td ngopi vpo) kh«ng thO ®3ang bé
®1c vii bé théi gian b2n trong cha AT89C51.

Khi Reset ca hiOu luc thx gi, trp cfia c,c SFR, ®ic m« tY &
(Table -Reset Values of SFRs ). Trong ®a thanh ghi SBUF, vu mét
sé bit ca PCON, T2MOD, IE, IP c& gi, trpb bEt ®bnh. C,c chét
ceng toé PO...P3 ca qgi, trP FFh, SP ca gi, trb 07h. C,c thanh ghi
cBn I*i ca gi, trp 00h.

Rigng ®&i vii RAM ban trong On-chip AT8958252 khi cEp
nguan hay Reset I'i kh«ng bbP t ,c ®éng, mu néi dung trong RAM
c& gi, trb ngEu nhi2n.

Khéi ®éng I'i cho On-chip ca thO ho't ®éng é tring th i tu
®éng ho/&c b,n tu ®éng .

Finl.rn b o Druavnr T Daook M iema ik

Vee -
+
10pf ——
Voo
AT89C51
— RST
Fi o B -
Voo — »
.l...
10pf ——
_| VGC
AT89C51.
ATR9C51
RST
Bl2KO
GND




Hxnh 1.14. Khéi ®éng b, n tu ®éng cho
AT89C51.

Khéi ®éng tu ®éng ca thO ®ic tlo ra khi cEp nguan ®iOn
+Vcc cho on-chip b»ng mich ®iOn RC. Sau khi cEp ngudn, mich
RC gi+ cho ch©n RST é tring th,i cao trong théi gian tul thuéc
vuio h»ng sé théi gian cfia mich RC. §0 ®m bYo khéi ®éng ®ic
on-chip, théi gian ch©n RST & tring th,i cao ph¥i ®n lin (Khong
lin h—=n 2 chu ki m,y) ®0 mlch dao ®éng chuyOn sang tring
th,i dao ®éng a&n ®bnh

NOu khéi ®éng b n tu ®éng, sau khi cEp ngudn mich si tu
®éng Reset nh khéi ®éng tu ®éng. Khi cCn khéi ®éng I*i ph{i
nhEn c«ng t¥%c théng ng¥t K, théi gian nhEn c«ng t¥%c ch©n
RST phfli € tring th,i cao.

1.5.5. M*ch dao ®éng.
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Hxnh 2.15. S6 déng m'ch dao ®éng
trén On Chlp MICROCONTROLLER

XTALZ

RESOMNATOR

QUARTZ CRYSTAL 2
e =2
fal L:;lmu-cﬁﬂ: —
| e

KTALY

1 GHND

Hxnh 2.16. KOt néi mich dao

®éng -
4 I xTaLz

C1 |
. HTALT

I GMND

Hxnh 1.17. CEu hxnh nhEn Clock t&
b2n ngopi

NG ———— XTALZ
EXTERMAL
OSCILLATOR — XTAL1
SIGMAL

GMND

.
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Hxnh 1.18. M*ch dao ®éng ban trong On chip

AT89C51
TO INTERMAL Vee
TIMING CKTS T
&
| g
5 Q2
o1
400 O R¢
XTAL1 [ |——we vo—e—— | xTAL2
o2

o1 |E 3

v

m R

7 GND

Mote:  In Atmel's CMOS microcontrollers the Oscillator Specification differs from that in NMOS versions.

1.5.6. ChO ®é nguan gi1m vp chO ®é nghgd

Hxnh 1.30. PhCn cgng phéc vd chO ®é
nguan gifm vy

bl

050
; INTERRUPT,

CLOCK BERIAL PORT,

zﬁl GEN TIMER BLOCKS

CPU

BD
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1.5.7. BYo vO ch—ng trxnh.

Ha V8K C.c bit kho,
AT89C51 LB1, LB2, LB3
AT89C52 LB1, LB2, LB3
AT89C2051 LB1, LB2
AT89C1051 LB1, LB2

Kho, bé nhi ch—~ng trxnh cho ha V§K AT89C51:

ChO |LB1 |LB2 |LB3 |Lo%i bfo vO

®é

1 U U U Kh«ng ca ®#&c trng kho, ch-ng
trxnh.

2 P U U C.c IOnh MOVC ®ifc thuc thi td bé nhi
ch—ng trxnh ngoui, kh«ng ®ic phbp
txm nlp IOnh td bé nhi néi. EA ®ic
IEy mEu v chét khi reset. ViOc IEp
trxnh trén Flash bb cEm. ] ]

3 P P U Nh chO ®¢é 2, ngopui ra cBn cEm viOc
kiOm tra ch—ng trxnh. ] ]

4 P P P Nh chO ®é 3, ngopi ra cBn cEm viOc
thuc thi ch—ng trxnh ngopi.

Lu y: P=Programmed, U = Unprogrammed

Ch-ng 2

TEp I0Onh ciha ha V8K AT89/80C51

Bé V§K ca tEp IOnh ®ic téi u ho, ®0 gng déng trong c.c hO
théng ®iOu khiOn, ®o Iéng 8 bit. §0 t'ng khq n"ng truy xuEt
RAM néi tran c_c d+ 1iOu nha, c.c kiOu ®bnh ®ba ch@ ®/c biOt
®- ®ic ,p ddng. Ngoui ra tEp 10nh cfia V&K cBn hc¢ tri c,c biOn 1
bit, cho phbp quin ly bit truc tiOp trong c.c hO logic vu ®iOu
khiOn bit c& yau cCu xd ly bit. Do ha V8K AT89/80C51 c& c.c m-
IOnh 8 bit, nan sé I0Onh c& thO 12n ®0On 256 I0nh (thuc tO c3 255
IOnh, cBn 1 10nh cha ®ic ®pnh nghUa). Trong ®& c& 139 I0nh 1
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byte, 92 IOnh 2 byte vu 24 IOnh 3 byte. Mci IOnh ®Ou ®ic ®&Ec
trng bé&i m- IOnh (M- m.,y), m- gii nhi, sé byte cfia IOnh vu sé chu
ki m,y cCn ®O thuc thi IOnh. C.c IOnh cfia AT89/80C51 ®ic
chia thunh 5 nham 10nh:

- Nhém 10nh di chuyOn d+ liOu.

- Nhdm IOnh sé hac.

- Nhdm IOnh logic.

- Nhdm 10nh ri nh_ nh ch—ng trxnh.

- Nhdm 10nh ®iOu khiOn biOn logic.

C c quy ic trong c©u IOnh vu ®ba chO:

+ Rn: Thanh ghi RO-R7 cfia b"ng thanh ghi hiOn hunh ®ang
®ic chdn ®0 ®Pbnh ®ba ch@ thanh ghi.

+ Direct: §ba ch@ 8 bit cAa « nhi d=+ 1iOu néi trd, na ca thO Ip
« nhi trong RAM néi hoZ&c SFR. (00h-FFh)

+ @Ri: @ nhi 8 bit cfia RAM néi ®ic ®pPnh ®ba ch@ gi.n tiOp
th«ng qua thanh ghi RO ha"c R1.

+ Source (Src): to.n hing nguan, ca thO lyu Rn ho&c direct
hoZc @RI.

+ Dest: To.n h'ng ®Ych, ca thO Ip Rn hof&c direct ho/c
@Ri.

+ #Data: H»ng sé 8 bit ch@a trong IOnh.

+ #Datal6: H»ng sé 16 bit chga trong 10nh.

+ Bit: Bit ®ic ®bnh ®ba ch@ truc tiOp trong RAM néi tré
hoZLc SFR.

+ Rel: Offset 8 bit ca dEu (t6 -128 ®0On +127). N& ®ic I0nh
SJMP v c,c I0nh nhvy ca ®iOu kiOn s6 déng.

+ Addrll: ®ba ch@ 11 bit cha bé nhi ch—ng trxnh , ®ic
|IOnh ACALL v AJMP so déng.

+ Addrl6: ®ba ch@ 16 bit cia 64Kb bé nhi ch—ng trxnh, ®ic
|Onh LCALL v LJMP s6 déng.

C_c ky hiOu ding trong m« t{ IOnh:
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Ky hiOu

y nghUa

<

§ic thay thO béi...

()

Néi dung cha...

()

D=+ liOu ®ic tra béi...

rer

1 trong 8 thanh ghi (RO-R7) cfla c,c b'ng

thanh ghi

dddddddd C.c bit d=+ 1i0Ou

aaaaaaaa C,c bit ®ba ch@

bbbbbbbb ®bPa ch@ cha 1 bit

i §bnh ®ba ch@ gi n tiOp th«ng qua RO hok&c
R1

eeeeeeee §ba ch@ t—ng ®ei 8 bit

2.1. Nhadm IOnh di chuyOn d+ liOu
2.1.1. LOnh MOV d*ng Byte:

C6 ph.p c©u IOnh:

MOV <dest-byte>, <src-byte>

Choc n"ng: Sao chbp néi dung cfia to,n h'ng nguan vpo
to,n hing ®Ych, néi dung ciia to,n hing ngudn kh«ng thay ®aei.
LOnh nuy kh«ng Ium 9nh héng tii ¢, c cé vu ¢, c thanh ghi kh c.

