Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

CHUONG 3
TAP LENH CUA 8051

I. MO PAU:
T6i wu héa cho cic ttng dung diéu khién 8 bit.

Tép lénh C6 nhiéu ki€u dinh dia chi.

8051 H? trd cho cdc ting dung diéu khién 1 bit.

GOm 255 1énh 139 1énh 1 byte.
ii 92 1€nh 2 byte.

24 1énh 3 byte.

Ma I€nh (Opcode).

Cac thong sd Ma gdi nhd (Mnemonic).

cia 11¢nh S& byte ctia 1énh (— d¢ dai 1énh).

S6 chu ky mdy cta 1énh (—» thoi gian thuc hién [énh).
Khuong dang tong quat ciia mot dong 1énh:
[LABEL:] MNEMONIC [OPERAND][,OPERAND)]... [;COMMENT]

o Nhin (Label): biéu thi dia chi cua dong 1énh (hodc dit liéu) theo sau, duoc dung trong trudng toan
hang cua I¢nh nhdy, Iénh r&€ nhanh (SIMP AAA; ACALL BBB,; CJNE A, #35H,
LOOP; JNB P3.1, TEST 1...).
v' Luwu y vé nhin:
= Do nguoi lap trinh tu dit (khéng dwoc tring véi tir khod, ma goi nhd, chi dan, todn tir
hodic ky hiéu tién dinh nghia).

» Bit dau bang ky tu chit, ddu chdm hai (?), ddu gach dudi ().

= Dai tdi da 31 ky tu.

= Két thic béng déu hai chdm ().

o Ma goi nhé (Mnemonic): biéu dién cac ma cta 1énh hodc cac chi dan cta chuong trinh dich hop
nglt (Ma goi nho: ADD, SUBB, INC, ...; Chi dan: ORG, EQU, DB, ...).

o Toan hang (Operand): chira dia chi hodc dir licu ma 1é€nh s€ sir dung. S6 lugng todn hang trong mot
dong 1énh phu thudc vao tirng dong 1énh (RET — khong toan hang, INC A — m¢t
toan hang, ADD A, RO — hai toan hang, CJNE A, #12H, ABC — ba todn hang).

v Luuy vé toan hang: trong céac I¢nh c6 2 toan hang thi toan hang dau tién con duge goi la
todn hang dich (Destination), toan hang tht hai con dugc goi 13 todn hang nguon (Source).

o Chu thich (Comment): lam cho r6 nghia cho chuong trinh. Cac chi thich phai ném trén cung mot

dong va bat dau bang dau cham phay (;). Cac chu thich néu nam trén nhiéu dong
thi mdi dong ciing phai bat dau bang diu cham phay (;).

v Luu y: Chi tiét vé phan nay xem thém tai “Chwong 7: Lip trinh hop ngiv” trong sich “Ho
vi diéu khién — Tong Vian On”.
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

II. CAC KIEU PINH PIA CHI (ADDRESSING MODE):

CPU

(thuc thi lénh) Thanh ghi (Register).

Truc ti€p (Direct).

@OOOO CAC // Gidn ti€p (Indirect).
............................ O KIEU én iep (Indirec)
Dit lieu PINH Tuc thdi (Immediate).
""""""""""""""" Tuong doi (Relative).
4. 9 A / DIA,
Trong byte thtt 2 cua 1&€nh. / CHi Tuyét dSi (Absolute).

Trong cdc thanh ghi. Dai (Long).

Trong bd nhé ngoai. Chi s6 (Indexed).

Trong bd nhd noi.
V.v..27?
1. Dinh dia chi thanh ghi (Register Addressing):
e Dugc dung dé truy xuat dir liéu trong cac thanh ghi tir RO dén R7.
e S4 byte cta lénh: 1 byte.

: Oi)coéle ' n|in|n

e CAu truc 1énh:

o JVidu: ADD A, RS = Lénh cOng ndi dung thanh ghi A v61 ndi dung thanh ghi RS. (Gid su:

(4)=05H, (R5)=94H).

00101 101 B
. M3 lénh: Ma 1énh cong <— T Thanh ghi R5
ADD A, R5
A| OSH+—~
05H + 9AH

—_
= M0 ta Iénh: RS 9AH

e Ngoai ra, mot sd truong hop dic biét kiéu dinh dia chi nay ciing dung dé truy xuét dir li¢u trong
cac thanh ghi nhu: thanh ghi chira A, thanh ghi con tré dir licu DPTR, thanh ghi b dém chuong

trinh PC, co nh¢ C va cap thanh ghi AB.

o JVidu: INCA = Lénh tang ndi dung thanh ghi A.
INC DPTR = Lénh tang ndi dung thanh ghi DPTR.

2. Pinh dia chi truc tiép (Direct Addressing):

e Duogc dung dé truy xuét dir lidu trong cic 6 nhé (00H - FFH) hay trong céc thanh ghi (4, B,

P0-P3, DPH, DPL,...) cia by nhd bén trong chip.
e S4 byte cua lénh: 2 byte.

bpc:ode% l:)iréct %ldd:resé

e CAu trac 1énh: L
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

o JVidu: ADD A, P1 < ADD A, 90H = Lénh cong ndi dung thanh ghi A v6i ndi dung thanh ghi
port 1 hay 6 nhé 90H. (Gia su: (4) = 05H, (P1) = (90H) = 94H).
00100101B 100100008

M 1énh cong bPia chi cua P1
= Ma 1énh: (90H)

ADD A, P1

A| OSH+—
O05H + 9AH

P1/90OH | 9AH+—™
ADD A, 90H

= MO ta lénh:
3. Pinh dia chi gian tiép (Indirect Addressing):

e Duoc diung dé truy xuat dir lidu trong cac 6 nho “gian tiép” cua bo nh¢d bén trong chip. Cac
thanh ghl RO va R1 duoc dung dé chua dla chi ctia cac 6 nhd gian tiép (00H - FFH) trong chip.
Luu y rang, trudc cac thanh ghi RO, R1 can phai c¢6 dau “@”.

e S4 byte cua lénh: 1 byte.

: OII)CO(:ie ' : i

e CAu trac 1énh: L

o Vidu: ADD A, @R0 = Lénh cong ndi dung thanh ghi A v6i ndi dung 6 nhé c6 dia chi chira
trong thanh ghi RO. (Gia su: (4) = 05H, (R0O) = 3BH, (3BH) = 94H).

100110B
M 1énh con 4&0— -EO Thanh ghi RO chia dia chi
= Ma3 Iénh: ' e 6 nhé can truy xuat
A 0sH ADD A, @RO0
05SH + 9AH

RO | 3BH+—— 3BH| 9AH+——

= MO ta lénh:
4. Pinh dia chi tirc thoi (Immediate Addressing):

e DPuoc dung dé truy xuat mot hang sd (gid tri btet trwdc) thay vi la mot blen (gid tri khong biét
trwde) nhu cac kiéu dinh dia chi trén. Luu y rang, truée dir lidu tirc thoi can phai co dau “#”.
Ché d6 dinh dia chi tirc thoi c6 thé ding dé nap dir liéu vao moi 6 nhé va thanh ghi bat ky (doi
V6i thanh ghi 8 bit: #00H - #0FFH, doi véi thanh ghi 16 bit: #0000H - #0F FFFH).

e S4 byte cua lénh: 2 byte.

e Ciutriclenh; L. . Opcode | || , Immediate data

o JVidu: ADD A, #9AH = Lénh cdng ndi dung thanh ghi A véi gia tri 9AH. (Gia su: (A) = 05H).

00100100B 10011010B
Mai 1énh cOng +—— L—» Hiing s6 9AH

= Ma3 1énh:

ADD A, #9AH
A| 0SH——

O5H + 9AH

IAH——

= MO ta Iénh:
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

5. Pinh dia chi twong d6i (Relative Addressing):
e Duoc s dung cho cac 1€nh nhay.
e Dia chi twong dbi (hay offset) 1a mot gia tri 8 bit c6 dau.
e Tam nhay gidi han 1a: -128 byte ... 127 byte tir vi tri ctia 1énh tiép theo sau 1énh nhay.
e SO byte ctia lénh: 2 byte.

e Céu trac lénh: L

o Vidul: SIMP AAA‘:> Lénh nhay dén nhin AAA (Gia sw: nhan AAA dat truoc lénh o dia chi
0107H, lenh SJMP nam trong bo nho tai dia chi 0100H va 0101H).

10000000B 00000101B
Mai 1énh nhay T T /& Offset tuong d6i

l:lelz:ltiv:e of:fsei:

Gpipie

= Ma Iénh:
= M6 ta 1énh: xem hinh 3.5.2.1.

o Vidu2: SIMP AAA = Lénh nhay dén nhan AAA (Gia sw: nhan AAA dat truoc lénh o dia chi
203BH, lénh SIMP nam trong bo nhd tai dia chi 2040H va 2041H).

100000008 11111001B
M3 1énh nhdy <——  — —— Offset tuong doi

= Ma Iénh:
= M6 ta 1énh: xem hinh 3.2.5.2.

Offset tuong
do’i tir dia chi ggﬁg 0
0109H 0102H la “5~ 2041H|[ F9H | -1 ISJMP AAA
0108H (05H) 2040H[ 80H | -2
AAA-—-» 0107H 5 203FH 3
0106H 4 203EH 4
0105H 3 203DH 5
0104H 2 203CH 6
0103H 1 AAA—»203BH -7
0102H = 0 203AH Offset tuong
0101H | SIMP AAA 2039H ddi tir dia chi
O0OFFH -
(F9H)
Hinh 3.2.5.1 Hinh 3.2.5.2

6. Pinh dia chi tuyét ddi (4bsolute Addressing):
e Duogc su dung cho cac 1énh ACALL va AJMP.
e Dia chi tuyét ddi 1a mot gia tri 11 bit.
e Tam nhdy gidi han 1a: trong cang trang 2K hién hanh (trang 2K chira lénh nhay).
e S4 byte cua 1énh: 2 byte.

A10..A8|  Opcode C O ATLA0

e CAu trac 1énh:
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

o JVidu: AIMP AAA = Lénh nhay dén nhan AAA (Gia sw: nhan AAA dat truoc lénh o dia chi
0F46H, lenh AJMP nam trong b nho tai dia chi 0900H va 0901H).

11100001B 01000110B
Al10...A8 < ! T » A7..A0

Mai 1énh nhay

= Ma [énh:

= MO ta lénh:

FFFFH \ I
2K trang 31 Y\ OFFFH
F800H
F800H
; ; AAA—» OF46H
1800H 32 x 2K
17FFH 64K
2K trang 2 ( ) 2K trang 1
oood | . /
OFFFH 0901H [_46H
2K trang 1 oooon [ETE] |AMP AAA
osooH | |
07FFH
2K trang 0
0000H /
BAn dd nh 64K dudc chia thinh  -erreeeeeees 0800H
32 trang 2K
Al5 A11A10 A0
coen . Y [T PP P T ]
thanhl8p 1\ spitxicdinh 11 bit xdc dinh dia chi trong
dia chicua | trang 2K 1 trang 2K
nhay tdi
Tit 5 bit (A15..A11) T 11 bit (A10...A0) trong

trong thanh ghi PC Iénh nhay

7. DPinh dia chi dai (Long Addressing):
e Duogc su dung cho cac 1énh LCALL va LIMP.
e Dia chi dai la mot gia tri 16 bit.
e Tam nhay gidi han 1a: toan bd khong gian nhé 64K.
e S4 byte cua lénh: 3 byte.

e CAu trac 1énh:

Al15.. A8

A7 ... A0

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

o JVidu: LIMP AAA = Lénh nhay dén nhian AAA (Gia sw: nhan AAA dat truoc lénh o dia chi
A209H, lénh LIMP nam trong bo nho tai dia chi 0100H, 0101H va 0102H).

= Ma Iénh:

00010010B 10100010B 00001001B
Mi 1gnh nhdy <—— [~ T A7..A0
Al5...A8

AAA-—>» A209H

64K

0102H 09H
0101H [ A2H
0100H 12H

| LIMP AAA

= MO ta lénh:
8. Pinh dia chi chi s6 (Indexed Addressing):

* Duoc dung trong cac ing dung can tao cac bang nhdy hay cac bang tim kié{ll. Kiéu dinh dia chi
nay dung mot thanh ghi nén (PC hay DPTR) két hop voi mot offset (A) dé tao thanh dang dia
chi hi¢u dung cho 1énh.

e S byte cuia Iénh: 1 byte.

e Cau triic 1énh:

Base register
I:’C (:hay: DI?TR:) : Effective address

u1|flﬁﬁ>liiiiiii

| . . ACC
Offset

e Vidu: JMP @A+DPTR = Lénh nhay gian tiép.

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

III. TAP LENH CUA 8051 (8051 INSTRUCTION SET):
Nhém 1énh s8 hoc (Arithmetic Operations).
Tap lénh cua Nhém 1€nh logic (Logical Operations).
8051 Nhém 1énh di chuyén dit liéu (Data Transfer).
Nhoém 1€nh xtt 1y bit (Boolean Variable Manipulation).

Nhoém I€nh r&€ nhdanh (Program Branching).

MGt s6 ky hiéu diung trong lénh:

Rn Dia chi thanh ghi sir dung (RO — R7).

direct Dia chi tryc tiép cia mot byte trong RAM noi (00H-FFH)
@Ri Dia chi gian tiép st dung (R0 hodc RI).

source Toan hang ngudn (Rn, direct hodc @Ri).

dest Toan hang dich (Rn, direct hodc @Ri).

#data Hang s6 8 bit (#00H - #OFFH).

#datal6é  Hang s6 16 bit (#0000H - #0FFFFH).

bit Dia chi truc tiép ctia mot bit (dia chi bif).

rel Offset 8 bit c6 dau.

addrll DPia chi 11 bit.
addr16 Dia chi 16 bit.

« DPuoc thay thé bai ...

0) Noi dung cua ...

() Noi dung dugc chira boi ...

rrr Thanh ghi cua day thanh ghi (000 = R0, 001 = R1, ..., 111 = R7).
i Dia chi gian tiép sir dung RO (i = 0) hodc R1 (i = I).

dddddddd Céc bit dir li¢u.
aaaaaaaa  Cac bit dia chi. )
eeeeeeee Dia chi tuong doi.

Mt s6 lwu ¥ khi lap trinh bé vi diéu khién 8051:
e DEé thong bao d6 1a mot gia tri tirc thoi thi can phai dit thém ky hidu “#” vao trudc gia tri do.
Néu khong co6 ky hiéu “#” thi gia tri d6 duoc hiéu 1a dia chi ciia 6 nhd.
MOV A, #12H ;Nap gia tri 12H vao thanh ghi A.
MOV A, 12H ;Sao chép ndi dung cua 6 nhé co6 dia
;chi 12H vao thanh ghi A.

O day ta ciing nén luu ¥ ring néu thiéu ky hiéu “#” thi 1énh trén ciing khong gay ra 15i trong qua
trinh bién dich. Vi trinh dich hop ngit cho d6 1a mot 1énh hop 1é. Tuy nhién, két qua 1ap trinh s& khong
dung nhu y mudn ctia ngudi 1ap trinh.

e Cac gia tri trc thoi néu ¢6 thanh phan chit (4, B, C, ..., F) dimg dau thi can phai thém sé 0 vao
truée thanh phan chit va sau ky hiéu “#”. Viéc ndy dé bao rang thanh phan chit d6 1a mot sé HEX chur
khong phai 1a mot ky tu.