C©u IOnh Sé |Se M- IOnh Hot ®éng
by | chu
te |ku
MOV A, Rn 1 1 11101rrr (A)<-(Rn)
MOV A, direct 2 1 11100101 (A)<-(direct)
aaaaaaaa
MOV A, @Ri 1 1 1110111 (A)<-((Ri))
MOV A, #data 2 1 01110100 (A)<-#data
dddddddd
MOV Rn, A 1 1 11111rrr (Rn)<-(A))
MOV Rn, direct 2 2 10101rrr (Rn)<-(direct)
aaaaaaaa
MOV Rn, #data |2 1 01111rrr (Rn)<-#data
dddddddd
MOV direct, A 2 1 11110101 (direct)<-(A)
aaaaaaaa
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COu IOnh Se | Se M- IOnh Ho't ®éng
by | chu
te ku
MOV direct, Rn 2 2 10001rrr (direct)<-(Rn)
aaaaaaaa
MOV direct, | 3 2 10000101 (direct)<-
direct aaaaaaaa (direct)
aaaaaaaa
MOV direct, @Ri |2 2 1000011 (direct)<-
aaaaaaaa ((Ri))
MOV direct, | 3 2 01110101 (direct)<-
#data aaaaaaaa #data
dddddddd
MOV @Ri, A 1 1 1111011 ((Ri))<-(A)
MOV @Ri, direct |2 2 1010011 ((Ri))<-
(direct)
MOV @RI, #data | 2 1 0111011i ((Ri))<-#data
dddddddd

2.1.2. LOnh MOV d*ng Bit:

C6 ph.p c©u IOnh:
Choc n”"ng: ChuyOn bit d+ liOu é d'ng sao chbp to,n hing
nguan vuo to n hing ®Ych. Mét trong 2 to,n hing ph¥i Iu cé nhi
(C), to,n hing cBn I sl Iy bit bEt kil ®ic ®Pnh ®ba ch@ truc tiOp.
LOnh kh«ng Ium 9nh héng tii c,c thanh ghi kh,c ho&Ec c,c cé

MOV <dest-bit>, <scr-bit>

khc.
C©u IOnh Sé |Se M- IOnh Hot ®éng
by | chu
te |ku
MOV C, bit 2 1 10100010 (C)<-(bit)
bbbbbbbb
MOV bit, C 2 2 10010010 (bit)<-(C)
bbbbbbbb

2.1.3. LOnh MOV d*ng Word:
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C6 ph.p c©u IOnh: MOV DPTR, #datal6

Choc n'ng: Gi, trb 16 bit é to,n hing thg 2 truc tiOp trong
c©u IOnh ®ic n'p vpo thanh ghi DPTR. H»ng sé 16 bit nuy ®ic
®/Et é byte 2 vu byte 3 cfia IOnh. Byte 2 Iy byte cao ®ic n'p cho
thanh ghi DPH, byte 3 Ip byte thEp ®ic n!p vuo thanh ghi DPL.
LOnh npy kh«ng qnh héng tii ¢, c cé.

C©u IOnh Se [Se M- IOnh Ho't
by | chu ®éng
te | ku

MOV 3 2 10010000 dddddddd | (C)<-

DPTR,#datal6 dddddddd (bit)

2.1.4. LOnh chuyOn byte m- I0nh:

C6 ph,p c©u IOnh: MOVC A, @A + <thanh ghi c— sé>

Choc n’'ng: N'p cho thanh ghi tYch lui byte m- IOnh t& bé
nhi ch—ng trxnh. §pa ch@ cia byte ®ic txm n'p trong bé nhi Iy
teeng néi dung cfia thanh ghi A 8 bit vii néi dung cha thanh ghi c—
sé 16 bit (c& thO Iy DPTR ho&c PC - thanh ghi ®O0m ch-ng
trxnh). Trong tréng hip sau, PC ®ic t'ng ®0 trd ®0n ®ba ch@
cAa IOnh tiOp theo ((PC)<-(PC+1)) tric khi ®ic c«ng vii néi dung
cfia thanh ghi A, cBn thanh ghi DPTR kh«ng bb thay ®&i. LOnh
kh«ng 9Inh héng tii c,c cé.

C©u IOnh Sé| Sé | M-IOnh Hot ®éng
by | chu
te | ku
MOVC 1 2 10010011 | (A)<-((A)+
A, @A+DPTR (DPTR))
MOVC A,@A+PC 1 2 10000011 | (A)<-((A)+(PC))

2.1.5. LOnh chuyOn d= liOu ra ngoui:
C6 ph.p c©u IOnh: MOVX <dest-byte>, <src-
byte>
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Choc n"ng: ChuyOn d+ liOu gi+a thanh ghi tYch lul vii bé
nhi ngopi. C,c I0Onh nuy ®ic chia lum 2 loti, mét loli cung cEp ®ba
ch@ 8 bit vu 1 loti cung cEp ®ba ch@ 16 bit.

NOu d=+ 1iOu ®ic chuyOn lu 8 bit, néi dung ciia RO ho&c R1
trong b "ng thanh ghi hiOn hunh sl cung cEp ®ba ch@ 8 bit ®a hip
vii d+ 1iOu tran PO. 8 bit ®ba ch@ nuy ®fi ®0O m- ho, cho c,c
caeng 1/0 mé réng ban ngopi chip ho&c cho 1 d-y RAM kYch thic t-
—ng ®&i nha. Vii c,c d'y RAM ca kYch thic lin h—n mét chét, mét
VUi ch©n cfia ceeng bEt ki npo ®a cé thO ®ic s6 déng ®O t'o ra
c.c bit ®pa ch@ cao. C,c ch©n nuy n2n ®ic ®iOu khiOn béi 1
IOnh xuEt ® £t tric IOnh MOVX.

NOu d+ 1iOu ®ic chuyOn Ip 16 bit, thx DPTR t'o ra ®ba ch@ 16 bit. P2 xuEt ra 8 bit
®Pa ch@ cao (néi dung ciia DPH), cBn PO xuEt ra 8 bit ®ba ch@® thEp ®a hip vii d+ 1iOu.Thanh
ghi chec n'ng ®Zc biOt P2 duy trx néi dung tric ®4 trong khi c,c bé ®Om xuFt cfia P2 ®ang
ph,t c,c néi dung ciia DPH. D'ng nuy nhanh h—n vp hiOu quq h—n khi truy xuEt nhiOu d-y d+
1iOu rEt lin (I'n ®0On 64 Kb) do ta kh«ng cCn th*m 10nh ®O thiOt IEp ¢ c caeng kh c.

COu IOnh Se |Se M- IOnh Ho't ®éng
by | chu
te | ku
MOVX A, @RI 1 2 11100011 (A)<-((Ri))
MOVX @Ri, A 1 2 11110011 ((Ri))<(A)
MOVX A, @DPTR |1 2 11100000 (A)<-((DPTR))
MOVX @DPTR, A |1 2 11110000 ((DPTR))<-(A)

2.1.6. LOnh chuyOn sé liOu vuo ng"n xOp:

C6 ph.p c©u IOnh: PUSH direct

Choc n’"ng: ChuyOn sé liOu ca trong c©u IOnh vpo ng'n
xOp. Tric tign, con trd ng'n xOp (SP) ®ic t'ng 12n 1, sau ®& sé
liOu si ®ic chuyOn vpo ®@nh cfia ng"n xOp mu ®ba ch@ ®@nh
nuy ®ic trd béi SP. Ng"n xOp n»m & RAM néi tré.

CoulOnh | Sé | Se M- IOnh Hot ®éng
byt | chu
e ku
PUSH direct| 2 2 11000000 (SP)<-(SP+1)
aaaaaaaa ((SP))<-
(direct)
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2.1.7. LOnh chuyOn sé liOu ra khai ng 'n xOp:
C6 ph.p c©u IOnh: POP direct
Choc n'ng: ChuyOn néi dung cfia ng'n xOp & RAM trong, c3
®ba ch@ ®ic SP tra tii ®On n—i cd ®ba ch@ truc tiOp trong cOu
IOnh. Sau ®3, con trd ng'n xOp (SP) ®ic gifm ®i 1. LOnh kh«ng
Inh héng tii c,c cé.

CoOulOnh | sé | Seé M- IOnh Ho't ®éng
byt | chu
e ku
POP direct 2 2 11010000 (direct)<-
aaaaaaaa ((SP))
(SP)<-(SP-1)

2.1.8.Ho,n chuyOn d= liOu:

C6 ph,p c©u IOnh: XCH A, <byte>

Choc n"ng: Ho,n chuyOn néi dung gi+a thanh ghi A vii
thanh ghi ho&c bé nhi ca ®ba ch@ chga trong to,n hing thg 2 cfa
c©u IOnh. To.n hlng thg 2 cd thO ®ic ®bnh ®ba ch@ kiOu thanh
ghi, thanh ghi truc tiOp hoZ&c thanh ghi gi n tiOp.