MOV A, #BH :Thiéu s6 0 — gay 16i khi bién dich.
MOV A, #iBH ;Thém s6 0 — diing.
MOV A, #F9H ;Thiéu s6 0 — gay 15i khi bién dich.
MOV A, #|F9H ;Thém s6 0 — dung.
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

O day ta cling nén luu y rang viée thiéu s6 0 thém vao ndy s& gy 16i trong qué trinh bién dich
d6i voi cac chuong trinh bién dich cii. Ngay nay, mot sé phan mém bién dich di hd tro viéc nay. Diéu
nay c nghia 1a ta c6 thé thém hay khong thém s6 0 vao thi déu khong anh hudng gi dén qua trinh bién
dich (khéng gdy ra 16i khi bién dich).

e Trong I&€nh, cac gia tri tirc thoi hay dia chi cua 6 nhé ¢c6 thé duoc biéu dién dudi bat ky dang nao
BIN (nhi phdn), DEC (thdp phan) hay HEX (thdp luc phan).
o BDia chi 0 nho: céc cau 1énh sau day 1a tuong duong nhau:

MOV A, 64H ;Sao chép ndi dung ctia 6 nho co dia
;chi 64H vao thanh ghi A.
MOV A, 100 ;Sao chép ndi dung ctia 6 nho co dia
;chi 64H vao thanh ghi A.
MOV A, 01100100B ;Sao chép ndi1 dung ctia 6 nhé co dia
;chi 64H vao thanh ghi A.
o Gid tri turc thoi: cac cau 1énh sau day la tuong duong nhau:
MOV A, #0C9H ;Nap gié tr1 C9H vao thanh ghi A.
MOV A, #201 ;Nap gia tri CO9H vao thanh ghi A.
MOV A, #11001001B ;Nap gié tr1 C9H vao thanh ghi A.

Luu y cac hau t6 di kém tuong ung cho tung dang: B — dang BIN (nhi phdn), H — dang HEX
(thdp luc phan), D hoac khéng cé hau to — dang DEC (thdp phan).
° Chuyén mot gia tr1 tire thoi hay dia chi cua 6 nhé 16n hon kha ndng chtra cua mot thanh ghi thi
s€ gay ra 101 (0OH-FFH: cho thanh ghi hodc 6 nho 8 bit; 0000H-FFFFH: cho thanh ghi 16 bit -
DPTR).

MOV A, #123H ;Khong hop 1€ vi 123H > FFH.
MOV A, #214 ;Hop 1€ vi 214 (D6H) < FFH (255).
MOV A, #0F2H ;Hop 1¢ vi F2H < FFH.

MOV A, 123H ;Khong hop 1¢ vi 123H > FFH.
MOV A, 200 ;Hop 1€ vi 200 (C8H) < FFH (255).
MOV DPTR, #123H ;Hop 1¢ vi 123H < FFFFH (16 bit).

1. Nhém Iénh s6 hoc:
1.1. Lénh ADD A, <src-byte>:
o Churc nang: Cong (Add).

o Mo ta: ADD cong ndi dung cua thanh ghi A (4) v6i néi dung cua mot byte c6 dia chi
duoc chi ra trong 1énh (src-byte) va dat két qua vao thanh ghi A. Cac co bi anh
hwong.

o Co CY =1 néu c6 sb nho tir bit 7. Nguoge lai CY = 0.
o C& AC =1 néu c6 sd nhé tir bit 3. Nguoc lai AC = 0.
o C& OV =1 néu co s nh¢ tir bit 6 nhung khong cé sé nhé tir bit 7 hodc
néu co s6 nhé tir bit 7 nhung khong c6 s6 nhd tir bit 6. Ngugc lai OV = 0.

o Khi cong hai s6 nguyén khong dau va c6 dau:

= S§ khong ddu: CY=1 < Phép toan cé nho.

=S4 co dau: CY=1 < S6duong =Sb4am+ S6 am.

<> 86 am = Sb dwong + S6 dwong.

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

o Cdc dang lénh:

ADD A, Rn

S6 byte 1

S6 chu ky 1

Ma doi twong 00101rrr

Hoat dong (A) < (A)+ (Rn)
ADD A, direct

S6 byte 2

S6 chu ky 1

Ma doi twong 00100101  aaaaaaaa

Hoat dong (A) « (A) + (direct)
ADD A, @Ri

S6 byte 1

S6 chu ky 1

Ma doi twong 0010011i

Hoat dong (A) < (A)+ ((Ri)
ADD A, #data

S6 byte 2

S6 chu ky 1

Ma doi twong 00100100  dddddddd

Hoat dong (A) <« (A) + #data

e Vidu: Cho biét trudc (A)=C3H, (R0)=47H, (P1)=(90H)=AAH, (47H)=D2H.

Sau khi thuc thi Iénh ADD A, RO thi:
(A)=0AH, CY=1, AC=0, OV=0

ADD A, RO

A | C3H+—~
C3H +47H=0AH— A | 0AH

RO| 4T Ht+—7™

Sau khi thyc thi 1énh ADD A, 90H hay ADD A, P1 thi:
(A)=6DH, CY=1, AC=0, OV=1

ADD A, P1
A | C3H+—a
C3H + AAH =6DH— A | 6DH

P1/90OH | AAHH——"
ADD A, 90H

Sau khi thyc thi 1Iénh ADD A, @RO thi:
(A)=95H, CY=1, AC=0, OV=0

ADD A, @RO

A| C3H A
C3H + D2H =95H — A | 95SH
RO | 47TH+— 47H | D2H+—

|
Gido trinh Vi xir ly. 47 Bién soan: Pham Quang Tri



Chuwong 3: Tdp lénh cua 8051.

Truwong DH Cong nghiép Tp. HCM.

Sau khi thuc thi 1énh ADD A, #4EH thi:

(A)=11H, CY=1, AC=1, OV=0

A | C3BH+—a

1.2. ADDC A, <src-byte>
[ ]

Mo ta:

C3H + 4EH— A

4EH——

ADD A, #4EH

11H

Chure nang: Cong c6 co nhé (Add with Carry).
ADDC cong dong thdi ndi dung cta thanh ghi A (4) v6i ndi dung ciia byte c6 dia

chi duoc chi ra trong 1énh (sre-byte) va c& nhé (CY), dat két qua vao thanh ghi A.

Cdc co bi anh huong.

©)
O
O

Co CY =1 néu ¢6 s6 nh¢ tir bit 7. Nguoc lai CY = 0.
CoAC=1 nél,,l c0 SO ph(’y tur bit 3. Nguoc lai AC = 0. )
Co OV =1 néu cb s6 nhd tir bit 6 nhung khdng cd s6 nhd tir bit 7 hoac

néu co6 s6 nhé tir bit 7 nhung khong c6 s6 nhd tir bit 6. Nguoc lai OV = 0.

= SO co dau:

Cdc dang lénh:

ADDC A, Rn
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

ADDC A, direct
S6 byte
S6 chu ky
Ma déi twong
Hoat dong

ADDC A,@Ri
S6 byte
S6 chu ky
Ma déi twong
Hoat dong

ADDC A, #data
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

Khi cong hai 5O nguyén khong dau va c6 dau:
= SO khong dau:

CY=1 < Phep toan c6 nho. ’
CY=1 < S6duong =S064am+ S6 am.
< S6 am = SO duong + SO duong.

1

1

00110rrr

(A) < (A)+(O)+(Rn)

2

1

00110101 aaaaaaaa
(A) « (A)+ (C) + (direct)

1
1

00110111

(A) < (A)+(O) + (RD)

2
1

00110100  dddddddd
(A) < (A)+ (C) + # data
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e Vidy: Cho biét truéc (A)=C3H, (R0)=47H, (P1)=(90H)=AAH, (47H)=D2H va ¢ CY=I.

Sau khi thyc thi 1énh ADDC A, RO thi:
(A)=0BH, CY=1, AC=0, OV=0

ADDC A, RO CY
A | C3BH+— ¥
C3H+47H+ 1H=0BH—A | 0BH

RO | 47T H+——"

Sau khi thyc thi 1énh ADDC A, 90H hay ADDC A, P1 thi:
(A)=6DH, CY=1, AC=0, OV=1

ADDC A, P1 cY
A| C3BH+—= ¥
C3H + AAH +1H =6EH — A | 6EH

P1/90H | AABH———*
ADDC A, 90H

Sau khi thuc thi 1énh ADDC A, @RO thi:
(A)=96H, CY=1, AC=0, OV=0

ADDC A, @RO0 CY

A | C3H a ¥
C3H+D2H + 1H=96H— A | 96H

RO| 47TH— 47H | D2H——™

Sau khi thuc thi Iénh ADDC A, #4EH thi:
(A)=11H, CY=1, AC=1, OV=0
ADDC A, #4EH

A | CBGH—~a
C3H+4EH + 1H=12H— A | 12H

4EH——

1.3. SUBB A, <src-byte>
o Chitc nang: Trir c6 s6 muon (Subtract with Borrow).

o Mo ta: SUBB trir ndi dung cua thanh ghi A (4) v6i néi dung cua byte c6 dia chi dugc chi
ra trong 1énh (src-byte) cung véi co nhd va cat ket qua vao thanh ghi A. Cdc co bi
anh huong.

o C& CY =1 néu c6 s6 muon cho bit 7. Nguoc lai CY = 0.

o C& AC =1 néu c6 sd muon cho bit 3. Nguoc lai AC = 0.

o CO OV =1 néu c6 sé muon cho bit 6 nhung khong ¢ sb muon cho bit 7
hodc néu c6 sé muon cho bit 7 nhung khéng c6 sé muon cho bit 6. Nguoc
lai OV =0.

o Khi cong hai s6 nguyén khong dau va co déu:

= S khong diu: CY =1 <> Phép toan c6 muon.
= S6 co dau: CY=1 < S6duong =Sb4am - S6 duong.
< S6 am = Sé duong - S6 am.
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Chuwong 3: Tdp lénh cua 8051.

Truwong DH Cong nghiép Tp. HCM.

o Cdc dang lénh:

SUBB A, Rn
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

SUBB A, direct
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

SUBB A, @Ri
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

SUBB A, #data
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

1

1

1001 1rrr

(A) < (A)—=(C) - (Rn)

2

1

10010101 aaaaaaaa

(A) < (A)—(C) — (direct)

1
1
10010111
(A) < (A)—(O) - ((Ri))

1
1

100110100  dddddddd
(A) < (A)—(C) - #data

e Vidu: Cho biét truse (A)=83H, (R0O)=78H, (P1)=(90H)=AAH, (78H)=C5H va c& CY=1.

Sau khi thuc thi 1énh SUBB A, RO thi:

A
RO

(A)=0AH, CY=0, AC=1, OV=1

SUBB A, RO
83H-—a y Y

83H-78H - IH=0AH—A

0AH

T8H+—

Sau khi thyc thi 1énh SUBB A, 90H hay SUBB A, P1 thi:

P1/90H

(A)=D8H, CY=1, AC=1, OV=0

SUBB A, P1

83H1—a ¥y Y

83H - AAH-1H=DSH —»A
AAB——

SUBB A, 90H

A

Sau khi thyc thi Iénh SUBB A, @R0 thi:

(A)=BDH, CY=1, AC=1, OV=0

A | 83H

SUBB A, @R0
R ’— CY

83H - C5H - 1H = BDH

RO | 78H+

— 78H

CSH+——

Gido trinh Vi xir ly.
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Chuwong 3: Tdp lénh cua 8051.

Truwong DH Cong nghiép Tp. HCM.

Sau khi thuc thi 1énh SUBB A, #D6H thi:

(A)=ACH, CY=1, AC=1, OV=0

SUBB A, #D6H
A| 83H+——~
83H -D6H - 1H=ACH—A | ACH
D6H———
1.4. INC byte
o Chirc nang: Tang thém 1 (Increment).
o Mo ta: Tang nd1 dung cua byte c6 dia chi dugc chi ra trong 1énh (byte) thém 1. Cac co
khong bi anh huong.
o Luuy: Khi 1énh nay duogc dung dé thay déi gia tri cia mot port xudt thi gia tri dugc dung

lam dit liéu ban dau cua port dugc 1y tir bo chét dit lidu xuét, khong phai duogc lay

tr cac chan nhap.
Cdc dang lénh:
INC 4
So byte
S0 chu ky
Ma doi twong
Hoat dong

INC Rn

S6 byte

S6 chu ky

Ma déi twong

Hoat dong
INC direct

S6 byte

S6 chu ky

Ma doi twong

Hoat dong
INC @Ri

S6 byte

S6 chu ky

Ma doi twong

Hoat dong

Sau khi thyc thi Iénh INC A thi: (A)=C4H
INCA

A | C3H

Sau khi thyc thi 1énh INC 90H hay INC P1 thi:

INC 90H

P1/90H

INCP1

—» C3H + 1H = C4H—A

AAH+» AAH + 1H = ABH— P1/90H

1

1

00000100

(A) «<A)+1

1

1

00001rrr

(Rn) < (Rn)+ 1

2
1
00000101 aaaaaaaa
(direct) <« (direct) + 1

1
1

0000011i

(R)) « (Ri)+1

Vi du: Cho biét trude (A)=C3H, (R0)=69H, (P1)=(90H)=AAH, (69H)=7FH.

C4H

(P1)=(90H)=ABH

ABH
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

Sau khi thyc thi 1énh INC @RO thi: (@R0)=(69H)=80H

INC @RO
RO | 69H +— 69H | 7TFH-—— 7FH + 1H=80H — 69H | 80H

Sau khi thuc thi 1énh INC RO thi: RO=6AH

INC RO
RO | 69H +— 69H + 1H = 6AH—R0 | 6AH

1.5. INC DPTR
o Churc nang: Tang con trd dit liéu (Increment Data Pointer).
o Mo ta: Tang ndi dung cua thanh ghi con tré dir liéu 16-bit thém 1. Cac cd khdng bi anh
huodng.
Sé: byte 1
S0 chu ky 2
Ma doi twong 10100011
Hoat dong (DPTR) « (DPTR) +1

e Viduy I: Cho biét truc (DPTR)=1234H.

Sau khi thyc thi Iénh INC DPTR thi:
(DPTR)=1235H v¢6i (DPH)=12H va (DPL)=35H

DPH| 12H INC DPTR DPH| 12H
DPTR 1234H}> 1234H + 1H = 1235H- DPTR | 1235H]"
DPL | 34H-T X DPL| 35H
e Vidu 2: Cho biét truéc (DPH)=12H va (DPL)=FFH.
Sau khi thuc thi Iénh INC DPTR thi:
(DPTR)=1300H v¢i (DPH)=13H va (DPL)=00H
DPH| 12H INC DPTR DPH| 13H
DPTR 12FFH}>12FFH + 1H = 1300H- DPTR | 1300H]"
DPL | FFH-T X DPL | 00H
o Luuy: Khéng c6 1énh gidm noi dung ciia DPTR (DEC DPTR). Néu mudn gidm ndi dung

cia DPTR ta phai viét mot doan chwong trinh con dé thuc hién diéu nay. Chuong
trinh con dugc minh hoa nhu sau:

DEC_DPTR: ;Chuong trinh con giam DPTR.
PUSH ACC :Cit tam gia tri ACC.
DEC DPL :Giam byte thap cua DPTR.
MOV A, DPL :So sanh byte thap ctia DPTR
CJNE A #0FFH, SKIP :v6i FFH.
DEC DPH ;G1am byte cao cua DPTR.
SKIP:
POP ACC :Phuc hoi gia tri ACC.
RET

|
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Chuwong 3: Tdp lénh cua 8051.

1.6. DEC
o Churc nang:

e Mo ta:

o Luuy:

byte
Giam b6t 1 (Decrement).

Giam no1 dung cua byte c6 dia chi dugc chi ra trong Iénh (byte) b6t 1. Cdc co

khong bi anh huong.

Khi 1énh nay dugc dung dé thay déi gia tri cia mot port xudt thi gia tri dugc dung
lam dir liéu ban dau cua port dugce lay tir by chdt dir liéu xuat, khong phai dugce

14y tir cac chan nhap.

o Cdc dang lénh:
DEC A

S6 byte

S6 chu ky
Ma doi twong
Hoat dong

DEC Rn

S6 byte

S6 chu ky
Ma doi twong
Hoat dong

DEC direct

S6 byte

S6 chu ky
Ma doi twong
Hoat dong

DEC @Ri

S6 byte

S6 chu ky
Ma doi twong
Hoat dong

Truwong DH Cong nghiép Tp. HCM.

1
1

00010100

(A) < (A)-1

1

1

00011rrr

(Rn) <~ (Rn) -1

2
1
00010101 aaaaaaaa
(direct) « (direct) —1

1
1
00010111

(Ri)) « (Ri)) -1

e Vidu: Cho biét truéc (A)=C3H, (R0)=60H, (P1)=(90H)=AAH, (60H)=7AH.
Sau khi thyc thi [énh DEC A thi: (A)=C2H

DECA

A | C3H

— C3H - 1H=C2H—A

C2H

Sau khi thyc thi 1énh DEC 90H hay DEC P1 thi: (P1)=(90H)=A9H

DEC 90H

P1/90H

DECP1

AAH+> AAH - 1H = A9H — P1/90H

A9H

Sau khi thyc thi 1énh DEC @RO thi: (@R0)=(60H)=79H

RO

Gido trinh Vi xir ly.

60H — 60H

DEC @R0
7AH-» 7AH - 1H=79H — 60H

T9H
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

Sau khi thuc thi 1énh DEC RO thi: RO=5FH

DEC R0
RO | 60H - 60H - 1H = SFH—RO | SFH

1.7. MUL AB
o Churc nang: Nhan (Multiply).

o Mo ta: MUL AB nhén céc s6 nguyén khong ddu 8-bit chira trong thanh ghi A va thanh ghi
B. Tich s6 1a mot gié tri 16 bit, byte thap (8 bit thap) dugc cét trong thanh ghi A
con byte cao (8 bit cao) dugc cét trong thanh ghi B.
Néu tich sé 16m hon 255 (OFFH) thi co tran OV=1. Co nhé CY luén luén bi xéa.

S6 byte 1

S6 chu ky 4

Ma doi twong 10100100

Hoat déng (B) « HIGH BYTE OF (A) x (B)

(A) < LOW BYTE OF (A) x (B)
e Vidy I: Cho biét trudc (A)=02H, (B)=7CH.
Sau khi thyc thi 1énh MUL AB thi: (B)= 00H, (A)= F8H, CY=0, OV=0.

MUL AB
Al o2H]l—a B[ ooH
02H x 7CH = 00F8H
B |7cHH—0n—> A [ FSH

e Vidy 2: Cho biét trusc (A)=C3H, (B)=AAH.
Sau khi thyc thi 1énh MUL AB thi: (B)= 81H, (A)= 7EH, CY=0, OV=I.

MUL AB
A | C3H+— B | 81H

C3H x AAH = 817EH Y
AAHL— » A [7EH

1.8. DIV AB
e Chirc nang: Chia (Divide).

o Mo ta: DIV AB chia sé nguyén khong déu 8-bit chira trong thanh ghi A cho sé nguyén
khong ddu 8-bit chira trong thanh ghi B. Thwong s duogc cét trong thanh ghi A
con s6 dw duge cit trong thanh ghi B. Co CY va co OV bi xod.

Néu ban dau B chita 00H, gid tri trd vé trong thanh ghi A va thanh ghi B khéng
duoc xac dinh va co OV=1. Co CY dwoc xda trong moi truong hop.

S6 byte 1

S6 chu ky 4

Ma déi twong 10000100

Hoat dong (A) <« QUOTIENT OF (A)/(B)

(B) < REMAINDER OF (A)/ (B)
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Chuwong 3: Tdp lénh cua 8051.

Truwong DH Cong nghiép Tp. HCM.

Gido trinh Vi xir ly.

Vi dy 1: Cho biét trudc (A)=C3H, (B)=0AH.
Sau khi thyc thi 1énh DIV AB thi: (B)= 05H, (A)= 13H, CY=0, OV=0.

DIV AB
Al c3pl—a B[ 0sH
C3H/0AH = 13H du 05H
BloAHl—— » Al 13H

Vi dy 2: Cho biét trudc (A)=00H, (B)=0AH.
Sau khi thyc thi 1énh DIV AB thi: (B)= 00H, (A)= 00H, CY=0, OV=0.

DIV AB
Al 00Hd—a B[ ooH
00H / 0AH = 00H dw 00H
B[ 0AHl——» Al ooH

Vi dy 3: Cho biét trudc (A)=C3H, (B)=00H.
Sau khi thyc thi 1énh DIV AB thi: (B)= yyH, (A)= xxH, CY=0, OV=1.

DIV AB

A | C3H+— ]B yyH
C3H /00H = xxH du yyH

B[ 00H}—— Al xxH

1.9.DA A
e Chitc nang: Hiéu chinh thap phan noi dung ctia thanh ghi A ddi v6i phép cong (Decimal-adjust

Mo ta:

Luu y:

Accumulator for Addition)

DA A hiéu chinh gia tri 8-bit trong thanh ghi A (gid tri nay la két qua phép céng
hai todn hang c6 dang BCD - géi truée dd) dé tao ra hai digit 4 bit. Phép cong
dugc thwe hién béi 1énh ADD hoic ADDC, Iénh DA A khong ap dung cho
phép trir SUBB).

Néu co AC = 1 hodc néu 4 bit thap ciia thanh ghi A ¢6 gid tri > “9” (xxxx1010 —
xxxx1111), thi “6"dwoc cong véi ngi dung cua thanh ghi A aé tao ra s6 BCD ¢ 4
bit thap. Sau khi cong, co CY = I néu c6 s6 nhé tiv 4 bit thap chuyén dén tat ca 4
bit cao.

Néu co CY = 1 hodc néu 4 bit cao ciia thanh ghi A ¢6 gia tri > “9” (101 0xxxx —
1111xxxx), thi “6"dwoc cong vdi 4 bit cao aé tao ra s6 BCD & 4 bit cao. Sau khi
cong co CY = I néu cé sé nhé tir 4 bit cao nhung co CY khéng bi xéa. Vay thi co
CY chi ra rdng tong cua 2 todn hang BCD ban dau Ién hon 99. Co OV khéng bi
danh huwong.

Tat cd sw kién trén chi xay ra trong mot chu ky may. Lénh ndy thwc hién phép bién
doi thdp phédn bang cdach cong 00H, 06H, 60H hay 66H véi ndi dung cia thanh
ghi A tiy thuée vao ndi dung ban dau cua thanh ghi A va cdc diéu kién cia tir
trang thai chuong trinh PSW.

DA A khong thé don gian bién d6i s6 hex trong thanh ghi A thanh sé dang BCD,
DA A cting khong ap dung cho phép trur thap phan.

S byte 1
S0 chu ky 1
Ma doéi twong 11010100
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

Hoat dong Gia str ndi dung cua thanh ghi A 1a BCD
F[[(A3-A0)>9] OR [(AC) = 1]]
THEN (A3 -A0) « (A3-A0)+6
AND
F[[(A7-A4)>9]OR [(C)=1]]
THEN (A7 -A4)« (A7-A4)+6

e Vidy I: Cho biét trudc (A)=56H — biéu dién BCD cua s6 56
(R3)=67H — bicu dién BCD cua sb 67

Sau khi thyc thi chudi lénh: ADD A, R3
DA A
thi: c& CY=1 va (A)=23 — biéu dién BCD ciia s6 123 (56+67)
Al 56H _ﬂADDC A,R3 CY=0
56H + 67H=BDH—A |BDH| AC=0 [§6 + 67 = 123
R3 | 6 H-+—— Ov=1 /
A BDH——\DA A CY=1
BDH + 06H = C3H—=C3H + 60H = 23H—A AC=0
(4 bit thap > 9) (4 bit cao > 9) Ov=Il

e Vidy 2: Cho biét trudc (A)=59H — biéu dién BCD ciia s6 59
(R3)=28H — biéu dién BCD cua sb 28

Sau khi thuc thi chudi 1énh: ADD A,R3
DA A
thi: c& CY=0 va (A)=87 — biéu dién BCD cua s6 87 (59+28)
Al soH ADD A, R3 CY=0
59H +28H=81H —A | 81H | AC=l 59 + 28 87
R3 | 28H4——> Oov=1 /
Al stHH—a" CY=0
81H + 06H = 87H >A AC=1
AC =1 OV=1
e Vidy 3: Cho biét trudc (A)=86H — biéu dién BCD cua s6 86
(R3)=92H — biéu dién BCD cua s6 92
Sau khi thuc thi chudi 1énh: ADD A,R3
DA A
thi: c& CY=1 va (A)=78 — biéu dién BCD cuia s6 178 (86+92)
A 86H——\ADD A,R3 CY=1
86H+92H=18H—A | 18H | AC=0 |86 + 02 = 178
R3 | 2H4—~ ov=1 /
Al 18H A8 Cy=1
18H + 60H = 78H—A AC=0
CY=1 Oov=1
56 Bién soan: Pham Quang Tri
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

e Vidy 4: Cho biét trudc (A)=56H — biéu dién BCD cua s6 56
(R3)=67H — biéu dién BCD cua s6 67

co CY=1
Sau khi thyuc thi chudi 1énh: ADDC A, R3
DA A

thi: c& CY=1 va (A)=24 — biéu dién BCD cua sb 124 (56+67+1)

A [36HJ—oAPPCARS  —CY=]  CY=0, AC=0,OV=I
56H +67H+ IH=BEH—A |[BEH | [§6¥ 67+ 1=124

R3 | 67T H4—> / \
A [BER}—4 CY=1
BEH + 06H = CAH—C4H + 60H = 24H—A | 24H | AC=0
(4 bit thap > 9) (4 bit cao > 9) Ov=l]
o Luuy: Céc gia tri BCD c6 thé dugc ting thém 1 don vi hodc gidm di 1 don vi bang cach
cong voi 01H (khi tiang) hodac cong voi 99H (khi giam).
o Vidu I: Gia st cho (A)=39H — biéu dién BCD cua sb 39.
Sau khi thuc thi chudi 1énh: ADD A, #01H
DA A
thi: c& CY=0 va (A)=40H — biéu dién BCD cua s6 40.
o Vidu 2: Gia str cho (A)=30H — biéu dién BCD ciia s6 30.
Sau khi thyc thi chudi 1énh: ADD A, #99H
DA A
thi: c& CY=1 va (A)=29H — biéu dién BCD ctia s6 29.
2. Nhom Iénh logic:
Bdng trang thdi cia cdc phép todan logic
AND — OR — XOR - CPL
A B AAND B AORB AXORB CPLA
0 0 0 0 0 1
0 1 0 1 1 1
1 0 0 1 1 0
1 1 1 1 0 0
2.1. ANL <dest-byte>, <src-byte>
e Chirc nang: AND hai toan hang (Logical-AND).
o Mo ta: ANL thuc hién phép toan AND tung bit gitra hai toan hang dugc chi ra trong 1énh

va luu két qua vao toan hang dich (dest-byte). Cdc co khong bi dnh huwong.

o Luuy: Khi 1énh nay duoc dung dé sira doi mot port xuat, gia tri dugc ding lam dir lidu
ban dau cua port dugc doc tir bo chot dir 1iu xuat, khong phai tir cac chan port.

|
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Chuwong 3: Tdp lénh cua 8051.

Truwong DH Cong nghiép Tp. HCM.

o Cdc dang lénh:

ANL A, Rn
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

ANL A, direct
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

ANL A, @Ri
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

ANL A, #data
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

ANL direct, A
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

ANL direct, #data
S6 byte
S6 chu ky
Ma déi twong
Hoat dong

1
1

0101 1rrr

(A) < (A) AND (Rn)

2

1

01010101 aaaaaaaa

(A) < (A) AND (direct)

1

1

01010111

(A) < (A) AND ((R1))

2
1

01010100  dddddddd
(A) < (A) AND #data

2

1

01010010 aaaaaaaa
(direct) « (direct) AND (A)

3
2
01010011 aaaaaaaa dddddddd
(direct) <« (direct) AND #data

e Vidy: Cho biét trude (A)=C3H, (R0)=2AH, (P3)=(BOH)=75H, (2AH)=55H.

Sau khi thyuc thi Iénh ANL A, RO thi: (A)=02H

ANL A, RO

A | C3BH+—

RO [ 2AH1—L

C3H AND 2AH =02H—A

02H

>

11000011B
001010108

00000010B
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

Sau khi thyc thi 1énh ANL A, BOH hay ANL A, P3 thi: (A)=41H

ANL A, P3

A | C3H+—=
C3H AND 75SH=41H—A | 41H

P3/BOH | 7sHI—L >
\ ANL A, BOH

S
e 11000011B
01110101B

01000001B

Sau khi thuc thi 1énh ANL A, @RO thi: (A)=41H

ANL A, @RO

A | C3H

C3H AND 55H=41H—A | 41H

RO | 2AH—+— 2AH| 55H

11000011B
01010101B
01000001B
Sau khi thyc thi 1énh ANL A, #2AH thi: (A)=02H
ANL A, #2AH
A | C3BH+—a.
C3H AND 2AH = 02H— A | 02H
2AH (\ >
11000011B
AND00101010B
00000010B

Sau khi thyc thi Iénh ANL BOH, A hay ANL P3, A thi: (P3)=41H

ANL P3, A

P3/BOH | 75SH4—a.
75H AND C3H = 41H—»P3 | 41H
Al c3p—£ >
\ANL BOH, A

[ & 01110101B

AND 11000011B

01000001B

Sau khi thuc thi Iénh ANL 2AH, #B0H thi: (2AH)=10H

ANL 2AH, #BOH

2AH| SSH+—=

55H AND BOH = 10H—2AH| 10H

4
01010101B
101 10000B
100010000B-
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Chuwong 3: Tdp lénh cua 8051.

Truwong DH Cong nghiép Tp. HCM.

2.2. ORL <dest-byte>, <src-byte>

o Churc nang: OR logic hai toan hang (Logical-OR).

o Mo ta:

ORL thuc hién phép toan OR tirng bit gitra hai toan hang duogc chi ra trong 1€nh va

luu két qua vao toan hang dich (dest-byte). Céc co khéng bi danh hieong.

o Luuy:

Khi 1énh nay duoc dung dé sira doi mot port xuét, gia tri duoc dung lam dir liéu

ban dau cia port dugc doc tir bd chdt dir liéu xut, khong phai tir cac chan port.

o Cdc dang lénh:

ORL A, Rn
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

ORL A, direct
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

ORL A, @Ri
S6 byte
S6 chu ky
Ma doi tiong
Hoat dong

ORL A, #data
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

ORL direct, A
S6 byte
S6 chu ky
Ma déi twong
Hoat dong

ORL direct, #data
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

1
1

01001rrr

(A) <= (A) OR (Rn)

2

1

01000101 aaaaaaaa
(A) < (A) OR (direct)

1
1

0100011i

(A) < (A) OR ((Ri))

2

1

01000100  dddddddd
(A) < (A) OR #data

2

1

01000010  aaaaaaaa
(direct) <« (direct) OR (A)

3
2
01000011 aaaaaaaa dddddddd
(direct) « (direct) OR #data
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

e Vidy: Cho biét truée (A)=C3H, (R0)=2AH, (P3)=(B0)=75H, (2AH)=55H.
Sau khi thyc thi 1énh ORL A, RO thi: (A)=EBH

ORL A, RO
A | C3H+—~
C3H OR 2AH EBH— A | EBH
RO | 2AH:
11000011B
001010103
111010113

Sau khi thyc thi Iénh ORL A, BOH hay ORL A, P3 thi: (A)=F7H

ORL A, P3

A| C3H—=
C3H OR 7SH=F/H—A | FTH

P3/BOH | 7sHI—L >
\ ORL A, BOH

[ A 11000011B

OR 01110101B

11110111B

Sau khi thuc thi Iénh ORL A, @RO thi: (A)=D7H

ORL A, @RO

A | C3H

C3H OR 55H=D7H—A | D7TH

RO | 2AH—+— 2AH | 55H
110000113
* 010101018
11010111B-

Sau khi thyc thi 1énh ORL A, #2AH thi: (A)=EBH

ORL A, #2AH

A | C3H+——-~a

C3H OR 2AH=EBH— A | EBH

2AH—L >

110000118
001010108

11101011B

Sau khi thyc thi Iénh ORL BOH, A hay ORL P3, A thi: (P3)=F7H

ORL P3, A
P3/BOH | 75H-—=
75H OR C3H=F7/H-»P3 | FTH
Al c3al—{ —
\ ORL BOH, A
A 01110101B
OR 110000118
11110111B
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Chuwong 3: Tdp lénh cua 8051.
Sau khi thyc thi Iénh ORL 2AH, #BO0H thi: (2AH)=F5H

ORL 2AH, #B0H

Truwong DH Cong nghiép Tp. HCM.