COu IOnh Se | Se M- IOnh Ho't ®éng
by | chu
te ku
XCH A, Rn 1 1 11001rrr (A)<-->(Rn)
XCH A, direct 2 1 11000101 (A) <--
aaaaaaaa >(direct)
XCH A, @Ri 1 1 1100011i (A) <-->((Ri))

2.1.9.Ho, n chuyOn 4 bit thEp:

C6 ph.p c©u IOnh: XCHD A,@Ri

Choc n”ng: Ho.n chuyOn 4 bit thEp néi dung trong thanh
ghi A vii « nhi cha RAM b2n trong, ca ®ba ch@ ®ic ®bnh gi,n
tiOp qua thanh ghi ®ic ch@ ra trong 10nh. LOnh npy kh«ng qnh
héng tii tr'ng th,i c,c cé vu nda cao cha c,c thanh ghi trong
IOnh.
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C©u IOnh Sé | Se M- Ho't ®éng
by | chu | I0nh
te | ku
XCHD A, @Ri 1 1 110101 | (A3-A0)<-->((Ri3-Ri0))
1i

2.2. Nham IOnh tYnh to_ n sé héc.
2.2.1. LOnh thuc hiOn phBp céng.

C6 ph.p cha c©u IOnh: ADD

A, <scr-byte>

Choc n'ng: Céng gi, trb 1 byte é ®ba ch@ ®ic ch@ ra é
c©u IOnh vii néi dung trong thanh ghi tYch lul, kOt quq ®ic lu
vuo thanh ghi tYch luii. NOu c3 nhi td bit sé 7 hoZ&c bit sé 3 thx
cé nhi ho/Ec cé nhi phé ®ic thiOt IEp, ngic I ¢, c cé n2u trén ®ic
x0,. Khi céng 2 sé nguy2n kh«ng dEu mu bb trun thx cé nhi cong
®fc thiOt IEp ®O cho ta biOt phbp to.n bb trun. Tréng hip thlc
hiOn IONh ADD mu cd nhi td bit s& 6 nhng kh«ng cd nhi td bit sé
7, ho/Ec ca nhi td bit s& 7 nhng kh«ng ca nhi td bit sé 6 thx cé
trun si ®ic thiOt IEp, ngic Iti thx OV bk xo0,. Khi céng 2 sé nguy2n
cd dEu mp teeng Ip 1 sé ©m thx OV ®ic thiOt IEp.

CoulOnh | Se | Se M- IOnh Ho't ®éng
byt | chu
e ku
ADD A, Rn 1 1 00101rrr (A)<- (A) + (Rn)
ADD Al 2 1 00100101 (A)<- (A +
direct aaaaaaaa (direct)
ADD A, @Ri 1 0010011 (A)<- (A +
((Ri))
ADD A, 1 00100100 (A)<- (A +
#data dddddddd #data
2.2.2. LOnh céng cé& nhi.
Cé6 ph_p cha c©u IOnh: ADDC A, <scr-byte>
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Choc n'ng: Céng ®ang théi néi dung cia 1 byte &€ ®ba ch@
®1c ch@ ra trong c©u I0nh vii néi dung chga trong thanh ghi tYch
lul v cé nhi. NOu c& nhi td bit sé 7 ho/Ec sé 3 thx cé nhi ho&c
cé nhi phd ®ic thiOt IEp b»ng 1, ngic I c,c cé n2u tran bb xo,. Khi
céng c,c sé nguy2n kh«ng dEu mp bb trun thx cé nhi cong ®ic
thiOt IEp. Tréng hip thuc hiOn IO0nh ADDC mu ca nhi td bit sé 6 nh-
ng kh«ng nhi td bit se 7, ho&c ca nhi td bit sa 7 nhng kh«ng nhi
td bit sé 6 thx cé trun sl ®1ic thiOt IEp, ngic It cé nuy bb xo,. Khi
céng c.c sé nguyan cad dEu mu taeng Ip 1 sé ©m thx OV ®ic thiOt
IEp.

C©u IOnh Seé Seé M- Hot ®éng
byte | chu IOnh
ku
ADDC A, Rn 1 1 00110rr | (A)<- (A) + (C) +
r (Rn)
ADDC A, 2 1 001101 | (A)<- (A) + (C) +
direct 01 (dlrect)
aaaaaaa
a
ADDC A, @RI 1 1 001101 | (A)<- (A) + (C) +
1i ((Ri))
ADDC A, 2 1 001101 | (A)<- (A) + (C) +
#data 00 #data
dddddd
dd
2.2.3. LOnh tré c§ min.
Cé6 ph_p cha c©u IOnh: SUBB A, <scr-

byte>

Choc n’'ng: Trd thanh ghi tYch luti cho to,n hing thg 2 vu cé
nhi, kOt qui ®ic lu vuo thanh ghi tYch luii. Cé nhi ®ic ®/Ft b»ng
1 nOu c& sé& min ®ic cCn ®On cho bit sé 7, ngic It thx cé nhi bp
x0 .. Cé& nhi phd ®ic thiOt IEp nOu c& nhi cho bit 3. Tréng hip thuc
hiOn IOnh SUBB mu c& sé min ®ic cCn ®0n cho bit 7(kh«ng phYi
cho bit 6), ho&c cho bit 6 (kh«ng phfi cho bit 7) thx cé trun si
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®ic thiOt IEp, ngic It thx OV bb xo,. Khi trd ¢ c sé nguy2n ca dEu
mu kOt que Ip 1 sé ©m thx OV ®ic thiOt IEp.

CoulOnh | Sé | Sé | M-I0nh Ho't ®éng
byt | chu
e ku
SUBB A, Rn 1 1 10011rrr | (A)<- (A) - (C) - (Rn)
SUBB A, 2 1 1001010 | (A)<- (A) - (©CO) -
direct 1 (direct)
aaaaaaaa
SUBB A, @RI 1 1 1001011i | (A)<- (A) - (C) - ((RD))
SUBB A, 2 1 1001010 | (A)<- (A) - (©CO) -
#data 0 #data
ddddddd
d
2.2.4.L0Onh t'ng 12n 1 ® =n vb.
Cé6 ph_p cha c©u IOnh: INC <byte>

Choc n"ng: T'ng gi, trb ciia byte trong c©u IOnh I2n 1 ® —=n
vb. NOu gi, trb ban ®Cu cfia byte Iu OFFh, thx sau khi thuc hiOn
IOnh INC néi dung cfia byte si Iy 00h. LOnh npy kh«ng lum 9nh h-

éng tii tr'ng th,i c,c cé.

CoulOnh | Sé | Sé | M-IOnh Ho't ®éng
byt | chu
e ku
INC A 1 1 0000010 | (A)<-(A) +1
0
INC Rn 1 1 00001rrr | (Rn)<-(Rn) + 1
INC direct 2 1 0000010 | (direct)<- (direct) +
1 1
aaaaaaaa
INC @RI 1 1 0000011i | ((Ri))<- ((Ri)) + 1

2.2.5. LOnh gifm 1 ® —=n vb.

Cé6 ph_p cha c©u IOnh:

DEC <byte>
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Choc n"ng: GiIm gi, trb ciia byte trong c©u I0nh xuéng 1
®-n vb. NOu gi, trb ban ®Cu cia byte Iy 00h, thx sau khi thuc
hiOn IOnh DEC néi dung ciia byte sl Iu OFFh. LOnh npy kh«ng lum
Inh héng tii trtng th,i c,c cé.

CoulOnh | Sé | Sé | M-I0nh Ho't ®éng
byt | chu
e ku
DEC A 1 1 0001010 | (A)<-(A) -1
0
DEC Rn 1 1 00011rrr | (Rn)<-(RN) -1
DEC direct 2 1 0001010 | (direct)<- (direct) -1
1
aaaaaaaa
DEC @RI 1 1 0001011 | ((Ri))<- ((Ri)) -1

2.2.6. LOnh t"ng con tré d= liOu.

C6 ph_p cha c©u IOnh: INC DPTR

Choc n"ng: T'ng con tréd d+ liOu 12n 1 ®-n vb. Khi byte
thEp cfia con trd d+ 1iOu bb trun, thx byte cao cia con trd d+
liOu t"'ng 12n 1 ® =n vb. LONnh nuy kh«ng nh héng tii tr'tng th i c ¢
cé.

Coulbnh | Se | Se | M-10nh Ho't ®éng
byt | chu
e ku
INC DPTR 1 2 1010001 | (DPTR)<- (DPTR) + 1
1

2.2.7. LOnh thuc hiOn phBp nh©n.

C6 ph_p cha c©u IOnh: MULAB

Choc n"ng: Nh©n c,c sé nguy2n kh«ng dEu 8 bit trong
thanh ghi tYch Iuli vii thanh ghi B. Byte thEp cfia kOt qu9 16 bit
®1c lu trong thanh ghi tYch lul, cBn byte cao ®ic Iu trong thanh
ghi B. NOu kOt qu{ lin h—n OFFh thx cé trun ®ic thiOt IEp, cé nhi
lu«n bb xo0,.
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Cou Se | Se chu M- Ho't ®éng
IOnh | byte ku IOnh
MUL AB 1 4 101001 (B)<- byte cao cia
00 (A)x(B)
(A)<- byte thEp cfia
(A)x(B)

2.2.8. LOnh thuc hiOn phPp chia.

Cé6 ph_p cia c©u IOnh: DIV AB

Choc n"ng: Chia sé nguy2n kh«ng dEu 8 bit trong thanh ghi
tYch lull cho sé nguy@n kh«ng dEu 8 bit trong thanh ghi B. Th—ng
sé ®fc lu trong thanh ghi tYch luli, cBn sé d ®ic lu trong thanh ghi
B. Cé trun v cé nhi bb xo,.

COu Se | Se chu M- Ho't ®éng
IOnh | byte ku IOnh
DIV AB 1 4 100001 | (A)<- th—ng cha (A)/(B)
00 (B)<- se d ciha (A)/(B)

2.2.9. HiOu ch@nh sé thEp ph©n.

C6 ph.p cha c©u IOnh: DA A

Choc n"ng: HiOu ch@nh thEp ph©n néi dung 8 bit trong
thanh ghi A sau khi thuc hiOn phDp cénag.