2AH| SSH1—a
55H OR BOH = F5SH —2AH | FSH
BOH
01010101B
X 101100008
1111010113

2.3. XRL <dest-byte>, <src-byte>

o Churc nang: XOR logic hai toan hang (Logical Exclusive-OR).

o Mo ta: XRL thyc hién phep toan XOR tung bit gitra hai toan hang dugc chi ra trong 1énh
va luu két qua vao toan hang dich (dest-byte). Cdc co khong bi anh huwong.
o Luuy: Khi 1€nh nay duogc dung dé sira doi mot port XUAt, gia tri dugc dung lam du liéu

ban dau cua port dugc doc tir b chdt dir liéu xuat, khong phai tir cdc chéan port.

o Cdc dang lénh:

XRL A, Rn

S6 byte 1

S6 chu ky 1

Ma doi twong 01101rrr

Hoat dong (A) < (A) © (Rn)
XRL A, direct

S6 byte 2

S6 chu ky 1

Ma déi twong 01100101 aaaaaaaa

Hoat dong (A) <« (A) @ (direct)
XRL A, @Ri

S6 byte 1

S6 chu ky 1

Ma doi twong 01100111

Hoat dong (A) < (A) @ ((Ri))
XRL A, #data

S6 byte 2

S6 chu ky 1

Ma déi twong 01100100  dddddddd

Hoat dong (A) < (A) © #data
XRL direct, A

S6 byte 2

S6 chu ky 1

Ma doi twong 01100010  aaaaaaaa

Hoat dong (direct) <« (direct) @ (A)
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

XRL direct, #data

S6 byte 3

S6 chu ky 2

Ma doi twong 01100011 aaaaaaaa dddddddd
Hoat dong (direct) « (direct) @ #data

e Vidu: Cho biét trudc (A)=C3H, (R0O)=2AH, (P3)=(B0)=75H, (2AH)=55H.
Sau khi thyc thi 1énh XRL A, RO thi: (A)=E9H

XRL A, RO
Al C3HL—a
C3H XOR 2AH = E9H—>A | E9H
RO [ 2AH}—£
11000011B
00101010B
11101001B
Sau khi thyc thi 1énh XRL A, BOH hay XRL A, P3 thi: (A)=B6H
XRL A, P3
A | C3GH——a.
C3H XOR 75H = B6H—» A | B6H
P3/BOH [ 75H-—L >
\ XRL A, BOH

XOROIIIOIOIB

A 11000011B
10110110

Sau khi thyc thi 1énh XRL A, @RO thi: (A)=96H

XRL A, @RO

C3H XOR 55H=96H— A | 96H

A| C3H

RO | 2AH—+—> 2AH| 55H

11000011B
01010101B
10010110B
Sau khi thuc thi 1énh XRL A, #2AH thi: (A)=E9H
XRL A, #2AH
A | C3GH——a.
C3H XOR 2AH = E9H— A | E9H
2AH— L ——
11000011B
XOR001010IOB
11101001B

Sau khi thyc thi Iénh XRL BOH, A hay XRL P3, A thi: (P3)=B6H

XRL P3, A

75H XOR C3H=B6H—P3 | B6H

\ XRL BOH, A

A
XOR01110101B
11000011B

10110110B

P3/BOH | 7SH+—=

A| C3H
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.
Sau khi thyc thi Iénh XRL 2AH, #B0H thi: (2AH)=ESH

XRL 2AH, #B0H

2AH| 55H—+—
55H XOR BOH = ESH—2AH | ESH
BOH
01010101B
10110000B
11100101B
24. CLR A
e Churc nang: Xba thanh ghi A (Clear Acc).
o Mo ta: Thanh ghi A bi x0a (dt cd cdc bit déu bang 0). Cdc co khéng bi anh huéng.
o Cdc dang lénh:
So”: byte 1
S0 chu ky 1
Ma doi twong 11100100
Hoat dong (A) <0
e Vidu: Cho biét truéc (A)=5CH.
Sau khi thyc thi Iénh CLR A thi: (A)=00H
CLRA

A | SCH+——A | 00H

2.5. CPL A
o Chirc nang: Lay bu ndi dung thanh ghi A (Complement Acc).
oMb ta: Mbi mét bit ctia thanh ghi A dugc 14y bu logic (bii 1: cdc bit 1 dwge thi doi thanh
bit 0 va cac bit 0 dwoc thi doi thanh bit 1). Cac co khong bi anh huong.

Sé: byte 1
S0 chu ky 1
Ma doi twong 11110100
Hoat dong (A) « NOT(A)

e Vidyu: Cho biét trudc (A)=5CH.
Sau khi thyc thi 1énh CPL A thi: (A)=A3H

A|SCH+—A | A3H
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

2.6. RL A
e Churc nang: Quay trai thanh ghi A (Rotate Acc Left).
o Mo ta: 8 bit trong thanh ghi A duoc quay trai 1 bit. Bit 7 dugc quay dén vi tri cua bit 0.
Cdc co khong bi anh huong.
Sé: byte 1
S0 chu ky 1
Ma doi twong 00100011
Hoat dong (Antl) < (An),n=0-06
(A0) « A7

e Vidy: Cho biét trudc (A)=C5H.
Sau khi thyc thi 1énh RL A thi: (A)=8BH
Al1|1|0ofof0o|1|0]|1]|=C5H

i o v v v v B

Al1(0(0]|0]|1(0]|1]|1|=8BH

2.7.RLC A
e Churc nang: Quay trai thanh ghi A cung véi ¢o nhd.

o Mo ta: 8 bit trong thanh ghi A va c& nhé cling dugc quay trai 1 bit. Bit 7 duge di chuyén
dén co CY va trang thai ban dau cua co CY dugce dua dén vi tri cua bit 0. Cdc co
khac khong bi anh huong.

S6 byte 1

S6 chu ky 1

Ma déi twong 00110011

Hoat dong (Antl) <« (An),n=0-6
(A0) « (C), (C) « A7

e Vidu: Cho biét trudc (A)=C5H va c& CY=0.
Sau khi thyc thi Iénh RLC A thi: (A)=8AH va co CY=1
cy|o| |1|1]|0]0|0|1]|0|1|A=C5H

L uBiR1IRIR1R1RIRE <J

CY|1 1(0{0|0|1|0|1]|0|A=8AH

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

2.8. RR A
o Churc nang: Quay phai thanh ghi A (Rotate Acc Right).
o Mo ta: 8 bit trong thanh ghi A dugc quay phai 1 bit. Bit 0 dugc quay dén vi tri cua bit 7.
Cdc co khong bi anh huong.
Sé: byte 1
So chu ky 1
Ma doi twong 00000011
Hoat dong (An) < (Antl),n=0-06
(A7) « A0

e Vidy: Cho biét truéc (A)=C5H.
Sau khi thuc thi 1énh RR A thi: (A)=E2H
Al1({1|0]|0|0|1]|0|1]|=C5H

A

I N N N N N NN
I
Al1(1(110]0]0(1]0]|=E2H

2.9. RRC A

e Chirc nang: Quay phai thanh ghi A cung v&i co nhé.

o Mo ta: 8 bit trong thanh ghi A va cd nhé cing dugc quay phai 1 bit. Bit 0 duoc di chuyén
dén co nhé va trang thai ban dau cta cd nhé duge dua dén vi tri cua bit 7. Cde co
khdc khong bi anh huong.

S6 byte 1

S6 chu ky 1

Ma déi twong 00010011

Hoat dong (An) <« (Ant1),n=0-6
(A7) <« (O)
(B) « A0

e Vidy: Cho biét trudc (A)=C5H va c& CY=0.
Sau khi thyuc thi Iénh RRC A thi: (A)=62H va co CY=1
CY|[oOo| [1]|1]0]|0]|0]|1]|0]|1|A=C5H

N N N N N N N

Cy|1 0({1{1]0|0(0]|1]|0|A=62H

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.
2.10. SWAP A

e Chitc nang: Trao d6i ndi dung hai nira thap va cao cua thanh ghi A (Swap nibble).

o Mo ta: SWAP A trao doi ndi dung hai ntra thip va cao cta thanh ghi A (cdc bit tir 3 dén 0
& cdc bit tir 7 den 4). Thao tac nay con co6 thé dugc hiéu nhu 1a quay thanh ghi A
di 4 bit. Cac co khong bi anh huong.

S6 byte 1

S6 chu ky 1

Ma doi twong 11000100

Hoat dong (A3-A0) < (A7-A4)

e Vidy: Cho biét trudc (A)=C5H.
Sau khi thyc thi 1énh SWAP A thi: (A)=5CH

Al1|1(0(0|0|1]|0(1

Aloj1(of1|1|1]|0¢(0

o Luuy: Lénh nay c6 thé dugc dung dé chuyén d6i gia tri nhi phan trong thanh ghi A (gid
tri nay nhé hon 100) thanh s6 BCD nhu sau:
MOV B, #10 ;Chia gia tri cho 10 dé tach ra
DIV AB ;(A)=digit chuc — (B)=digit don vi.
SWAP A ;Pua digit chuc 1én nira cao ciia ACC.
ADD A, B ;Thém digit don vi vao nira thép.

3. Nhém 1énh di chuyén dir liéu:
3.1. MOV <dest-byte>, <src-byte>

e Chitc nang: Di chuyén ndi dung cua toan hang ngudn (src-byte) dén toan hang dich (dest-
byte).

o Mo ta: Noi dung cua byte duoc chi ra lg()’i toan hang thtr hai duogc sao chép vao vi tri dugc
xac dinh bdi todn hang thr nhat. Byte nguon khong bi anh hudng. Cdc thanh ghi
khac va cdc co khong bi anh huong.

o Cdc dang lénh:

MOV A, Rn
S6 byte 1
S6 chu ky 1
Ma déi twong 11101rrr
Hoat dong (A) <« (Rn)
MOV A, direct
S6 byte 2
S6 chu ky 1
Ma déi twong 11100101 aaaaaaaa
Hoat dong (A) « (direct)
Luu y: MOV A, ACC la lénh khong hop [é.
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Chuwong 3: Tdp lénh cua 8051.

Truwong DH Cong nghiép Tp. HCM.

MOV A, @Ri
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

MOV A, #data
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

MOV Rn, A
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

MOV Rn, direct
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

MOV Rn, #data
S6 byte
S6 chu ky
Ma déi twong
Hoat dong

MOV direct, A
S6 byte
S6 chu ky
Ma déi twong
Hoat dong

MOV direct, Rn
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

MOV direct, direct
S6 byte
S6 chu ky
Ma déi twong
Hoat dong

1
1

1110011i

(A) < (R)

2

1

01110100 dddddddd
(A) « #data

1

1

1111 1rrr

(Rn) <« (A)

2

2

101011rrr aaaaaaaa

(Rn) « (direct)

2

1

O1111rrr dddddddd
(Rn) « #data

2

1

11110101 aaaaaaaa
(direct) « (A)

2

2

10001 rrr aaaaaaaa
(direct) <« (Rn)

3

2

10000101 aaaaaaaa aaaaaaaa
(direct) <« (direct)

Luu y: byte 2 chira dia chi nguon, byte 3 chira dia chi dich.
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Chuwong 3: Tdp lénh cua 8051.

Truwong DH Cong nghiép Tp. HCM.

MOV direct, @RI
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

MOV direct, #data
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

MOV @Ri, A
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

MOV @Ri, direct
S6 byte
S6 chu ky
Ma doi twong
Hoat dong
MOV @Ri, #data
S6 byte
S6 chu ky
Ma déi twong
Hoat dong

2

2

10000111

(direct) <« ((R1))

daaaaaaa

3

2

01110101 aaaaaaaa dddddddd
(direct) <« #data

1
1

11110111
(RD)) < (A)

2

2

10100111 aaaaaaaa
((Ri)) « (direct)

2
1

0111011i dddddddd
((Ri)) <« #data

Vi du: Cho biét trude (A)=5FH, (R0)=30H, (30H)=40H, (P1)=CAH.

Sau khi thyc thi 1énh MOV A, RO thi: (A)=30H, (R0)=30H

MOV A, RO
A| 5FH |« f> A| 30H
RO | 30H RO | 30H
Sau khi thuc thi énh MOV A, 30H thi: (A)=40H, (30H)=40H
MOV A, 30H
A | 5FH |« f> A | 40H
30H | 40H 30H | 40H
Sau khi thuc thi énh MOV A, @RO thi: (A)=40H, (R0)=30H, (30H)=40H
MOV A, @RO
A | SFH |« f> A | 40H
RO | 30HH—»30H | 40H 30H | 40H | RO | 30H
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Chuwong 3: Tdp lénh cua 8051.

Truwong DH Cong nghiép Tp. HCM.

Sau khi thuc thi 1énh MOV A, #30H thi: (A)=30H

MOV A, #30H

A | 5FH |«
§> A | 30H
30H ——
Sau khi thuc thi 1énh MOV RO, A thi: (A)=5FH, (R0)=SFH
MOV RO, A
RO | 30H |« f> RO | 5FH
A | sFH A | sSFH

Sau khi thuc thi Iénh MOV RO, P1 thi: (R0)=CAH, (P1)=CAH

RO
P1

MOV RO, P1

Sau khi thyc thi 1énh MOV R0, #90H thi: (R0)=90H

RO

Sau khi thyc thi 1énh MOV P1, A thi: (A)=5FH, (P1)=5FH

P1
A

Sau khi thyc thi 1énh MOV P1, RO thi: (R0)=30H, (P1)=30H

P1
RO

30H |« §> RO | CAH
CAH P1 | CAH

MOV RO, #90H
30H |=

§> RO | 90H

90H —

MOV P1L, A
CAH |« §> P1 | 5FH
S5FH A | SFH

MOV P1, R0
CAH |« f> P1 | 30H
30H RO | 30H

Sau khi thyc thi 1énh MOV P1, 30H thi: (30H)=40H, (P1)=40H

Pl

30H

CAH

MOV P1, 30H

-t
Rl

40H

iy

30H

40H

40H

Sau khi thuc thi 1énh MOV P1, @RO thi: (R0)=30H, (30H)=40H, (P1)=40H

MOYV P1, @RO

A

P1| CAH

RO
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Chuwong 3: Tdp lénh cua 8051.

Truwong DH Cong nghiép Tp. HCM.

Sau khi thuc thi 1énh MOV 30H, #30H thi: (30H)=30H

30H

MOV 30H, #30H

40H |=
§> 30H
30H——

30H

Sau khi thuc thi 1énh MOV @RO, A thi: (A)=5FH, (30H)=5FH, (R0)=30H

RO
A

30H—+— 30H

SFH

MOV @R0, A

40H

- f> 30H
A

SFH

RO | 30H

SFH

Sau khi thuc thi énh MOV @RO, P1: (30H)=CAH, (P1)=CAH, (R0)=30H

MOV @R0, P1
RO | 30H—+—30H | 40H [« §> 30H| CAH| RO | 30H
P1 | CAH P1 | CAH
Sau khi thuc thi Iénh MOV @RO0, #90H thi: (30H)=90H, (R0)=30H
MOV @R, #90H
RO | 30H—+—30H | 40H (= q> 30H | 90H
90H RO | 30H
3.2. MOVC A, @A+ <base-reg>
e Chirc ning: Di chuyén byte mi hodc byte hang sb.
o Mo ta: MOVC nap cho thanh ghi A byte ma hodc byte hang sé tir bd nhé chuong trinh.

Dia chi cua byte dugc tim nap 14 tong cia gia tri 8 bit khong déu ban dau chira
trong thanh ghi A v6i ndi dung cua thanh ghi nén 16 bit (thanh ghi nén cé thé la
con tré dir liéu hodc PC). Trong truong hop sau, thanh ghi PC duoc ting dé chi
dén dia chi cua 1énh tiép theo trude khi dugce cong voi ndi dung cua thanh ghi A,
céc thanh ghi nén khong bi thay doi. Phép cong bit thir 16 do sd nhd tir 8 bit thap
c6 thé truyén qua céc bit cao. Cdc co khéng bi anh huéng.

o Cdc dang lénh:

MOVC A, @A+DPTR

So byte

S6 chu ky
Ma doi twong
Hoat dong

MOVC A, @A+PC

So byte

S6 chu ky
Ma déi twong
Hoat dong

1
2
10010011

(A) < ((A)HDPTR))

1
2
10000011

(A) < (AHPO)
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

e Vi du I: Cho biét trusc (A)=7BH, (PC)=345H, (DPTR)=1234H. O nhé ROM ndi
(3COH)=AAH. O nhé ROM ngoai (12AFH)=BBH.

Sau khi thuc thi 1énh MOVC A, @A+PC thi: (A)=AAH

ROM NOI
NE S MOVC A, @A+PC 3C1H
7BH + 345H = 3COH—> 3COH | AAH+—A | AAH
PC | 345H- 3BFH
Sau khi thyc thi Iénh MOVC A, @ A+DPTR thi: (A)=BBH
ROM NGOAI
NE 32 MOVC A, @A+DPTR 12BOH
7BH + 1234H = 12AFH—12AFH | BBH+—A | BBH
DPTR | 1234H-+—" 1DAEH
e Vidu 2: Cho chudi lénh sau:
MOVC A, @A+PC (@A+PC)=([A]+[PC))
SJMP S ;D0 dai Iénh 1a 2 byte.
DULIEU:
DB 66H,77H,88H
DB 99H,0AAH
DB 0BBH

Sau khi thuc thi chudi 1énh thi:
= (A)=66H néu trudc khi thyc thi 1énh ta c6 (A) = 02H.
= (A)=77H néu trudc khi thyc thi 1énh ta c6 (A) = 03H.
= (A)=88H néu trudc khi thyuc thi 1énh ta c6 (A) = 04H.
=  (A)=99H néu trudc khi thuc thi 1énh ta c6 (A) = 05H.
= (A) = AAH néu trude khi thyc thi 1énh ta ¢6 (A) = 06H.
=  (A)=BBH néu trudc khi thuc thi 1énh ta c6 (A) = 07H.

e Vidu 3: Cho chudi lénh sau:
MOV DPTR, #CODEDISP

MOVC A, @A+DPTR (@A+DPTR)=([A]+[DPTR])

SIMP $ ;D0 dai I¢nh 1a 2 byte.
CODEDISP:

DB 48H,5AH,6BH,0A9H,0F5H,90H

Sau khi thuc thi chudi 1énh thi:

(A) = 48H néu trudc khi thuc thi 1énh ta c6 (A) = 00H.
(A) = 5AH néu trudc khi thuc thi 1énh ta co (A) = 01H.
(A) = 6BH néu trudc khi thyc thi 1énh ta c6 (A) = 02H.
(A) = A9H néu trude khi thyc thi 1énh ta c6 (A) = 03H.
(A) = F5H néu trudc khi thyc thi 1énh ta ¢ (A) = 04H.
(A) = 90H néu trudc khi thuc thi 1énh ta c6 (A) = 05H.

44048048030

|
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Chuwong 3: Tdp lénh cua 8051.

Truwong DH Cong nghiép Tp. HCM.

3.3. MOVX <dest-byte>, <src-byte>

o Churc nang:

e Mo ta:

Di chuyén & bo nhé ngoai (Move External).

MOVX chuyén dir liéu gitra thanh ghi A véi ndi dung ctia mot byte trong bo nhé
dir liéu ngoai (ta ding ky hiéu X noi tiép véi MOV). Cac 1énh nay dugc chia lam 2
loai, hai loai ndy khac nhau & chd ching cung cép dia chi gian tiép 8 bit hay 16
bit cho b nhé dir li€u ngoai c6 dung lugng 256 byte hay 64 KB.

Véi logi thir nhat, st dung thanh ghi RO hodc R1 dé luu giir dia chi cua dir liéu
can truy xuit thuoc RAM ngoai. Loai nay dung trong trudng hop bd nhé RAM ¢
dung luong nhé (¢6i da la 256 byte). Port 1 & Port 2 1a port xuat/nhip dir liéu.
V6i logi thir hai, st dung thanh ghi DPTR d¢ luu gifr dia chi cta dit liéu cén truy
xudt thudc RAM ngoai. Loai nidy ding trong truong hop b nhé RAM c6 dung
luong 16n (10 da la 64 KB). Port 1 1a port xuat/nhip dir liéu.

Trong nhiéu tinh huong ta c6 thé tron hai loai trén cua 1énh MOVX. Mot day
RAM 16n véi cac dudng dia chi cao duoc didu khién bai P2 ¢ thé duge dinh dia
chi thong qua con tré dit liéu hodc véi ma dé xuét ra cac bit dia chi cao dén P2
duoc tiép theo bdi mot 1énh MOV X sir dung RO hoac R1.

o Cdc dang lénh:

MOVX A, @Ri

S6 byte 1

S6 chu ky 2

Ma doi twong 11100011i

Hoat dong (A) « ((Ri))
MOVX A, @DPTR

S6 byte 1

S6 chu ky 2

Ma doi twong 11100000

Hoat dong (A) < ((DPTR))
MOVX @Ri, A

So byte 1

S6 chu ky 2

Ma déi twong 11110011

Hoat dong ((R)) < (A)
MOVX @DPTR, A

S6 byte 1

S6 chu ky 2

Ma déi twong 11110000

Hoat dong (DPTR)) « (A)

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

e Vi du: Cho biét truéc (A)=AAH, (DPTR)=1234H, (R0)=34H. O nhé RAM ngoai 256 byte:
(34H)=12H & 64 KB: (1234H)=7FH

Sau khi thyc thi 1énh MOVX A, @RO thi: (A)=12H

ATAAH l« MOVX A, @R0
RAM NGOAI
DL <256 BYTE
RO | 3dH-++»34H | 12H
33H

Sau khi thyc thi Iénh MOVX @RO0, A thi: 6 nhé RAM ngoai (34H)=AAH

A [AAH MOVX @RO0, A
RAM NGOAI
DL <256 BYTE 35H
35H f> 34H | AAH
RO [ 34H1>34H | 12H |« 33H
RAM NGOAI
33H 256 BYTE‘

Sau khi thyc thi Iénh MOVX A, @DPTR thi: (A)=7FH

MOVX A, @DPTR
A | AAH [« ’

RAM NGOAI

DL<64KB
1235H f> A | TFH

DPTR | 1234H+— 1234H | 7FH
1233H

Sau khi thuc thi Iénh MOVX @DPTR, A thi: (1234H)=AAH

A | AAH MOVX @DPTR, A
RAM NGOAI
DL <64 KB 1235H
1235H f> 1234H | AAH
DPTR | 1234H-+— 1234H | 7FH |« 1233H
RAM NGOAI
1233H M NG
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.
3.4 MOV DPTR, #datal6
e Chitc nang: Nap hang sb 16-bit cho con tré dir liéu DPTR.

o Mo ta: Con tré dit li¢u duoc nap boi hﬁng s6 16-bit chi ra trong 1€nh. Héng sb 16-bit dugc
dat 6 byte 2 va byte 3 cua 1énh. Byte 2 la byte cao duoc nap cho DPH con byte 3
1a byte thap dugc nap cho DPL. Cdc co  khong bi anh huong.

S6 byte 3

S6 chu ky 2

Ma déi twong 10010000 dddddddd dddddddd
Hoat dong (DPTR) « #datal6

o Vidu:
Sau khi thuc thi Iénh MOV DPTR, #1234H thi:

DPH N MOV DPTR, #1234H
DPTR - DPH| 12H
é f> DPTR

DPL o’

1234H

1234H— N ppL [ 34H

3.5. PUSH direct
e Chirc nang: Cat vao ngan xép (stack).

o Mo ta: Con trd stack dugc tang bdi 1. Noi1 dung cua toan hang dugc chi ra trong 1énh sau
dé dugce sao chép vao RAM ndi tai dia chi dugc tro dén badi con tro stack. Cdc co
khong bi anh huong.

S6 byte 2

S6 chu ky 2

Ma déi twong 11000000  aaaaaaaa
Hoat dong (SP) < (SP)+1

((SP)) <« (direct)

o Vidu: Cét tam thoi noi dung cua thanh ghi A, B va R0 vao ngan xép. Cho biét trudc (A)=AAH,
(B)=BBH, (R0)=CCH, (SP)=5FH.

Sau khi thuc thi chudi 1énh: PUSH A
PUSH B
PUSH 00H
Thi: (SP)=62H, (60H)=AAH, (61H)=BBH, (62H)=CCH

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

A[AAH PUSH A
LUUY:
B | BBH PUSHB VUNG NHG NGAN XEP
THUQC LOAI BO NHO FILO
RO | CCH PUSH RO (VAO TRUGC RA SAU)
7FH N
. § NGAN XEP
henlemn. = (SP)=62H | CCH (STACK)
61H | BBH |=
60H | AAH [= ;
thlr.:“cr1;1’;’);:nkll:fainh_> (SP) = 5FH -
RAM NOI
3.6. POP direct
e Chirc nang: Lay ra tir ngan xép (stack).
o Mo ta: Noi dung cua vung RAM noi dugc dinh dia chi boi con trd stack SP dugce doc va

ndi dung con tro stack dugc giém béi 1. Gia tri doc duoc sau do duogc chuyén dén
byte dugc dinh dia chi truc tiép chira  trong Iénh. Cdc co khong bi anh huong.

S6 byte 2

S6 chu ky 2

Ma déi twong 11010000  aaaaaaaa
Hoat dong (direct) « ((SP))

(SP) « (SP) -1

e Vidu: Ly lai ndi dung ctia thanh ghi A, B va RO da cat vao ngan xép luc dau (vi du trén).

Sau khi thue thi chudi 1énh: POP 00H
POPB
POPA
Thi: (SP)=5FH, (R0)=CCH, (B)=BBH, (A)=AAH
POP RO » CCH| RO
POP B - BBH | B
POP A » AAH | A
7FH 3 ,
' LlfU Y: ,
VUNG NHO NGAN XEP
- i NGAN XBP THUQC LOAI BO NHG FILO
61H | BBH
60H | AAH y

Trude khi —V(SP) — SFH

thyc hién 1¢nh

RAM NOI
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.
3.7. XCH A, <byte>

e Chirc nang: Trao d6i ndi dung cta thanh ghi A v6i ndi dung ciia mot byte

o Mo ta: XCH nap cho thanh ghi A ndi dung cua byte chi ra trong 1€nh, dong thoi ghi ndi
dung ban dau cua thanh ghi A cho byte vira néu trén. Toan hang ngudn dong thoi
la toan hang dich va nguoc lai.

o Cdc dang lénh:

XCH A, Rn

S6 byte 1

S6 chu ky 1

Ma doi twong 11001 rrr

Hoat dong (A) < (Rn)
XCH A, direct

S6 byte 2

S6 chu ky 1

Ma ddi tuong 11000101 aaaaaaaa

Hoat dong (A) © (direct)
XCH A, @Ri

S6 byte 1

S6 chu ky 1

Mi ddi twong 11000111

Hoat dong (A) < ((R1))

e Vidu: Cho biét trude (A)=3FH, (R0)=20H, (20H)=75H.
Sau khi thyc thi 1énh XCH A, RO thi: (A)=20H, (R0)=3FH
XCHA, R0

RO | 20H- 3FH (RO
Sau khi thuc thi 1énh XCH A, 20H thi: (A)=75H, (20H)=3FH
XCH A, 20H

20H | 75H- 3FH |20H
Sau khi thuc thi Iénh XCH A, @RO thi: (A)=75H, (20H)=3FH, (R0)=20H
XCH A, @R0

A | 3FH M 75H | A
RO | 20H—> 20H | 75H 3FH | 20H
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.
3.8. XCHD A, @Ri
e Chirc nang: Trao d6i digit (Exchange Digit).

o Mo ta: XCHD trao d6i ndi dung ntra thip cua thanh ghi A (biéu dién mét digit s hex
hodc BCD) véi ndi dung nira thap ciia mot byte trong RAM ndi, byte nay duoc
dinh dia chi gian tiép bai thanh ghi chi ra trong 1énh. Nita cao ciia cdc thanh ghi
vira néu trén khong bi anh hwong va cac co ciing khong bi anh huwong.

S6 byte 1

S6 chu ky 1

Ma doi twong 110101i

Hoat dong (A3 -A0) < (Ri3 —Ri0)

e Vidu: Cho biét trude (A)=36H, (R0)=20H, (20H)=75H.
Sau khi thuc thi 1énh XCHD A, @RO thi: (A)=35H, (20H)=76H

, XCHD A, @R0O
RO [ 200> 20H [ 75H] 76H | 20H

4. Nhom Iénh xir ly bit:
4.1. CLR bit

o Churc nang: Xba bit.

o Mo ta: Bit dugc chi ra trong 1énh dugc x6a. Cac co khong bi anh huong. CLR co thé thao
tdc trén co nhd va trén mot bit bat ky dwoc dinh dia chi bit.

o Cdc dang lénh:

CLR C
S6 byte 1
S6 chu ky 1
Ma doi twong 11000011
Hoat dong (C) <0
CLR bit
S6 byte 2
S6 chu ky 1
Ma doi twong 11000010  bbbbbbbb
Hoat dong (bit) «0

e Vidu: Cho biét trudc co CY=1, (P1)=FFH.

Sau khi thyc thi 1énh CLR C thi: c6 CY=0

CLR C
CY[1F—CY|O0

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.
Sau khi thyc thi 1énh CLR P1.3 thi: P1.3=0 tic lam (P1)=F7H

CLRP1.3

P13 PL3[0}—
1

P13 P1.3

P111111111=FFHd>P1 1(1{1{0|1|1|1|=F7H

4.2. CPL bit
Chike nang: LAy bu bit (Complex).

Mo ta: Bit duoc chi ra trong 1énh duoc léy bu. Mdt bit c6 gid tri 1 dugce d6i thanh 0 va
nguoc lai. Cdc co khdng bi dnh huwéng. CPL ¢é thé thao tdc trén co nhé va trén
mét bit bat ky dwgc dinh dia chi bit.

Luu y: Khi 1énh nay dugc dung dé lam thay doi gia tri cia mot chan xuét (bdt ky chdn
nao ciia mét port) thi gia tri dwoc dung lam dit liéu ban ddu cta chan dugc 1y tir
bo chét dir liéu xuat, khong phai duoc lay tir chan nhap.

Cdc dang lénh:

CPL C
S6 byte 1
S6 chu ky 1
Ma doi twong 10110011
Hoat dong (C) « NOT(C)
CPL bit
S6 byte 2
S6 chu ky 1
Ma déi twong 10110010 bbbbbbbb
Hoat dong (bit) « NOT(bit)

e Vidyu: Cho biét trudc co CY=1, (P1)=FFH.

Sau khi thuc thi 1énh CPL C thi: ¢ CY=0

CPL C
CY[1——CY|O0

Sau khi thyc thi Iénh CPL P1.3 thi: P1.3=0 tic lam (P1)=F7H
CPL P1.3

—>P13 P13 E/—7
1

P13 P1.3

P111111111:FFH¢>P1 1{1{1}0|1|1|1|=F7H

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.
4.3. SETB <bit>
e Chitc ndng: Set bit bang 1 (Set Bif).

oMb ta: SETB set bit dugc chi ra trong 1énh bang 1. SETB ¢ thé thao téc trén co nhé hodc
cdc bit bat ky dwoc dinh dia chi bit. Cac co khong bi anh huong.

o Cdc dang lénh:

SETB C
S6 byte 1
S6 chu ky 1
Ma doi twong 11010011
Hoat dong (C) «1
SETB bit
S6 byte 2
S6 chu ky 1
Ma déi twong 11010010 bbbbbbbb
Hoat dong (bit) « 1

e Vidu: Cho biét trudc c& CY=0, (P1)=00H.