NOu 4 bit thEp trong thanh ghi A c& gi, trb lin h—=n 9 ho/c
cé nhi ph6é ®ic thiOt IEp thx ph¥i céng tham 6 vpo thanh ghi A
®0 cho ch+ sé thEp ph©n ®ic chYnh x,c. PhDp céng nuy sl ® £t
cé nhi nOu sé nhi td 4 bit thEp chuyOn ®On tEt ¢ 4 bit cao, ngic
I'i phDBp to,n kh«ng xo, cé nhi.

NOu 4 bit cao trong thanh ghi A c& gi, trb lin h—n 9 ho/Ec cé
nhi (CF) ®ic thiOt IEp, thx cong ph¥i céng tham 6 vuo thanh ghi
A.

COu
IOnh

Se
byte

Se chu
ku

IOnh

45



DA A 1 1 110101
00

Ho't ®éng:
- NOu [[(A3-A0)>9]ho/Ec[(AC)=1]] thx (A3-A0)<-( A3-A0) + 6
- NOu [[(A7-A4)>9]ho/Ec[(C)=1]] thx (A7-Ad)<-( A7-A4) + 6

2.3. Nham IOnh tYnh to_ n logic.

2.3.1. LOnh AND cho c,c biOn 1 byte.

C6 ph.p c©u IOnh: ANL <dest-byte>, <src-
byte>

Choc n'ng: Thuc hiOn phPp to,n logic AND theo mac bit
gi+a c,c biOn dui 1 byte ®- cho, kOt qui ®ic lu vpo to.n hing
®Ych. To,n hing ngudn cho phbp 6 chO ®é ®ba ch@ ho,. Khi
to,n h'ng ®Ych lp thanh ghi tYch luli thx to,n h'ng ngudn c& thO
lu thanh ghi, truc tiOp, thanh ghi-gi n tiOp ho/&c tec théi. Khi to,n
hing ®Ych Iy ®pba ch@ truc tiOp thx to.n hing nguan ca thO Iy
thanh ghi tYch lut ho&c d=+ [iOu tgc théi. LOnh nuy kh«ng lum
Inh héng tii trtng th,i c, c cé.

CoulOnh |Sé | Seé M- I0nh Ho't ®éng
by | chu
te ku
ANL A, Rn 1 1 01011rrr (A)<-(A) AND
(Rn)
ANL A, direct 2 1 01010101 (A)<-(A) AND
aaaaaaaa (dir.)
ANL A, @Ri 1 1 0101011i (A)<- (A) AND
((Ri))
ANL A, #data 2 1 01010100 (A)<- (A) AND
dddddddd #data
ANL direct, A 2 1 01010010 (dir.)<-(dir.)AND
aaaaaaaa (A)
ANL direct,| 3 2 01010011 (dir.)<(dir.)AND#
#data aaaaaaaa data
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] [dddddddd |

2.3.2. LOnh AND cho c,c biOn 1 bit

C6 ph.p c©u IOnh: ANL C, <src-bit>

Choc n"ng: Thuc hiOn phbp tYnh logic AND cho c,c biOn
mac bit. NOu gi, trb logic cfia to,n hing ngudn b»ng 0, thx cé nhi
bb xo0,. DEu “/” ®@ng tric 1 to,n h'ng cho biOt bit ngudn ®ic IEy
bi tric khi thuc hiOn AND vii c& nhi nhng gi, trP cha bit nguan
kh«ng bb thay ®aei béi thao t c IEy bi. LOnh npy kh«ng lum
fInh héng tii tring th i c,c cé kh,c. To,n hlng nguan ch@ ®ic so
déng kiOu ®bPnh ®ba ch@ truc tiOp.

CoulOnh | Sé | Se M- IOnh Hot ®éng
byt | chu
e ku
ANL C, bit 2 2 10000010 (C)<-(C) AND (bit)
bbbbbbbbb
ANL C, /bit 2 2 10110000 (C)<-(C) AND NOT
bbbbbbbbb (bit)

2.3.3. LOnh OR cho c,c biOn 1 byte

C6 ph.p c©u IOnh: ORL <dest-byte>, <src-
byte>

Choc n"ng: Thuc hiOn phDp to n logic OR theo mgc bit gi+a
c,c biOn dui 1 byte ®:- cho, kOt qu¥ ®ic lu vuo to,n hlng ®Ych.
To.n htng ngudn cho phbp 6 chO ®é ®ba ch@ ho .. Khi to.n hing
®Ych Iy thanh ghi tYch lull thx to,n h'ng ngudn cd thO Iy thanh
ghi, truc tiOp, thanh ghi-gi n tiOp ho/Ec tec théi. Khi to,n hlng
®Ych Ip ®pPa ch@ truc tiOp thx to.n hlng ngudn ca thO Iy thanh
ghi tYch lul ho&c d=+ [iOu tgc théi. LOnh npy kh«ng Ium qnh héng
tii tr'ng th i c,c cé.
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Coulbnh [Se | Se M- IOnh Hot ®éng
by | chu
te ku
ORL A, Rn 1 1 01001rrr (A)<-(A) OR (Rn)
ORL A, direct 2 1 01000101 (A)<-(A) OR (dir.)
aaaaaaaa
ORL A, @Ri 1 1 0100011 (A)<- (A) OR
((Ri))
ORL A, #data 2 1 01000100 (A)<- (A) OR
dddddddd #data
ORL direct, A 2 1 01000010 (dir.)<-(dir.) OR
aaaaaaaa (A)
ORL direct, | 3 2 01000011 (dir.)<(dir.) OR
#data aaaaaaaa #data
dddddddd

2.3.4. LOnh OR cho c,c biOn 1 bit
C6 ph.p c©u IOnh:
Choc n 'ng: Thuc hiOn phbp tYnh logic OR cho ¢, c biOn mgc

bit. NOu gi, trb logic cfia to n h'ng ngudn b»ng 1, thx cé nhi ®ic

thiOt IEp. DEu “/” ®@ng tric 1 to,n hing cho biOt bit nguén ®ic

IEy bi tric khi thuic hiOn OR vii c& nhi nhng gi, trP cha bit nguan

kh«ng bbp thay ®aei béi thao t c IEy bi. LOnh nuy kh«ng lum

9nh héng tii tring th,i c,c cé kh,c.

ORL

C, <src-bit>

CoulOnh | Sé | Se M- IOnh Hot ®éng
byt | chu
e ku
ORL C, bit 2 2 01110010 (C)<-(C) OR (bit)
bbbbbbbbb
ORL C, /bit| 2 2 10100000 (C)<-(C) OR NOT
bbbbbbbbb (bit)
2.3.5. LOnh X-OR cho c,c biOn 1 byte
C6 ph.p c©u IOnh: XRL <dest-byte>, <src-

byte>

Choc n"ng: Thuc hiOn phbp to,n logic X-OR theo mgc bit
gi+a c,c biOn dui 1 byte ®- cho, kOt quf ®ic lu vpo to.n hing
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®Ych. To,n hing nguédn cho phbp 6 chO ®é ®ba ch@ ho,. Khi
to,n hing ®Ych Iy thanh ghi tYch lut thx to n h'ng nguan ca thO
lu thanh ghi, truc tiOp, thanh ghi-gi n tiOp ho/c tec théi. Khi to n
hing ®Ych Ip ®ba ch@ truc tiOp thx to.n hing nguadn ca thO Iy
thanh ghi tYch lui ho&Ec d+ [iOu tec théi. LOnh nuy kh«ng Ium
Inh héng tii trtng th,i c,c cé.

CoulOnh |Sé | Seé M- IOnh Ho't ®éng
by | chu
te ku
XRL A, Rn 1 1 01101rrr (A)<-(A) XOR (RNn)
XRL A, direct 2 1 01100101 (A)<-(A) XOR (dir.)
aaaaaaaa
XRL A, @Ri 1 1 0110011i (A)<- (A) XOR ((Ri))
XRL A, #data 2 1 01100100 (A)<- (A) XOR
dddddddd #data
XRL direct, A 2 1 01100010 (dir.)<-(dir.)XOR (A)
aaaaaaaa
XRL direct,| 3 2 01100011 (dir.)<(dir.) XOR
#data aaaaaaaa #data
dddddddd

2.3.6. LOnh dbch tr,i thanh ghi A

C6 ph.p c©u IOnh: RL A

Choc n’ng: 8 bit trong thanh ghi A ®ic dbch tr,i 1 bit. Bit 7
®fc quay ®On vb trY cfia bit 0. C,c cé kh«ng bpP qInh héng.

CoulOnh |Sé | Se M- Ho't ®éng
by | chu | I0nh
te | ku
RL A 1 1 001000 | (An+1) <- (An), viin = 0...
11 §)
(AO0) <- (A7)

2.3.7. LOnh dbch tr,i thanh ghi A cing vii cé nhi
Cé6 ph.p c©u IOnh: RLC A
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Choc n"ng: 8 bit trong thanh ghi A vu cé nhi cing ®ic dbch
tr i 1 bit. Bit 7 ®1c chuyOn ®On cé nhi vy tring th i ban ®Cu cia
cé nhi ®ic ®a vO bit 0. C c cé kh c kh«ng bb nh héng.

CoulOnh |Seée | Se M- Hot ®éng
by | chu IOnh
te ku
RLC A 1 1 001100 |(An+1) <- (An), viin =0...
11 6

(A0) <- (C)
(C) <- (A7)

2.3.8. LOnh dbch ph¥i thanh ghi A.
C6 ph.p c©u IOnh:
Choc n"ng: 8 bit trong thanh ghi A ®ic dbch sang ph1i 1 bit.

Bit 0 ®ic quay ®On vb trY cfia bit 7. C_c cé kh«ng bP nh héng.

RR

A

CoulOnh |Sé | Se M- Ho't ®éng
by | chu | I0nh
te | ku
RR A 1 1 000000 | (An) <- (An+1), viin=0...
11 §)

(A7) <- (A0)

2.3.9. LOnh dbch ph¥i thanh ghi A cing vii cé nhi
C6 ph.p c©u IOnh:
Choc n"ng: 8 bit trong thanh ghi A vu cé nhi cing ®ic dbch

phqi 1 bit. Bit 0 ®ic chuyOn ®0n cé nhi vu tring th,i ban ®Cu

cfia cé nhi ®ic ®a vO bit 7. C_c cé kh,c kh«ng bb qInh héng.

RRC A

CoulOnh |Sé | Se M- Hot ®éng
by | chu | I0nh
te | ku
RRC A 1 1 000100 | (An) <- (An+1), viin = 0...
11 §)

(A7) <- (C)
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L | [(C) <- (AD)

2.3.10. LOnh tr,o ®ai néi dung hai nda byte crfia A

C6 ph.p c©u IOnh: SWAP A

Choc n"ng: Tr o ®ai néi dung 2 nda thEp vu cao (mci nda 4
bit) cfia thanh ghi A (c.c bittd 0 ®0On 3 v c.c bit td 4 ®0n 7).
Thao t_c npy cBn ®ic hiOu Iu quay thanh ghi A 4 bit. C,c cé kh«ng
bb nh héng.

Coulbnh [Se | Se M- Ho't ®éng
by | chu | I0nh
te | ku
SWAP A 1 1 110001 (A3-A0) <- (A7-A4)
00

2.4. Nham IOnh rl nh. nh ch-ng trxnh.
2.4.1. LOnh gdi tuyOt ®éi.

C6 ph.p c©u IOnh: ACALL addrll

Choc n'ng: Gai kh«ng ®iOu kiOn mét ch—ng trxnh con
®Ft tli ®ba ch@ ®ic ch@ ra trong c©u IOnh. LOnh nuy t'ng bé
®0Om ch—ng trxnh tham 2 ®-n vb ®0 PC chga ®bPa ch@ cia
IOnh kO 10nh ACALL, sau ®3a cEt néi dung 16 bit cia PC vuo ng'n
xOp (byte thEp cEt tric) vu t'ng con trd ng"n xOp 12n 2 ® =n vb.
§ba ch@ ®Ych sl ®U—c hxnh thunh b»ng c,ch ghbp 5 bit cao cia
thanh ghi PC (sau khi ®ic t'ng), 3 bit cao cfia byte m- [Onh vy
byte thg 2 cfia IOnh. Do ®3a ch—ng trxnh con ®ic gai ph¥i n»m
trong ®o!n 2 Kbyte cfia bé nhi ch—ng trxnh chY it ph¥i chga IOnh
®Cu ti2n cia ch—ng trxnh con nuy. LOnh kh«ng Ium 9nh héng tii
c,c cé.

COulOnh |Sé | Sé | M-I0nh Ho't ®éng
by | chu
te | ku
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ACALL 2 2 aaal000 | (PC) <- (PC) + 2
addrll 1 (SP) <-(SP) + 1
aaaaaaaa | ((SP)) <- (PC7-PCO0)
(SP) <-(SP) + 1
((SP)) <- (PC15-PC8)
(PC10-PCO) <- (page
address)

2.4.2. LOnh gé&i dui.

C6 ph_p c©u IOnh: LCALL addrlé

Choc n"ng: Gai mét ch—ng trxnh con ® £t t'i ®pa chd ®ic
ch@ ra trong c©u IOnh. LOnh npy t'ng bé ®0Om ch-ng trxnh
tham 3 ®-n vb ®0O PC chga ®bPa ch@ cfia IOnh kO 10nh LCALL,
sau ®3 cEt néi dung 16 bit cia PC vuo ng”n xOp (byte thEp cEt tr-
fic) vu t'ng con trd ng"n xOp 12n 2 ®-n vb. TiOp theo na sl
chuyOn byte thg 2 vu byte thg 3 trong c©u IOnh LCALL vpo byte
cao vy byte thEp cfia PC. ViOc thuc thi ch—ng trxnh tiOp toéc vii
IOnh & ®ba ch@ nuy. Nh vEy ch—ng trxnh con ca thO b3t ®Cu
b»ng bEt ¢ n—i npo trong kh«ng gian bé nhi ch—ng trxnh 64
Kbyte. LOnh kh«ng lum 9nh héng tii ¢, c cé.

Coulbnh [Se | Se M- IOnh Ho't ®éng
by | chu
te ku
LCALL addrl6e| 3 2 00010010 (PC) <- (PC) + 3
aaaaaaaa (SP) <-(SP) + 1
aaaaaaaa ((SP)) <- (PC7-
PCO)

(SP) <-(SP) + 1
((SP)) <- (PC15-
PC8)

(PC) <- addrl15-
addr0

2.4.3. LOnh quay tré | t6 ch—ng trxnh con.

52




Cé6 ph.p c©u IOnh: RET

Choc n"ng: Tré vO td ch—ng trxnh con. LOnh npy ®fc thlc
hiOn sau khi thuc hiOn xong 10nh ACALL ho/&c LCALL. RET IEy I3
byte cao vu byte thEp cfia PC t& ng'n xOp, gifm SP ®| 2 ® —n vb.
Ch—ng trxnh tiOp tdc ®ic thuc hiOn vii IOnh c& ®Pa ch@ é trong
PC. C,c cé kh«ng bpP 9Inh héng.

CoulObnh [Se ]| Se M- IOnh Ho't ®éng
by | chu
te | ku
RET 1 2 00100010 (PC15-PC8) <-
((SP))
(SP) <-(SP) -1
(PC7-PCO) <-
((SP))
(SP) <-(SP) -1

2.4.4. LOnh quay tré |1 t6 ng¥at.

C6 ph.p c©u IOnh: RETI

Choc n"ng: Tré vO td ch—ng trxnh con. RETI IEy I byte cao
v byte thEp cfia PC t8 ng'n xOp, phdc hai logic ng¥t ®0 ca thO
nhEn c,c ng¥%t kh,c cd cing mgc u tign ng¥at vii ng¥t ®ic x6 ly,
sau ®a gifm SP ®i 2 ®—-n vb. Ch—ng trxnh tiOp téc ®ic thuc
hiOn vii 10Onh tric khi x6 ly ng¥%t vii ®pa ch@ é trong PC. C,c cé
kh«ng bb 9nh héng.

CoulOnh |Sé | Se M- IOnh Ho't ®éng
by | chu
te | ku

RETI 1 2 00110010 (PC15-PC8) <-

((SP))

(SP) <-(SP) -1
(PC7-PCO) <-
((SP))

(SP) <-(SP) -1

2.4.5. LOnh nh1y gi,n tiOp.
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C6 ph.p c©u IOnh: JMP <vij tri dich>

Choc n"ng:
° Trong dé: <Vi tri dich> c6 thé 1a nhan cta mot Iénh
. Tac dung: Khi gép Iénh nay chuong trinh chuyén diéu khién (nhay dén) dén thwc hién 1énh sau

<Nhan dich> ma khéng phu thudc vao bat ky diéu kién nao.

Khi dé&n I&nh nay con tré dir liéu cda vi diéu khién sé& dén dia chi
trong cau lénh va thyc hién n6

Céng gi, trb kh«ng dEu 8 bit cfia thanh ghi A vii con trd d+
liOu 16 bit vu nlp kOt quy vpo bé ®Om ch—-ng trxnh, kOt qu
nuy chYnh lp ®pbPa ch@ ®0 nlp I0nh kO tiOp. ViOc céng 16 bit ®ic
thuc hiOn: Sé nhi td 8 bit thEp ®ic truyOn ®On tEt cY ¢, c bit cao.
Cq 2, thanh ghi A vu DPTR ®Ou kh«ng bb thay ®&i. LOnh npy
kh«ng 9Inh héng tii tr*ng th,i c,c cé.

CoulOnh |Seé | Seé M- IOnh Ho't ®éng
by | chu
te | ku
JMP 1 2 01110011 (PC)<-(A)+
@A+DPTR (DPTR)

2.4.6. LOnh nhfy nOu 1 bit ®jc thiOt IEp.

C6 ph.p c©u IOnh: JB bit, <vj tri dich>

Chec n"ng: NOu bit ®- cho c& gi, trb b»ng 1 thx na nhiy tii
®ba ch@ ®- x,c ®bnh trong c©u IOnh, ngic I%i n& sl tiOp toc thuc
hiOn 10nh tiOp theo.

§ba ch@ ®Ych ®ic tYnh b»ng c,ch céng tham ®é 10ch c&
dEu (t—-ng ®&i) trong byte thg 3 cfia IOnh vii néi dung trong PC
(sau khi ®ic t'ng ®0n ®ba ch@ cfia byte ®Cu tign cfia IOnh kO
tiOp). Bit ®ic kiOm tra kh«ng bb thay ®aei, IOnh kh«ng qInh héng
tii c,c cé.