Sau khi thuc thi 1énh SETB C thi: ¢co CY=1

SETB C
CY|0O——CY|1

Sau khi thyc thi Iénh SETB P1.3 thi: P1.3=1 tuc lam (P1)=08H
SETB P1.3

— P13 [0}—PL3[1—

P1.3 P1.3

P1{0{0{0{0{0(0[{0({0(=00H ﬁ> P1 {0{0{0{0O[X(0(0({0|=08H

4.4. ANL C, <src-bit>
o Churc nang: AND logic hai bit.
o Mo ta: Néu gia tri cua bit ngudn 13 0 thi 1énh nay s& x6a CY va nguoc lai néu gia tri cia
bit nguén la 1 thi Iénh nay gitr nguyén gia tri hién hanh cua co CY. Dau gach chéo
(/) dat trude toan hang trong chuong trinh hop ngtr chi ra rang bit nguén dugc lay
bu truge khi AND v6i CY nhung gid tri ciia bit nguén khong b thay déi boi
thao tac lay bu nay. Cac co khong bi anh huong.

o Cdc dang lénh:

ANL C, bit
S6 byte 2
S6 chu ky 2
Mé déi tuwong 10000010 bbbbbbbb
Hoat déng (C) « (C) AND (bit)
ANL C, /bit
S6 byte 2
S6 chu ky 2
Ma doi twong 10110000  bbbbbbbb
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.
Hoat dong (C) « (C) AND NOTbit)
e Vidu: Cho biét trudc (A)=72H, co CY=I.
Sau khi thyc thi 1énh ANL C, ACC.7 thi: co CY=0, (A)=72H

ANL C, ACC.7
cy[1 ’
0 1H AND 0H = OH—»CY @

—"ACCT o} ——

ACC.7

A |0(1(1(1(0|0|1]|0|=72H

Sau khi thuc thi 1énh ANL C, /ACC.7 thi: ¢& CY=1, (A)=72H

cy 1 ANL C,/ACC.7
ﬂAlH AND NOT(OH) = IH—»CY

—"ACCT [o}——

ACC.7

A 10|11|11(1({0(0(1{0=72H

4.5. ORL C, <src-bit>

e Churc nang: OR logic hai bit.

o Mo ta: Néu gia tri ciia bit nguon 1a 1 thi phép toan s& set c& CY=1 va nguoc lai néu gia tri
cua bit nguoén la 0 thi phep toan gitr nguyén gia tri hién hanh cua co CY. Dau gach
cheéo / dat trude toan hang trong chuong trinh hop ngir chi ra rang bit nguon duoc
lay bu trude khi OR logic v6i co nh6 nhung gid tri cia bit nguén khong bi thay
doi boi thao tac lay bu. Cac co khong bi anh huong.

o Cdc dang lénh:

ORL C, bit
S6 byte 2
S6 chu ky 2
Ma déi twong 01110010  bbbbbbbb
Hoat dong (C) «(C) OR (bit)
ORL C, /bit
S6 byte 2
S6 chu ky 2
Ma doi twong 10100000  bbbbbbbb
Hoat dong (C) « (C) OR NOT(bit)

e Vidu: Cho biét trudc(A)=72H, c& CY=0.
Sau khi thyc thi Iénh ORL C, ACC.7 thi: cd CY=0, (A)=72H

CY @ﬂORL C,ACC.T7
0OH OR OH = 0H—»CY @

—"ACCT (o} ——

ACC.7

A [0(1(1({1]{0]|0|1|0|=72H
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.
Sau khi thyc thi Iénh ORL C, /ACC.7 thi: co CY=1, (A)=72H

ORL C,/ACC.7
CY @ﬂ
OH AND NOT(0OH) = IH—»CY

—>ACC7 [o}——

A lo[iTaT1lolol1]0] = 72H

o Luuy: Céc lénh trén bao gdm lénh ANL va ORL nhung khong tép tai 1énh XRL. Cho nén
néu ta can XOR hai bit , BIT1 va BIT2, va két qua dugc cat vao trong co nho (CY)
thi ta stt dung doan 1€nh sau day:

ooooooooooooooooooooooooooooooooooooooooooooo

MOV C, BIT1 ;Nap BIT1 vao co nhé.

JNB BIT2, SKIP ;BIT2=0 thi C = BIT1.

CPL C ;BIT2=1 thi C\ = BITI\.
SKIP:

............................................. ;BIT1 XOR BIT2

4.6. MOV <dest-bit>, <src-bit>
e Chitc nang: Di chuyén bit ngudn (src-bif) dén bit dich (dest-bif).

o Mo ta: Noi dung cua bit dugc chi ra bdi toan hang thir hai dugc sao chép vao vi tri dugc
xé4c dinh boi toan hang thir nhat. Mot trong hai toan hang phai 1a ¢ nhd va toan
hang con lai c¢6 thé 1a bit bat ky duoc dinh dia chi bit. Bit ngudn khong bi anh
huodng. Cdc thanh ghi khac va cdc co khong bi anh huong.

o Cdc dang lénh:

MOV C, bit
S6 byte 2
S6 chu ky 1
Ma doi twong 10100010  bbbbbbbb
Hoat dong (C) « (bit)
MOV bit, C
S6 byte 2
S6 chu ky 2
Mé déi tuwong 10010010 bbbbbbbb
Hoat dong (bit) «(C)

e Vidy: Cho biét truée co CY=1, (P1)=C5H.
Sau khi thyc thi 1énh MOV C, P1.3 thi: c& CY=0, (P1)=C5H

MOV C,P13
CYE: f> cy o
(—>P1.3E P13 F”—7
r1 [1[1]o]ofo]1]0[1] = c5H p1 [1[1]o]oo]1]0[1] = c5H
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

Sau khi thuc thi 1énh MOV P1.3, C thi: co CY=1, (P1)=CDH
MOV P1.3,C

P1.3 P1.3

P1 (1|1|0({0]0(1(0|1|=C5H P1 1(0|0|X{1|0({1|=CDH

cy[1 §> cy[1]
—>PL3 E: P13 1/7
1

4.7. JB bit, rel
e Chitc nang: Nhay néu bit bang 1.

o Mo ta: Néu bit chi ra trong 1énh béng 1 thi nhay dén dia chi dugc chi ra trong 1énh con
nguoc lai thi ti€p tuc vai 1€nh ti€p theo. Cdc co khong bi anh huong, bit dwroc kiem
tra sé khong bi thay doi.

S6 byte 3

S6 chu ky 2

Ma doi twong 00100000 bbbbbbbb eceeeeee
Hoat dong (PC) « (PC)+3

IF (bit) = 1 THEN
(PC) <« (PC) + byte_2

o Luu do:

P Lénh tai

(bit) =1 (bi)=1" |nhin rel

(bi=0 | S
A

Chudi 1&énh JB bit, rel
ti€p theo

v

o Luuy: Tam nhay cua 1énh JB bit, rel bi gidi han ¢ khoang cach nhay tir -128 byte (nhay
lui) dén +127 byte (nhay toi) ké tir 1énh ké ti€p theo sau 1énh nhay c6 di€u kién
nay.

e Vidy I: Cho biét trudc (A)=56H, (P1)=CAH.

Sau khi thuc thi chudi 1énh:
JB P1.2, AAA
JB ACC.2, BBB
thi chuong trinh duoc tiép tuc vé6i 1énh tai nhin BBB, (P1)=CAH va (A)=56H.

e Vidu 2: Cho chudi lénh:
MOV A, #0FFH

MOV PO, #9CH ; 9CH =10011100B
JB P0.7, AAA
MOV A, #00H

AAA:

Sau khi thyc thi chudi 1énh thi (A)=FFH, (P0)=9CH (chuong trinh thwc hién lénh nhay JB P0.7, AAA).

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

e Vidu 3: Cho chudi lénh:
MOV A, #0FFH

MOV PO, #9CH ; 9CH =10011100B
JB P0.5, AAA
MOV A, #00H

AAA:

ooooooooooooooooooooooooooooooooooooooooooooo

Sau khi thuc thi chudi 1énh thi (A)=00H, (P0)=9CH (chicong trinh khéng thuc hién Iénh nhay JB PO.5,
AAA).

4.8. JNB bit, rel
e Chirc nang: Nhay néu bit bang 0.

o Mo ta: Néu bit chi ra trong 1énh bing 0 thi nhay dén dja chi dugc chi ra trong 1énh con
nguoc lai thi tiép tuc v6i 1énh tiép theo. Cdc co khéng bi dnh huong.
S6 byte 3
S6 chu ky 2
Ma doi twong 00110000 bbbbbbbb eeeeeeee
Hoat dong (PC) « (PC)+3

IF (bit) = 0 THEN
(PC) <« (PC) + byte_2

o Luu do:

1)) Lénh tai

(bit) =0 (bi=0 [pnhan rel

bi=1]S
Y

Chudi 1énh JNB bit, rel
ti€p theo

v

o Luuy: Tam nhay cua Iénh JNB bit, rel bi giéi han G,khpéng cach nhay tu -128 by\te
(nhay lui) dén +127 byte (nhay toi) ké tur 1énh ké ti€p theo sau 1€nh nhay cé dicu
kién nay.

e Vidu I: Cho biét trudc (A)=56H, (P1)=CAH.

Sau khi thuc thi chudi 1énh:
JNB P1.3, AAA
JNB ACC.3, BBB
thi chuong trinh dugc tiép tuc véi 1énh tai nhan BBB, (A)=56H va (P1)=CAH.

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

e Vidy 2: Cho chudi lénh:
MOV P1, #10H
MOV A, #6BH ; 6BH=01101011B
JNB ACC.5, AAA
MOV P1, #01H
AAA:

ooooooooooooooooooooooooooooooooooooooooooooo

Sau khi thuc thi chudi 1énh thi (A)=6BH, (P1)=01H (chiwcong trinh khéng thuc hién lénh nhiy JNB
ACC.5, AAA).

e Vidy 3: Cho chudi lénh:
MOV P1, #10H
MOV EOH, #6BH ; 6BH=01101011B
JNB E2H, AAA
MOV P1, #01H
AAA:

Sau khi thyc thi chudi 1énh thi (A)=(EOH)=6BH, (P1)=10H (chwong trinh thuc hién lénh nhdiy JNB
E2H, AAA).

4.9. JBC bit, rel
e Chitc nang: Nhay néu bit bang 1 va x6a bit (lam cho bit = 0).

o Mo ta: Néu bit duoc chi ra trong 1énh bang 1 thi x6a bit nay va r& nhanh dén dia chi cho
trong 1énh con ngugc lai thi tiép tuc voi 1€nh tiép theo. Bit s€ khong dugc x6a néu
bit nay da 1a 0. Cdac co khong bi anh huong.

So”: byte 3
S0 chu ky 2
Ma doi twong 00010000 bbbbbbbb eeceeeeee
Hoat dong (PC) « (PC)+3
IF (bit) = | THEN
(bit) « 0
(PC) « (PC) +Dbyte 2
o Luu do:
o b X _|Lénh tai
(bit) =1 = (bit) <« 0 —> nhin rel
(bit)=0vS
Chudi Iénh JBC bit, rel
ti€p theo
v

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

o Luuy: Tam nhay cua 1énh JBC bit, rel bi giéi han ¢ khoang cach nhay tir -128 byte
(nhay lui) &n +127 byte (nhdy t6i) ké tir 1énh ké tiép theo sau 1énh nhay c6 diéu
kién nay.

Khi 1énh nay dugc dung dé 1am thay d6i gia tri cia mot port xuat thi gia tri duoc
dung 1am dir liéu ban dau cia port duoc iy tir bo chét dir liéu xuét, khong phai
duogc 14y tir cac chan nhép.

e Vidy I: Cho biét trudc (A)=56H.

Sau khi thyuc thi chudi 1énh:
JBC ACC.3, AAA
JBC ACC.2, BBB
thi chuong trinh duoc tiép tuc vé6i 1énh tai nhin BBB va (A)=52H.

e Vidy 2: Cho chudi lénh:
MOV A, #76H
MOV P3, #9CH ; 9CH=10011100B
JBC P3.2, AAA
MOV A, #67TH
AAA:

Sau khi thyc thi chudi 1énh thi (A)=76H, (P3)=98H (chwong trinh thuc hién lénh nhdy JBC P3.2,
AAA).

e Vidu 3: Cho chudi lénh:
MOV A, #76H
MOV  BOH, #9CH :9CH = 10011100B
JBC B1H, AAA
MOV A, #67H
AAA:

Sau khi thyc thi chudi 1énh thi (A)=67H, (P3)=(BOH)=9CH (churong trinh khong thuc hién lénh nhay
JBC BIH, AAA).

4.10. JC rel
o Chirc nang: Nhay néu co CY = 1.

o Mo ta: Néu co CY =1 thi nhdy dén dia chi cho trong 1€nh con nguoc lai thi tiép tuc voi
1énh tiép theo. Cdc co khéng bi dnh huong.
S6 byte 2
S6 chu ky 2
Ma déi twong 01000000  eeeeeeee
Hoat dong (PC) «~ (PC)+2

IF (C) = 1 THEN
(PC) « (PC) + byte 2
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

o Luu do:
}3) Lénh tai
©=1 > nhén rel
(©)=0 vS
Chudi 1énh JC rel
ti€p theo
v
o Luuy: Tam nhay cua 1énh JC rel bi gidi han & khoang cach nhay tir -128 byte (nhay lui)

dén +127 byte (nhdy t6i) ké tir 1énh ké tiép theo sau 1énh nhay c6 diéu kién nay.
e Vidy I: Cho biét trudc (A)=7FH, c& CY=0.
Sau khi thue thi chudi 1énh:

JC AAA
ADD A#0F7H
JC BBB

thi chuong trinh duoc tiép tuc véi 1énh tai nhan BBB, (A)=76H, co CY=1.

e Vidu 2: Cho chudi lénh:
MOV A, #9AH
MOV RO, #76H
ADD A, RO
JC AAA
MOV RO, #67H
AAA:

Sau khi thuc thi chudi 1énh thi (A)=10H, (R0)=76H va c& CY=1 (chwong trinh thuc hién lénh nhay JC
AAA).

4.11. JNC rel
e Chirc nang: Nhay néu cd CY = 0.
o Mo ta: Néu coCY=0 thi nhay dén dia chi cho trong 1énh con nguoc lai thi tiép tuc véi
1&€nh tiep theo. Cdc co khong bi anh huong.

Sé: byte 2
So chu ky 2
Ma doi twong 01010000  eeeeeeee
Hoat dong (PC) «~ (PC)+2

IF (C) = 0 THEN
(PC) « (PC) + byte 2
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

o Luu do:

P Lénh tai

© =0 G| nhan rel

©=1]8
Y

Chudi 1énh INC rel
ti€p theo

v

o Luuy: Tam nhay cua 1énh JNC rel bi gioi han ¢ khoang cach nhay tir -128 byte (nhay
lui) dén +127 byte (nhay toi) ké tir 1énh ké ti€p theo sau 1énh nhay co diéu kién
nay.

e Vidy I: Cho biét trudc (A)=7FH, co CY=1.

Sau khi thuc thi chudi 1énh:
JNC AAA
ADD A,#26H
JNC BBB
thi chuong trinh dugc tiép tuc voi Iénh tai nhan BBB, (A)=A5H, co CY=0.

e Vidy 2: Cho chudi lénh:
MOV A, #0B9H
MOV R1, #52H

ADD  A,RI

JNC AAA

MOV  RI, #25H
AAA:

Sau khi thyuc thi chudi 1énh thi (A)=0BH, (R1)=25H va c& CY=1 (chuwong trinh khéng thuc hién lénh
nhay JNC AAA).
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

5. Nhém Iénh ré nhanh:
5.1. ACALL addr11

e Chitc nang: Goi dén dia chi tuyét ddi (4bsolute Call)

o Mo ta: ACALL goi khong diéu kién mot ‘chu*ong trinh con dat tai‘dia chi duoc chj ra
trong 1&€nh (xem thém giai thich vé chwong trinh con ¢ phan 5.3). Chl y rang,
chuong trinh con dwgc goi phai dwgc bat dau trong cung khoi 2K cia b nhé
chwong trinh véi byte dau tién ctia 1énh theo sau 1énh ACALL. Cdc co khong
bi anh huong.

Sé: byte 2
S0 chu ky 2
Ma doi tuwong aaal001 aaaaaaaa
Luwu y: aaa= A10-A8 va aaaaaaaa = A7-A0
Hoat dong (PC) «— (PC)+ 2

(SP) « (SP)+ 1

((SP)) « (PC7-PCO0)

(SP) « (SP)+ 1

((SP)) « (PC15-PC8)
(PC10-PCO0) « dia chi trang

o Mo ta:

ACALL AAA —®

!
!
!
!
!
!
AAA: - :
!
!
!
!
!

RET -
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

® Luu y: Do khong gian b nh¢ chuong trinh t61 da 1a 64KB cho nén ta c6 32 trang (khoi) va mdi
trang bat dau ¢ dia chi 1a bién cua 2KB (nhw la: 0000H, 0800H, 1000H, 1800H, ..., FS00H).

FFFFH \ .. 1000H | Trang 2
2K trang 31 A OFFFH
FS00H | |

F800H

A
+
-~

1800H | i |32x 2K’

17FFH (64K)

2K trang 2 i ang 1 &
1000H o . :

OFFFH | |77
0800H (| '
07FFH I
2K trang 0 N :
0000H /

Bin dd nhé 64K dudc chia thanh Y 0800H }m»
andon jc chia thanh ~ “-7-sozeooeee--
32 trang 2K 07FFH | Trang 0

e Vidy I: Cho biét trude (SP)=07H, 1énh ACALL 6 vi tri 0123H va nhan AAA ¢ vi tri 0345H cua
bo nhé chuong trinh. Lénh ké tiép 1énh ACALL & vi tri 0125H.

Sau khi thyc thi 1énh ACALL AAA thi: (SP)=09H, (PC)=0345H va 2 6 nhé cia RAM ndi
(08H)=23H, (09H)=01H.
e Vidy 2: Cho biét truéc (SP)=07H, lénh ACALL & vi tri 0800H va nhan AAA & vi tri 0700H ctia
bd nhé chuong trinh.

Khong thé thyc thi 1énh ACALL AAA (18i 1ap trinh) vi 1énh ACALL va nhin AAA khong nam
trong cung mot trang (Iénh ACALL thudc trang 1, nhan AAA thudc trang 0).

2K trang 1
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

5.2. LCALL addr16
o Chuc nang: Goi mot chuong trinh con (Long Call).
o Mo ta: LCALL goi mot chuong trinh con voi dia chi bit ddu chuong trinh con dugc chi ra
trong 1&€nh (xem thém giai thich vé chwong trinh con ¢ phan 5.3). Chl y rang,

chwong trinh con cé thé bit diu & bat ci noi nio trong khong gian bd nhé
chwong trinh 64KB. Cac co khong bi anh huwong.

Sé: byte 3
S0 chu ky 2
Ma doi tuwong 00010010 aaaaaaaa aaaaaaaa

Luuy:  byte 2 chira cac bit dia chi ttr A15 — A8
byte 3 chira céc bit dia chi ttr A7 — AO.
Hoat dong (PC) « (PC)+3
(SP) « (SP)+ 1
(SP) « (PC7 - PCO0)
(SP) « (SP)+ 1
(SP) « (PC15 - PCB)
(PC) < addr15 — addr0

o Mo ta:
| | ¥
| |
| |
LCALL AAA —®
<—|
Iy
L
I
|
| 64KB
AAA: |-<- :
| |
@ 13
| |
|
v
RET p—
| |
| |
| | ;L

e Vi du: Cho biét trude (SP)=Q7H, 1énh LCALL & vi tri 0123H va nhan AAA & vi tri 1234H cua
bd nhé chuong trinh. Lénh ké tiép 1énh ACALL ¢ vi tri 0126H.

Sau khi thyc thi 1énh LCALL AAA thi: (SP)=09H, (PC)=1234H va 2 6 nhé cia RAM ndi
(08H)=26H, (09H)=01H.
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

5.3. RET
e Chitc nang: Trd vé tir chuong trinh con (Return).

o Mo ta: RET lay lai cac byte cao va byte thap ctia PC tir stack, giam con trd stack boi 2.
Viéc t7hl.IC thi chuong trinh ti€p tuc véi 1€nh & dia chi chira trong PC, trong trudong
hop tong quat 1a Iénh ngay sau 1énh ACALL hodc LCALL. Cdc co khong bi anh

hwong.
So”: byte 1
S0 chu ky 2
Ma doi tuong 00100010
Hoat dong (PC15 —PC8) « ((SP))
(SP) « (SP)-1
(PC7 —PCO0) « ((SP))
(SP) « (SP)-1
o Luuy: Chuong trinh con ¢6 mot s6 qui dinh sau: 7
o La mot chudi gdbm nhiéu lénh dugc két hop lai véi nhau dé thuc hién mdt cong viéc nao
do.
o Bit dau bang mot NHAN, do nguoi 1ap trinh tu dat ra (nhan nay chinh la tén ciia chwong
trinh con).

o Két thuc bang lénh RET.
o Puogc dit ¢ cudi chuong trinh, phia trén chi din két thuc chuong trinh END.
o Giita chuong trinh con va chwong trinh chinh phai duoc cach ly bang lénh:
v SIMP §.
v SIMP MAIN (MAIN: la nhén bat ky thuéc chiong trinh chinh).
o Chuong trinh con co thé dugc goi ra nhiéu lan tai bat ky thoi diém nao, tiy thudc vao
ngudi 14p trinh yéu cau (thong qua cdc Iénh goi ACALL, LCALL va cdc tin hiéu ngdt).
o Trong mot chwong trinh c6 thé c6 mot hodc nhiéu chwong trinh con.

MAIN: N
Chuong
trinh
chinh
SIMP $
A:
Chuong trinh con Cg?r?}rll & Chuong
AAA trinh
con
e
RET
BBB:
Chuong
Chuong trinh con trinh
BBB
con
RET ’
END /

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

e Vidyu I: Dua vao Vi du I cia phan 5.1. Cho biét truée (SP)=09H; 6 nhé RAM noi (08H)=25H
va (09H)=01H .

Sau khi thuc ‘ghi }énh RET thi: (SP)=07H va chuong trinh dugc tiép tuc voi1 1énh tai dia chi 0125H
(vi tri cua lénh ke tiep léenh ACALL).

e Vidu 2: Dya vao Vi du cia phan 5.2. Cho biét trude (SP)=09H; 6 nhé RAM ndi (08H)=26H va
(09H)=01H .

Sau khi thuc t’hi }énh RET thi: (SP)=07H va chuong trinh duogc tiép tuc voi lénh tai dia chi 0126H
(vi tri cua lénh ke tiep léenh LCALL).

5.4. RETI

e Chirc nang: Trd vé tir chuong trinh con phuc vu ngt.

o Mo ta: RETI lay lai cac byte cao va byte thap cia PC tur stack, phuc héi logic ngat dé co
thé nhin cac ngit khac cé cung uvu tién ngit véi ngit vira xir 1y. Con trd stack
duoc giam boi 2. Khong c6 thanh ghi nao khéc bi anh hudng; PSW khong dwoc tw
doéng phuc hoi tré lai trang thdi truede khi xir Iy ngdt. Viée thuc thi chuwong trinh
tiép tuc voi 1énh & dia chichra  trong PC, trong truong hop tong quat la 1énh
ngay sau diém ma yéu cau ngat duoc phat hién. Néu c6 mdt ngdt cé wu tién ngdt
thap hon hodc cung wu tién ngat duoc treo khi lénh RETI dwoc thuc thi, mot lénh
dwoc thuce thi trude khi ngdt dang treo dwoc xir 1y,

S6 byte 1

S6 chu ky 2

Ma doi tiong 00110010

Hoat dong (PC15 — PC8) « ((SP))

(SP) < (SP) — 1
(PC7 — PCO) < ((SP))
(SP) < (SP) — 1

o Luuy: Lénh RETI tra diéu khién vé chuong trinh goi tr mot ISR (ZSR: Interrupt Service
Routine: chirong trinh con phuc vu ngat) Blem khac nhau gitra RETI va RET la
RETI c6 bao hiéu cho hé thong dleu khién ngit rang qua trinh xir ly ngét da xong.
Néu truong hop khong c6 mot ngit nao duoc duy tri trong thoi gian RETI thuc thi
thi Iénh RETI s€ hoat dong nhu 1énh RET.

e Vidu: Cho biét truéc (SP)=0BH; 6 nhé RAM ndi (0AH)=23H va (0BH)=01H. mot tin hiéu ngat
duogc phat hién trong 1énh ¢ dia chi 0123H dang thyc thi.

Sau khi thyc thi Iénh RETI thi: (SP)=09H va chuong trinh dugc tiép tuc voi lIénh tai dia chi 0123H.

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

5.5. AJMP addrl1
e Chirc nang: Nhay dén dia chi tuyét dbi (4bsolute Jump).

o Mo ta: AJMP chuyén viéc thyc thi chuong trinh dén dia chi duoc chi ra trong lénh. Chu y
rang, dich nhay dén phai ¢ trong cung khoi 2K cia by nhé chwong trinh voi
byte dau tién cia lénh theo sau 1énh AJMP.

Sé: byte 2

S0 chu ky 2

Ma doi twong aaa00001 aaaaaaaa

Ghi chu: aaa = A10 — A8 va aaaaaaaa = A7 — A0
Hoat dong (PC) « (PC) +2
(PC10 — PCO) « dia chi trang
e Mo ta:

""" T B R

| | :@ | | :®

| oy | L
""""""""""""""""" \J .
AIMP  AAA —@_T AAA; e T
______________________________________________ | |
------------------------------------------------------------- Iy
----------------------------- 2 KB e || 2 KB

.............................. I
| — v
R AIMP AAA ——
B I"‘ ------------------------------ @
|

............................... | @ eemeeeeseeeeeeeeeeseeeseeaas
............................... |
............................... + e

e Vidy: Cho biét trudc 1énh AJMP & vi tri 0345H va nhan AAA & vi tri 0123H cta b nhé chuong
trinh.

Sau khi thyc thi Iénh AJMP AAA thi: (PC)=0123H.

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

5.6. LJIMP addrl16
o Chuc nang: Nhay dai (Long Jump).

o Mo ta: LIMP tao ra mot ré& nhanh khong diéu kién dén dia chi duoc chi ra trong lénh. Chu
y rang, dia chi dich cé thé & bat citr noi nao trong khong gian dia chi cia b
nhé chwong trinh 64KB. Cdc co khong bi anh huong.

Sé: byte 3
S0 chu ky 2
Ma doi tuwong 00010010 aaaaaaaa aaaaaaaa
Luu y: byte 2 chira cac bit dia chi tir A15-A8
byte 3 chira cac bit dia chi tr A7-A0
Hoat dong (PC) « addrl5 — addr0
o Mo ta:

______________________________ | — e —
! P i ! P i
| | :@ | | :@
| | | |

............................................................ |

LIMP AAA —2 AAA: e Tha

.............................................. Ly

.............................. I

______________________________________________ I v

_____________________________________________ RO,

.............................. I

............................................. |

.............................. 64 KB r—— 64 KB

PV e — - LIMP AAA ——

______________________________ ! BN ©)

|

.............................. I @ CEOEOEENEOEEOABEEEEEANEDEOEaS

______________________________ |

T e

T N o B
| | | |

_____ S S A I S A

e Vidu: Cho biét trudc 1énh LIMP & vi tri 0123H va nhdn AAA & vi tri 1234H cta bd nhé chuong
trinh.

Sau khi thyc thi Iénh LIMP AAA thi: (PC)=1234H.
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

5.7. SIMP rel
e Chitc nang: Nhay ngan (Short Jump).

o Mo ta: Diéu khién chuong trinh r& nhanh khong diéu kién dén dia chi dugc chi ra trong
Iénh. Chu y rang, tam nhay cho phép la 128 byte trwéce 1énh va 127 byte sau
1énh.

Sé: byte 2
S0 chu ky 2
Ma doi twong 10000000  eeceeceeee
Hoat dong (PC) « (PC) +2
(PC) « (PC) + byte 2
o Mo ta:
T T
| | :@ | | :®
| | | | | |
_______________________________ v |

]
@

T | i27bytes | ] 128 byees
............................... I
e I I —— |
............................... SIMP AAA ——
AAA: —_— (2)
|

............................... | @ eeeemeeeeceeeeeeeeee———————
_______________________________ |
T R
B B

| | | |

| | | |

o Luuy: Lénh STMP $ 12 mot 1énh vong lap vo tan (Iénh nhay tai chd), thuong dugc st

dung khi cﬁr} ké~t thuc mot chuong trinh diéu khién cta chip 8051 (luu y rdang cdc
tin hiéu ngat van hoat dong binh thuong, vi the ddy chinh la phuwong phdp duy
nhdt dé thodt khoi vong lap vo tan nay).
e Vi dy: Cho biét trusc 1¢nh STMP nam tai dia chi 0100H va nhin AAA nam tai dia chi 0123H
trong b nhé chuong trinh.

Sau khi thyc thi 1énh SIMP AAA thi: (PC)=0123H.
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

5.8. JMP @A+DPTR

e Chitc nang: Nhay gian tiép.

o Mo ta: Cong gi4 trj 8-bit khong dAu chira trong thanh ghi A vé6i con tro 16-bit va nap két
qua tong cho bo dém chuong trinh PC. Day chinh la dia chi cua 1énh keé tiép duoc
tim nap. Ca hai, thanh ghi A va con tro dir liéu déu khong bi thay doi. Cac co
khong bi anh huong.

S6 byte 1

S6 chu ky 2

Ma doi twong 01110011

Hoat dong (PC) « (PC) + (A) + (DPTR)

e Vidu: Cho biét truéc (A)=00H, 02H, 04H, 06H.

Sau khi thyc thi chudi 1énh:
MOV DPTR, #JMP_TBL
JMP @A+DPTR
JMP_TBL:
AJMP AAA ;D¢ dai Iénh l1a 2 byte.
AJMP BBB ;D¢ dai lénh la 2 byte.
AJMP CCC ;P dai 1énh 13 2 byte.
AJMP DDD ;D¢ dai Iénh la 2 byte.
thi:  néu (A)=00H, chuong trinh dugc tiép tuc v6i 1énh tai nhin AAA.
néu (A)=02H, chuong trinh duogc tiép tuc voi 1énh tai nhian BBB.
néu (A)=04H, chuong trinh duoc tiép tuc véi 1énh tai nhin CCC.
néu (A)=06H, chuong trinh duoc tiép tuc voi Iénh tai nhan DDD.

5.9. JZ rel
o Chirc niang: Nhay néu ndi dung thanh ghi A bang 0.

o Mo ta: Néu tit ca cac bit clia thanh ghi A déu bing 0 thi nhdy dén dia chi cho trong 1énh
con nguoc lai tiép tuc voi Iénh tiép theo. Cdc co khong bi anh hwong. Noi dung
thanh ghi A khong bi thay doi.

S6 byte 2

S6 chu ky 2

Ma doi twong 01100000  eeeeeeee
Hoat dong (PC) «~ (PC)+2

IF (A) = 0 THEN
(PC) <« (PC) + byte 2

o Luu do:

Lénh tai
nhan rel
Chudi 1énh JZ rel
ti€p theo
v

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

o Luuy: Tam nhay cta 1énh JZ rel bi gii han & khoang cach nhay tur -128 byte (nhay lui)
dén +127 byte (nhdy téi) ké tir 1énh ké tiép theo sau 1énh nhay c6 diéu kién nay.

e Vidu: Cho biét trudc (A)=01H.
Sau khi thyuc thi chudi 1énh:

JZ. AAA
DEC A
JZ BBB
thi chuong trinh dugc tiép tuc voi Iénh tai nhan BBB.
5.10. JNZ rel

e Chitc nang: Nhay néu noi dung thanh ghi A khac 0.

o Mo ta: Néu thanh ghi A ¢6 mot bit bt ky bing 1 thi nhay dén dia chi cho trong Iénh con
nguoc lai tiép tuc voi 1énh ti€p theo. Cdc co khong bi anh hwong. Noi dung thanh
ghi A khong bi thay doi.