CoulOnh |Seé | Seé M- I0nh Ho't ®éng
by | chu
te | ku
JB bit, rel 3 2 00100000 (PC)<-(PC)+3
bbbbbbbbb NOu (bit)=1 thx:
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| | | eeeeeeee | (PC)<-(PC) + rel |

2.4.7. LOnh nhYy nOu 1 bit kh«ng ®ic thiOt IEp.

C6 ph_p c©u IOnh: JNB bit, rel

Choc n"ng: NOu bit ®- cho c& gi, trb b»ng 0 thx na nhiy tii
®ba ch@ ®- x,c ®bnh trong c©u IOnh, ngic I*i n& sl tiOp toc thuc
hiOn 10nh tiOp theo. §pa ch@ ®Ych ®ic tYnh b»ng c,ch céng tham
®é 10ch ca dEu (t—ng ®&i) trong byte thg 3 ciia IOnh vii néi dung
trong PC (sau khi ®ic t'ng ®On ®ba ch@ cfia byte ®Cu ti2n cfia
IOnh kO tiOp). Bit ®ic kiOm tra kh«ng bb thay ®aei, IOnh kh«ng
Inh héng tii c,c cé.

CoulOnh |Seé | Se M- IOnh Ho't ®éng
by | chu
te ku
JNB bit, rel 3 2 00110000 (PC)<-(PC)+3
bbbbbbbbb NOu (bit)=0 thx:
eeeeeeee (PC)<-(PC) + rel

2.4.8. LOnh nhYy nOu 1 bit ®ic thiOt IEp vu xo, bit ®4.

C6 ph_p c©u IOnh: JBC bit, rel

Choc n"ng: NOu bit ®- cho c& gi, trb b»ng 1 thx na nhqy tii
®ba ch@ ®- x,c ®bnh trong c©u IOnh vu xo, bit nuy, ngic I1i n
si tiOp tdc thuc hiOn IOnh tiOp theo. §ba ch@ ®Ych ®fc tYnh b»ng
c.ch céng tham ®é 10ch ca dEu (t—ng ®&i) trong byte thg 3 cia
IOnh vii néi dung trong PC (sau khi ®ic t'ng ®0On ®ba ch@ cfia
byte ®Cu ti2n cfia I0nh kO tiOp). LOnh kh«ng 9nh héng tii c c cé.

CoulOnh |Sé | Seé M- IOnh Ho't ®éng
by | chu
te | ku
JBC Dbit, rel 3 2 00010000 (PC)<-(PC)+3
bbbbbbbbb NOu (bit)=1 thx:
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eeeeeeee (bit)<-0

(PC)<- (PC) +
rel

2.4.9. LOnh nhqy nOu cé nhi ®ic thiOt IEp.

C6 ph_.p c©u IOnh: JC rel

Choc n"ng: NOu cé CF ca gi, trb b»ng 1 thx na nhiy tii ®pPa
ch@ ®: x,c ®bnh trong c©u I0nh, ngic I*i n& si tiOp tdc thuc hiOn
|IOnh tiOp theo. §ba ch@ ®Ych ®ic tYnh b»ng ¢ ch céng tham ®é
|IOch c& dEu (t—ng ®&i) trong byte thg 2 cia IOnh vii néi dung
trong PC (sau khi ®ic t'ng béi 2). LOnh kh«ng fnh héng tii ¢, c cé.

CoulOnh [Se | Se M- IOnh Ho't ®éng
by | chu
te ku
JC rel 2 2 01000000 (PC)<-(PC)+2
eeeeeeee NOu (C)=1 thx:
(PC)<- (PC) +
rel

2.4.10. LOnh nhfy nOu cé nhi kh«ng ®ic thiOt IEp.

C6 ph.p c©u IOnh: JNC rel

Choc n"ng: NOu cé CF ca gi, trb b»ng 0 thx nd nhiy tii ®bpa
ch@ ®: x,c ®bnh trong c©u I0nh, ngic I1i n& si tiOp tdc thuc hiOn
|IOnh tiOp theo. §ba ch@ ®Ych ®ic tYnh b»ng ¢ ch céng tham ®é
|IOch cd dEu (t—ng ®&i) trong byte thg 2 ciia IOnh vii néi dung
trong PC (sau khi ®ic t"ng béi 2). LOnh kh«ng qnh héng tii c c cé.

CoulOnh |Sé | Seé M- IOnh Ho't ®éng
by | chu
te ku
JNC rel 2 2 01010000 (PC)<-(PC)+2
eeeeeeee NOu (C)=0 thx:
(PC)<- (PC) +
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| | | rel

2.4.11. LOnh nhYy nOu thanh ghi A b»ng 0.

C6 ph_p c©u IOnh: JZ  rel

Choc n"ng: NOu tEt c c c bit cfia thanh ghi A c& gi, trp
b»ng 0 thx nd nhiy tii ®ba ch@ ®: x,c ®bnh trong c©u IOnh, ng-
ic 1ti n& sl tiOp toéc thuc hiOn 10nh tiOp theo. §ba ch@ ®Ych ®ic
tYnh b»ng c.ch céng tham ®é I0ch c3 dEu (t—ng ®&i) trong byte
thg 2 cfia 10nh vii néi dung trong PC (sau khi ®ic t'ng béi 2).
LOnh kh«ng 9nh héng tii c,c cé. Néi dung thanh ghi A kh«ng bp
thay ®aei.

CoulOnh [Se | Se M- IOnh Ho't ®éng
by | chu
te ku
JZ rel 2 2 01100000 (PC)<-(PC)+2
eeeeeeee NOu (A)=0 thx:
(PC)<- (PC) +
rel

2.4.12. LOnh nhfy nOu thanh ghi A kh, c 0.

C6 ph.p c©u IOnh: JNZ rel

Choc n"ng: NOu ca 1 ho&c nhiOu bit cfia thanh ghi A ca gi,
trb b»ng 1 thx nd nhYy tii ®pPa ch@ ®:- x,c ®bnh trong c©u |Onh,
ngic I1i nd sl tiOp tdc thuc hiOn 1Onh tiOp theo. §ba ch@ ®Ych ®ic
tYnh b»ng c.ch céng tham ®é 10ch c3 dEu (t—ng ®&i) trong byte
thg 2 cfia IOnh vii néi dung trong PC (sau khi ®ic t'ng béi 2).
LOnh kh«ng 9nh héng tii c,c cé. Néi dung thanh ghi A kh«ng bp
thay ®aei.

CoulOnh |Sé | Se M- IOnh Ho't ®éng
by | chu
te ku
JNZ rel 2 2 01110000 (PC)<-(PC)+2
eeeeeeee NOu (A) < > 0
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thx:
(PC)<- (PC) +
rel

2.4.13. LOnh nhYy khi so s,nh 2 to,n hlng.

C6 ph_.p c©u IOnh:

<src-byte>, rel

CJNE

<dest-byte>,

Choc n"ng: So s_nh gi, trb cfia 2 to,n htng ®Cu ti2n, nOu 2
to.n hing kh«ng b»ng nhau thx ch—ng trxnh ®ic ri nh nh. §ba
ch@ ®Ych ri nh_ nh ®ic tYnh b»ng c,ch céng ®é 10ch t—ng ®&i
(cd dEu) trong byte sau cing cfia IOnh vii néi dung cfia PC (sau khi
néi dung cfia PC ®ic t'ng ®0n ®ba ch@ b3t ®Cu cfia IOnh kO
tiOp CJNZ). Cé nhi (CF) sI ®ic thiOt IEp nOu nh gi, trb nguy2n
kh«ng dEu cfia to,n htng ®Ych nhd h—n gi, trP nguy2n kh«ng dEu
cfia to,n hing ngudn, ngic I} thx cé nuy bb xo,. LOnh npy kh«ng
lum thay ®eei gi, trb cfla c,c to,n hlng

COu IOnh

Se

by
te

Se
chu
ku

M.
IOnh

Ho't ®éng

CJNE A, direct, rel

3

2

101101
01
aaaaaa
aa
eeeeee
ee

(PC)<-(PC)+3
NOu (A) < > (dir.) thx:
(PC)<- (PC) + offset
NOu (A) < (dir.) thx:
(C) <- 1, ngic I%i:
(C) <-0

CJNE A, #data, rel

101101
00
dddddd
dd
eeeeee
ee

(PC)<-(PC)+3

NOu (A) < > #data

thx:

(PC)<- (PC) + offset

NOu (A) < #data

thx:
(C) <- 1, ngic I%i:
(C)<-0

CJNE
rel

Rn, #data,

10111r
rr

(PC)<-(PC)+3

NOu (Rn)< >#data
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dddddd

thx:

dd (PC)<- (PC) + offset
eeeeee NOu (Rn) < #data
ee thx:
(C) <- 1, ngic I%i:
(C) <-0
CO©u IOnh Se | Se M- Ho't ®éng
by | chu | IOnh
te | ku
CJNE @RI, #data,| 3 2 101101 | (PC)<-(PC)+3
rel 1i NOu ((Ri))< >#data
dddddd | thx:
dd (PC)<- (PC) + offset
eeeeee NOu ((Ri)) < #data
ee thx:
(C) <- 1, ngic I%i:
(C) <-0
2.4.14. LOnh gifTm vu nhy.
C6 ph.p c©u IOnh: DJNZ <byte>, <rel-

address>

Choc n"ng: Giim « nhi ®i 1 vu nhiy tii ®ba ch@ cho béi
to.n hng thg 2 nOu nh kOt qu9 kh_,c 0. NOu kOt qu{ ban ®Cu Ip
00h thx n& chuyOn qua OFFh. §Pa ch@ ®Ych ®ic tYnh b»ng c ch
céng tham ®é 10ch cd dEu trong byte IOnh cuéi cing vii néi dung
cia PC (sau khi t"'ng PC tii byte ®Cu ti2n cfia IOnh tiOp theo).
Ng'n nhi ®ic gim gi, trb ca thO Iy 1 thanh ghi ho&c 1 byte ®ba
ch@ truc tiOp. LOnh nuy kh«ng Ynh héng tii trtng th i c.c cé.

CO©u IOnh Se | Se M- Ho't ®éng
by | chu | IOnh
te | ku
DJNZ Rn, rel 2 2 11011r | (PC)<-(PC)+2

rr

(Rn)<-(Rn) -1
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eeeeee | NOu (Rn) < > 0 thx:

ee (PC) <- (PC) + rel
DJNZ Direct, rel 3 2 110101 | (PC)<-(PC)+2

01 (dir.)<- (dir.) - 1

aaaaaa NOu (dir.) < > 0 thx:

aa (PC) <- (PC) + rel

eeeeee

ee

2.4.15. LOnh t*m ngéng ho't ®éng.
Cé6 ph.p c©u IOnh:

NOP

Choc n"ng: T*m ngdng ho't ®éng khi ca IOnh nuy vu ch—-ng
trxnh sl tiOp téc ®ic thuc hiOn & 10nh tiOp theo. LOnh nuy kh«ng
Inh héng tii trtng th,i c,c thanh ghi vu c,c cé.

C©u IOnh Se | Se M- Ho't ®éng
by | chu | IOnh
te | ku
NOP 1 1 000000 (PC)<-(PC)+2
00

2.5. Nham IOnh ®iOu khiOn biOn logic.
2.5.1. LOnh xo, bit

C6 ph.p c©u IOnh:

CLR bit

Choc n"ng: Xo, bit ®ic ch@ ra trong c©u 10nh vO 0. LOnh
nuy cd thO thao t c tran cé nhi, ho/&c tran 1 bit bEt ki ®ic ®bnh
®Pa ch@ truc tiOp. LOnh kh«ng Ium 9nh héng tii tring th i c.c cé.

CoulOnh |Sé | Se M- IOnh Hot ®éng
by | chu
te | ku
CLR C 1 11000011 (C) <-0
CLR bit 2 11000010 (bit) <- 0
bbbbbbbb

2.5.2. LOnh xo, thanh ghi tYch luli
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C6 ph.p c©u IOnh: CLR A
Choc n"'ng: Xo, tt ¢Y ¢ c bit cfia thanh ghi tYch luii vO 0. C,c cé kh«ng bb qnh h-

éng.
CoulOnh |Sé | Seé M- IOnh Ho't ®éng
by | chu
te | ku
CLR A 1 1 11100100 (A) <-0

2.5.3. LOnh thiOt IEp bit

C6 ph_.p c©u IOnh: SETB bit

Choc n"ng: ThiOt IEp bit ®ic ch@ ra trong c©u IOnh 12n mgc
logic 1. LOnh npy cad thO thao t c tran cé nhi, ho/&c tran 1 bit bEt

ki ®ic ®pbnh ®ba ch@ truc tiOp. LOnh kh«ng lum qnh héng tii
tr'ng th,i c,c cé.

CoulOnh [Se | Se M- IOnh Ho't ®éng
by | chu
te | ku
SETB C 1 1 11010011 (C) <-1
SETB bit 2 1 11010010 (bit) <-1
bbbbbbbb

2.5.4. LOnh IEy bi cfia bit

Cé6 ph.p c©u IOnh: CPL <bit>

Choc n"ng: LEy bi bit ®ic ch@ ra trong cOu IOnh. Mét bit c3
gi, trb 1 ®ic ®aei thunh 0 vu ngic I%. LOnh nuy ¢ thO thao t,c
tran cé nhi, ho/&c trén 1 bit bEt ki ®ic ®bnh ®ba ch@ truc tiOp.
LOnh kh«ng lum fInh héng tii tritng th I ¢ c cé.

CoulOnh [Se | Se M- IOnh Ho't ®éng
by | chu
te ku
CPL C 1 1 10110011 (C) <- NOT (C)
CPL bit 2 1 10110010 (bit) <- NOT (bit)
bbbbbbbb

2.5.5. LOnh IEy bi cfia thanh ghi tYch ludi

61l




C6 ph.p c©u IOnh: CPL A
Choc n'ng: LEy bi tEt cY c_ c bit cAa thanh ghi A. LOnh
kh«ng Ium 9nh héng tii tr'ng th,i c, c cé.

CoulOnh |Seée | Se M- IOnh Ho't ®éng
by | chu
te ku
CPL A 1 1 11110100 (A) <- NOT (A)

CHUONG 3: Ung dung lap trinh v6i ho IC AT89

I. Kién thic cin thiét

Vi ®iOu khiOn ch@ x6 ly ch—ng trxnh dii d*ng file Hex. Vx vEy cCn
phqi c& phCn mOm bi2n dbch ch—ng trxnh sang m- Hex. HiOn nay, c&
rEt nhiOu phCn mOm ca thO IEp trxnh vu m« phang: keil C, prog
studio, reads 51, ride...Vii u ®Om s6 dong dO dung, m« phang truc
quan n2n phCn mOm ride ®ic lUa chan giii thiOu trong gi o trxnh npy.

§0 khéi ®éng ch—-ng trxnh
- Start > Programs > Raisonance Kit 6.1 > Ride IDE

ai

- Double click tr2an Desktop
Coa sa ch—ng trxnh sau khi khéi ®éng:
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Thanh cdng
cu chuan

Make | Debug  Grep ISwlpl |

| : e TN [HOM [ CAFS
= ra Y

§0 IEp trxnh viu m« phéang tr2n phCn n R —

- Bic 1: T'o Project EEEE ,
[ e ]
+ Project > New

Mét hép tholi yau cCu b'n ch@ ®éng dEn, ® &t tan cho Project

2@ New Project New Project
Look in: | ) EXAMPLES |« &k E-
- (8051

Hame: c:hridetexamplesinoname. pri [CIDERUG
ICIIFLIPSL

Directory:  chridehexamples’, CDSCRIPT

Type:  [80CH1 |
File name: |F'r0iec:t

o | Carcel | Help | Files of type:  [Projact Files(* PR, ] Cancel |
Lira chon file cat Dt tén cho Project
project
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Fraject I Debuggerl

N h V Ey b 1 N ® ' tl (@) P rOj eCt t h un h C C:|RIDE\EXAMPLES|\PRORCT AOF 4B0C51} [-] code=0 external data=0 internal data=0.0)

Tao Project
thanh cong

- Bic 2: T'o file hip ng+ ®0 IEp trxnh
+ File > New > Assembler Files

s RIDE - c:\ridelexamplesiproject. prj
ZEM Edit Search Project Tool View Debug Options RideScript  Window Help

Chrl+M L Q?Eﬂ E
Open ) oo tofior @9

Clase Ctrl+F4 Vl‘lllg soan thao
Save Chrl+5 Y
Saveall  Shift+Chrl+5 chuwong trinh

Save as...

Frint... Chrl+P
Prinker setup...

Exit Ale+F4

+ Lu file Assembler vii t8n “Bai 1” trong th mbc “Bai tap”

=@ RIDE - c:¥ridelexamplesiproject. prj Save As \E”X|
ZEM Edit Search Project Tool View Debug Options RideScript  Window Help Savein |BBaw tap ;' & &5 ER-
Mew Chrl+m

S T | FEmEE

Open Chr+O
Close Chrl+F4
Save Chrl+5

Save all  Shift+Ctrl4+5

Chrl+P

Print...
Prinker setup...

Fils name: |bail Save |
Save astype: |Assembler Files (% a51 %561 “incse) | Cancel

Exit Ale+F4

- Bic 3: ViOt ch—ng trxnh chip t3t ceeng PO, add file “Bai 1”
VMo Project
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RIDE - c:\ridelexamples\project. prj

File Edit Search Project Tool View Debug Options Ridescript Window Help

@, c:\ride\examplesibai tapibai1.a51

§INCLUDE (REGS1. TNC)
ORG 000DH
START:
MOV PO, HOOH
MOV PO, HOFFH
JMP START

ERD

Debug Start/Stop

: Tu khoa bat buoc cua phan mem
: Dia chi bat dsu chuong trinh

: Tat cong F0

: Sang cong PO
: Lap lai tu dau

. Chuong trinh chép
tit cong PO

Hods properties
Target options
Tool Options
Debug Options

Link.
Make
Build

Viw Listing

Add Group

Project
Delete File

Click chuot phai vao Project

Mske | Debug Grep |5cripz |

Add file "Bai 1"

| 1E

L e [Hw [cars.

Bic 4: Bi2n dbch ch—ng trxnh, soa Ici vu ch'y m« phang

+ Project > Build all (Shift+F9)
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Tool Wiew Debug Options Ridescri indow  Help

Recent Projects v

New
open
close
Save

New application

fud riods Soures{fpplication Alb+Tns

Delete node AltDel

Translate bail a5 Blt+F9 Bién dich chuong trinh
Link proec 5o Chrbeshift-F3

Make all

Build Al

@, c:\ride\examplesibai tapibai1.a51

$ INCLUDE (REG51. TNE) : Tu khoa bat buoc cua phan mem
ORG DDODH : Dia chi bat dau chuong trinh
START:
MOV PO, HOOH : Tat cong PO
WOV PO, HOFFH : Sang cong B0
OMP START : Lap lai tu dau

EHD : et thuc chuong trinh

Fraject IDebuggelI Mske | Debug Grep |5cripz |

= [} CRIDE\EXAMPLES\PROJECT. AOF {80CS51} [L¥51] code=0 external data=0 inkernal data=0,0

T —

Add thanh céng file
"Bai1" vao Project

x|
[ Build of al the applications of the project [ 17 S [NUM [Cars

+ Ch-ng trxnh kh«ng b,o Ici, thuc hiOn chly m«
phang
Debug > Start project.aof (Ctri+D)

~a¢ RIDE - c:\ridelexamplesiproject.prj
File Edit Search Project Tool ‘View Wl Options  RideScript  Window  Help

Make |Debug | Grep | Seript | ” £ 5 Reestart Alb+D
= - = = d Terminate Crl+Shift+D
Running MAS1 on c:iridetexamplesibai tapibail . a51 Load il
Running L¥51 on c:\ridelexamplesiproject, aof
WARNING 9 : EMPTY ABSOLUTE SEGMENT AT ADDRESS: 0000 . c:\ridelexamplesibai tap\baifecl ke
Running the tool c:\RIDE\BINohS w32, dll [HEX] on c:iridelexamples)praject, ACF Runto... Chrl+Gy
§INCLUDE (REGSL, 1 /nimated ods shar
ORG 0000H Step into F7 Tt
START: Step over F3
MOV PO, H#00H Reset ChrF2
x| MOV PO, #OFFH Reset time Chrl4T
OMP START Show execution point  Chr+F3
Vung bdo 16i chwong trinh EHD Evaluate/Modify Chrb+h
Add watch F&
Inspect Chrl+L
Toggle breakpoint FS
Toagle trace F4

Project  Debugger I

ES&D Peripherals

Interrupt Controller
Timer 0

Timer 1

Port 1
Part 2
Part 3




- Click [z

Double click PO Sau ®a Cli .

+

File Edit Search Project Toal

Quan st kOt qu9 khi chy ch—ng trxnh

Wiew Debug Options RideScript Window Help

@, c:\...\desktop\project\bail.a51
$INCLUDE (REG51. INC)
ORG 0O000H
MOV pO #OFFH
JMP  START

EHND

; Zang cong EO
; Lap lai tu dau

0 J Mo Connection
; Tu khoa bat buoe phan mem Ride e
; Dia chi bat daw chuong trinh (st [ND CEaEl

. ! Mo Connection

Mo Connection

J Mo Comnestion
<[F=IPRBIY o Connection

. . . ! Mo Connection
; Ket t Eri
= ue chuong trin FENuEunnecllun

Project  Debugger |

=] cidocuments and settingsigood luck ldesktopiprojectiproject. aof

Make  Debug |Gmp | seript |

=) T Data dump

: i Disassembly code
TE Code View

x 01 Xdata View

~ + Opening c:doruments and settings|gond luck Hdeskiopyprojectiproject.aof
= + Opens file ci\documents and settingshgeod luck lideskboplprojectipraject.anf

+ Frequency: 12,000000 MHe

4 OMFS1 Module cildoruments and settings\good luck lideskiopiprojectiproect. aof has been successfuly loaded.
¥

| 0s.000ms. 000 356

3.1 Bai tap v6i nhom 1énh di chuyén dir ligu

EIEE
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Bui se 1.

D=+ kiOn

Y2u cCu

- (30h) é
- (40h) é

RAM néi = 40h.
RAM néi = 10h.

- ChuyOn néi dung tli vb trY 30h &
RAM néi vuo R1 vu A.
Mov A, 30h
Mov R1, 30h

- ChuyOn néi dung tli vb trY 40h &
RAM néi vuo B.
Mov B, 40h

- ChuyOn néi dung 0CAh vpo vb trY
40h & RAM néi vuo caeng P2.
mov 40h, #0CAh
mov P2, 40h

- X,€ ®Pnh gi, trp cha thanh ghi R1,
thanh ghi A, B vu néi dung cfia
RAM néi tti c,c vb trY tran b9ng
Main Register.
R1 =40h (1a n61 dung trong 30h)
A= 40h
B=10h

- XuEt d+ 1iOu cfia A vu B ra caeng
P1 vu P3.
Mov P1, A
Mov P3, B

Bui se 2.

D=+ kiOn

Y2u cCu

-(C) =1

; (P2) = 0C5h .

- (P1) = 35h.

- X, € ®bnh néi dung mii cfia P1 sau
khi thuc hiOn c,c I0nh sau :
MOV P1.3,C
MOV C, P2.3
MOV P1.2,C

Bui se 3.

D+ kiOn

Yau cCu

-(R0) = 11h ; (RI) =

23h .
- (11h) é
35h.

RAM ngoui =

- Sao chbp néi dung tti vb trY 11h é
RAM ngopi vuo A. )

- Sao chbp néi dung 55h vpo vb trY
23h cha RAM ngoui.

- XuEt d+ 1iOu cia A ra caeng PO
b»ng ph—ng ph,p ®pPnh ®ba chd
truc tiOp.
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3.2 Bai tap v6éi nhom Iénh tinh todn logic

Bui se 1.

D=+ kiOn

Yéu cCu

T6 IOnh céng sau :

MOV A, # 38h
ADD A, # 2Fh

38 00111000
2F 00101111

67 01100111

X,c ®bnh tring th,i c,c bit cé CY, AC
VU P .

Trq léi :

Cé CY = 0 vx kh«ng ca nhi td bit
D7

Cé AC =1 vx ca nhi to bit D3 sang
D4

Cé P =1vxthanhghiAcab5 bit
11.

Bui se 2.

D+ kiOn

Yéu cCu

T 10nh céng sau :

MOV A, # 9Ch
ADD A, # 64h

9C 10011100
64 01100100
100 00000000

X,c ®bnh tring th,i c,c bit cé CY, AC
VM P .

Trq 1&i :

Cé CY =1 vx ca nhiqua bit D7
Cé AC = 1 vx ca nhi td bit D3 sang
D4

Cé P = 0 vx thanh ghi A kh«ng
ca bit 1 ch%an.

Bui se 3.
D=+ kiOn Yau cCu
T6 10nh céng sau : X,c ®bnh tring th,i c,c bit cé CY, AC
MOV A, # 38h VU P .
ADD A, # 2Fh Trq 1éi :

88 10001000
93 10010011

11B 00011011

Cé CY =1 vx ca nhi to bit D7.

Cé AC = 0 vx kh«ng ca nhi td bit D3
sang D4

Cé P=0vxthanhghiAca4hbitl
(ch2n) .
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Bui se 4.

D+ kiOn Yau cCu
(A) = 0C3h. - X,c ®bnh néi dung cfa A, cé nhi
(R1) = OAAh. phd AC, cé nhi CF, cé OV sau khi

thuc hiOn IOnh :
ADD A,R1

3.3 Bai tap véi nhom Iénh r& nhanh, so sanh, gidm va nhay

Bui se 1.
D+ kiOn Yau cCu
(A) = 0C3h. - X,c ®Pnh (A) sau khi thuc hiOn
(RO) = 55h. IOnh :
ANL A,RO
Bui se 2.
D+ kiOn _ YeucGu ]
(P1.0)=1,ACC.7 =1, ~H-y thiOt IEp cé nhi b»ng l0Onh
ov=0 ANL.
Bui se 3.
D+ kiOn Yéu cCu ]
(A) = 0C3h . - X,c ®Pnh (A) sau khi thuc hiOn
(RO) = 55h. IOnh :
ORL A,RO
Bui se 4.
D+ kiOn Yau cCu
(P1.0) =1, ACC.7 =1, - H-y thiBt IEp cé nhi b»ng I10nh

Ov=0.

ORL.

3.4 Bai tap voi nhom 1énh diéu khién bién logic va cac 1énh t6 hop

Bui se 1.

D= kiOn

Yau cCu

Cho ®0'n ch—ng trxnh
sau :
MOV R6, # 25h
MOV R1, # 12h
MOV R4, # OF3h
PUSH 6

- Hy x,c ®Pnh con tréd ng"n xOp (SP)
é ®o'n ch—ng trxnh b2n. Gif thiOt
ban ®Cu (SP) = 07h
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PUSH 1

PUSH 4
Bui se 2.
D+ kiOn Yau cCu

§oln ch—ng trxnh sau sl
x0, ACC vl sau ®a céng 3
vuo ACC 10 ICn:
MOV A, #0
MOV R2, # 10
Loop: ADD A, # 10b
DJNZ R2, Loop
MOV R5, A

- H-y gifi thYch tdng c©u |Onh trong
®o'n ch—ng trxnh trén .

- H'y cho biOt se ICn cuc ®!i mp
vBng IEp & ®o'n ch—ng trxnh tran
ca thO I£p I Iy bao nhigu ?

Bui se 3.

D=+ kiOn

Y2u cCu

- H-y viOt ®0'n ch—ng trxnh ®I x,c
®Pnh xem R5 ca chga gi, trb 0
kh«ng ? nOu kh«ng thx n'p vuo R5
gi, trb 55h.
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