So”: byte 2

S0 chu ky 2

Ma doi twong 01110000  eeeeeeee
Hoat dong (PC) « (PC)+2

IF (A) <> 0 THEN
(PC) « (PC) + byte 2

b Lénh tai
(A)#0 (A0 [nhan rel

(A)=0 1S
v

o L do:

Chubdi 1énh INZ rel
ti€p theo

v

o Luuy: Tam nhay cuia 1énh JNZ rel bi gi¢i han ¢ khoang cach nhay tir -128 byte (nhdy
lui) dén +127 byte (nhay toi) ke tu 1énh ke ti€p theo sau Iénh nhdy c6 dicu kién
nay.

e Vidy: Cho biét trudc (A)=00H.

Sau khi thue thi chudi 1énh:
JNZ AAA
INC A
JNZ BBB
thi chuong trinh dugc tiép tuc voi 1énh tai nhan BBB.

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

5.11. CINE <dest-byte>, <src-byte>, rel
e Chitc ndng: So sanh va nhay néu khong bang.
o Mo ta: CJNE so sanh gia tri cua 2 toan hang (src-byte) va (dest-byte) r0i & nhanh dén dia
chi dugc chi ra trong 1énh néu cac gia tri cua 2 toan hang nay khong bang nhau.
CoCY=1 néu gia tri nguyén khong ddu ciia (dest- byte) nhé hon gid tri nguyén
khong dau cua (src-byte) va nguoc lai CY = 0. Khong co toan hang nao trong 2
toan hang bi anh huong.

o Cdc dang lénh:

CJNE A, direct, rel

S6 byte 3

S6 chu ky 2

Ma déi twong 10110101 aaaaaaaa eeeeeeee
Hoat dong (PC) « (PC)+3

IF (A) <> (direct) THEN
(PC) « (PC) + dia chi tvong ddi
IF (A) < (direct) THEN

(C)«1
ELSE
(C)«0
CJNE A, #data, rel

S6 byte 3
S6 chu ky 2
Ma doi twong 10110100 dddddddd eeeeeeee
Hoat dong (PC) « (PC)+3

IF (A) <> #data THEN
(PC) < (PC) + dia chi twong ddi
IF (A) < #data THEN

(C)«1
ELSE
(C) <0
CJNE Rn, #data, rel
S6 byte 3
S6 chu ky 2
Ma déi twong 10111rrr dddddddd eeeeeeee
Hoat dong (PC) « (PC)+3
IF (Rn) <> #data THEN
(PC) < (PC) + dia chi twong ddi
IF (Rn) < #data THEN
(C)«1
ELSE
(C) <0
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

CJNE @Ri, #data, rel

So byte 3
S6 chu ky 2
Ma doi twong 10110111 dddddddd eeeceeee
Hoat dong (PC) « (PC)+3
IF ((R1)) <> #data THEN
(PC) < (PC) + dia chi twong ddi
IF ((R1)) < #data THEN
(O)«1
ELSE
(C) «0
o Luu do:
+ CJNE A, direct, rel + CJNE A, #data, rel

T b _|Lénh tai ~ 3) _|Lénh tai
< (A) = (direc) i Giret | nhan rel < (A)=data (A)#data” |nhdn rel

(A) = (direct) § (A)=data §
irec I \ ata I \

Chuo1 [énh C = 0 n&u (A) > (direct) Chudi 1énh C = 0 néu (A)> data
ti€p theo C = 1n&u (A) < (direct) ti€p theo C =1néu (A) < data
+ CJNE Rn, #data, rel + CJNE @R, #data, rel

b _|Lénh tai . b _|Lénh tai
< (Rn) = data (Rn) #data |nhin rel < (Ri)) = data ((Ri) # data |nh4n rel

Rn) = dat Ri)) = dat
(kn) = data ST N (i) =data ST N

Chudi lénh C =0 néu (Rn) > data Chudi lé nh C =0 n&u ((Ri)) > data
ti€p theo C=1néu (Rn) < data ti€p theo C =1 néu ((Ri) < data

e Vidu I: Cho biét trudc (A)=34H, (01H)=(R1)=34H, (34H)=BIH.
Sau khi thuc thi chudi 1énh:
CIJNE A, 01H, AAA
CJNE @RI1, #9BH, BBB
thi chuong trinh dugc tiép tuc voi 1énh tai nhan BBB va co C=0.

e Vidu 2: Cho chudi lénh:
CLR C
MOV A, #40H
MOV 40H, #0B1H
CJNE A, 40H, AAA
MOV 40H, #1BH
AAA:
ADDC A, 40H
Sau khi thyc thi chudi 1énh thi (A)=F2H, (40H)=B1H, CY=0.

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

e Vidy3:Ung dung cho phep so sanh 16n hon hay nho hon. Gia su:
o Khi ta mudn nhdy dén nhan BIG néu (A) > #20H, thi cac I¢nh sau dugc st dung:
CJNE A, #20H, $+3 :So sénh’ (A) voi con s6 20H.
JNC BIG ;Nhay dén BIG néu (A) > #20H.

ooooooooooooooooooooooooooooooooooooooooooooo

CINE A, #20H, $+3 ;So sanh (A) véi con s6 20H.
JC SMALL :Nhay dén SMALL néu (A) < #20H.

e Luu y: Ky hiéu $ 1a mot ky hiéu cua trinh dich hgp ngtt, biéu thi dia,chi cua 1énh hién hanh (vi
CJINE co do dai lénh la 3 byte nén $+3 sé la dia chi cua lénh tiép theo CJINE, tuc la lénh
JC/JNCQ).

5.12. DJNZ <byte>, <rel-addr>
e Chitc ndng: Giam va nhay néu byte khéc 0.

o Mo ta: DJNZ giam byte chi ra boi todn hang dau trong 1énh va r& nhanh dén dia chi duoc
chi ra boi toan hang thtr hai trong 1énh néu két qua sau khi giam khac 0. Néu gid
tri ban dau cua byte la 00H ta sé co tran sang OFFH. Cac co khong bi anh huong.

o Cdc dang lénh:

DJNZ Rn, rel

S6 byte 2

S6 chu ky 2

Ma déi twong 1101 1rrr eeeeeeee
Hoat dong (PC) « (PC)+2

(Rn) « (Rn) -1
IF (Rn) <> 0 THEN
(PC) « (PC) + byte 2

DJNZ direct, rel

S6 byte 3

S6 chu ky 2

Ma déi twong 11010101 aaaaaaaa eeeeeeee
Hoat dong (PC) « (PC) + 2

(direct) « (direct) — 1
IF (direct) < > 0 THEN
(PC) « (PC) + byte 2
o Luuy: Khi 1énh nay duoc dung dé 1am thay ddi gia tri ciia mot port xut thi gia tri duoc
dung lam dir li¢u ban dau cla port dugc léy tr bo chdt dit lidu xuét, khong phai
duoc lay tir cac chan nhap.
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

o Luudo:

+ DJNZ Rn, rel + DJNZ direct, rel
(Rn) =(Rn) - 1 (direct) = (direct) - 1
v - : v ~ .
P _|Lénh tai ; b _|Lénh tai
<(Rn) _((F;I) #0 ®Rn)#0 | nhin rel (§ tfc_hor;ct) #0 irec) #0" | nhdn rel
. Ty
Chudi 1énh Chudi 1énh
ti€p theo tiép theo
v v
o Luuy: Khi I¢nh DINZ dugc thyc hién thi gié tri trong thanh ghi Rn dugc giam (-1) trudc

khi dem ra so sanh véi gia tri “0”.

e Vidu I: Cho chudi lénh sau:
MOV A, #50
MOV R2,#8
AAA: ADD A, #1
DJNZ R2,AAA
Sau khi thuc thi chudi Iénh thi (A)=58, (R2)=0.

e Vidu 2: Cho chudi lénh sau:
MOV A, #50
MOV R3, #56
AAA: ADD A, #1
DJINZ R3,AAA
e Sau khi thuc thi chudi 1énh thi (A)=106, (R1)=0.

e Vidu 3: Cho chudi lénh sau:
MOV A, #50
MOV RL1,#0
AAA: ADD A, #1
DJINZ R1,AAA
Sau khi thyc thi chudi lénh thi (A)=50, (R1)=0.

o Luuy rcing.' Qua ba vi du vé 1énh DJNZ & trén cho ta mot nhan xét nhu sau:
o Néu (Rn)=8 = Lénh ADD duoc thuc hién 8 lan.
o Néu (Rn)=56 = Lénh ADD dugc thuc hién 56 lan.
o Néu (Rn)=0 = Lénh ADD dugc thyc hién 256 lan.

5.13. NOP
e Chuc nang: Khong lam gi (No Operation).

oMb ta: Viéc thuce thi chuong trinh tiép tuc véi 1énh tiép theo. Khdng cé thanh ghi hay co
nao bi anh huong.
S6 byte 1
S6 chu ky 1
Ma doi twong 00000000
Hoat dong (PC) « (PC) + 1
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

Danh sach cac 1énh 1am dnh hwéng téi cac co CY, AC va OV
. ]

Instruction Flag Instruction Flag
C ov AL C oV AC

ADD X X X CLRC -

ADDC X A X CPLC X

SUBB X X X AML C it X

MLIL o A AML C /it X

DI O X ORL C bit X

DA, X ORL C /bit X

RRC X MO C bit X

RLC X CJNE X

SETBC 1

Ghi chu: X 14 ¢o twong tng bi anh hudng.

1 1a co twong ung bang 1.
IV. CAC Vi DU UNG DUNG VE TAP LENH:

° ,Vi du ] : Viét doan 1énh dé x6a thanh ghi A va sau d6 cong 9 vao thanh ghi A 10 lan. Sau khi
hoan tat thi cat gi4 tri trong thanh ghi A vao thanh ghi R7.

0 13 c& tuong tng bang 0.

MOV A, #0 :Xoa ACC, A=0.

MOV RO, #10 :Nap s6 lan lip, RO = 10.
BACK:

ADD A, #9 ;Cong thém 9 vao ACC.

DJNZ R0, BACK :Kiém tra sb lan lap lai, 10 lan.

MOV R7,A :Cat ACC vao thanh ghi R7.

e Vidy 2: Viét doan 1énh dé nap vao thanh ghi A véi gia tri FFH va sau d6 1iy bu thanh ghi A 500
lan.

MOV A, #0FFH ;Nap A= FFH.
MOV RO, #10 :Nap s6 lan lap 1, RO = 10,
LOOP:
MOV R1, #50 :Nap s6 lan lap 2, R1 = 50.
BACK:
CPL A :Lay bu ACC.
DINZ R1, BACK :Kiém tra s6 1an lip 2 (vong trong), 50 lan.
DJNZ RO, LOOP :Kiém tra sb 1an lap 1(vong ngoai), 10 lan.

Gido trinh Vi xir ly. 103 Bién soan: Pham Quang Tri



Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

e Vidu 3: Viét doan lénh dé x4c dinh xem RO c6 chira gia tri 0 hay khong? Néu khong thi nap vao
RO gia tri FFH.

Gidi
MOV A,R0 ;Chuyén ndi dung R5 vao A.

JNZ NEXT ;Nhay dén NEXT néu A ? 0 (thoat ra).
MOV RO, #0FFH :Nap RO =FFH néuA=0.

NEXT:

o Vidud4: Viét doan 1énh dé tim tong ctia 79H, FSH va E2H. Ghi byte thap cua tong vao RO va
byte cao cua tong vao R1.

MOV A, #0 :Xoa ACC,A=0.
MOV R1, #0 :Xoa R1,R1=0.
ADD A, #79H :Cong thém 79H (A = 79H, CY = 0).
INC NO_CY1 :Nhay néu CY = 0.
INC R1 :Néu CY = 1 thi tang R1.
NO_CY1:
ADD A, #0F5H :Cong thém F5H (A = 6EH, CY =1).
INC NO_CY2 :Nhay néu CY = 0.
INC R1 :Néu CY = 1 thi tang R1.
NO CY2:
ADD A, #OE2H :Cong thém E2H (A = 50H, CY = 1).
INC NO_CY3 :Nhay néu CY = 0.
INC R1 :Néu CY =1 thi ting R1.
NO CY3:
MOV RO, A :RO = 50H (byte thap), R1 = 02H (byte cao).

o Vi dy 5: Hé tbéng st dung 8051 co tan s6 dao dong cua thach anh 1a 11,0592MHz. Hay xac dinh
thoi gian can thict d€ thuc hién cac 1énh sau:

MOV R3, #55H DEC R3 DJNZ R2,AAA

LJIMP AAA SIMP AAA NOP

MUL AB

Giai
Chu ky may:
T uchine = 12 = 12 = 1’085(/‘5)
Jose 11,0592MHz

Lénh: S6 chu ky mdy: Thoi gian thuc hién:
MOV R3, #55H 1 t=1x 1,085 (us) = 1,085 (us)
DEC R3 1 t=1x 1,085 (us) = 1,085 (us)
DJNZ R2, AAA 2 t=2x 1,085 (us) =2,17 (us)
LIMP AAA 2 t=2x 1,085 (us) =2,17 (us)
SIMP AAA 2 t=2x 1,085 (us) =2,17 (us)
NOP 1 t=1x 1,085 (us) = 1,085 (us)
MUL AB 4 t=4x 1,085 (us) =4,34 (us)
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e Vidu 6: Hé thong sir dung 8051 ¢6 tan s6 dao dong ctia thach anh 1a 11,0592MHz. Hay xéc dinh
thoi gian can thiét dé thyc hién hoan tat doan Iénh sau:

MOV A, #55H
MOV P1,A
CPL A
END
Chu ky may:
Ty == 21 085(ss)
Jfose 1L0592MHz
Doan lénh: Sé chu ky may:
MOV A, #55H 1
MOV P1, A 1
CPL A 1
END

Téng thoi gian thuc hién doan 1énh trén 1a:
t=(1+1+1)x1,085 (us) =3,255 (us)

e Vidu7:Hg théng sir dung 8051 ¢6 tan s6 dao dong ctia thach anh 1a 11,0592MHz. Hay xéc dinh
thoi gian can thiét dé thyc hién hoan tat doan Iénh sau:

DELAY:
MOV Ra3, #200
DJNZ R3,$
RET
Giai
Chu ky may:
TMachine = 12 = 12 = 1’085(:‘”‘9)
Sfose 11,0592MHz
Doan lénh: Sé chu ky mdy:
DELAY:
MOV Ra3, #200 1
DJNZ R3,$
RET |

Téng thoi gian thyc hién doan I¢nh trén 1a:
t=[1+(2x200)+ 1]x 1,085 (us) =436,17 (us)
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e Vidu 8: Hé théng sir dung 8051 ¢6 tan so dao dong cua thach anh 1a 11,0592 MHz. Hay xac
dinh thoi gian can thiét dé thuc hién hoan tat doan 1énh sau:

Gidi
Chu ky may:
TMachine = 12 = 12 = 1,085(w)
Jose 11,0592MHz
Doan lénh: Sé chu ky mdy:

DELAY:

MOV R3, #250 1
HERE:

NOP |

NOP 1

NOP |

NOP |

DJNZ R3, HERE 2

RET |

Téng thot gian thuc hién doan 1énh trén la:
=[1+(@+1+1+1+2)x250)+ 1]x 1,085 (us) =1629,67 (us)

e Vidu: Viét doan 1énh dé c?t gia tri ctia thanh ghi R5, R6 va A vao ngan xép. Sau d6 iy ra va
cho lan lugt vao cac thanh ghi R2, R3 va B tuong tng.

Giai
PUSH 0SH :C4t R5 vao ngin xep
PUSH 06H :C4t R6 vao ngin x€p.
PUSH O0EOH :Cat ACC vio ngan xép.
POP O0FOH Lay tr ngan x€p cho vao B, (B) = (A).
POP 03H Lay tir ngan x€p cho vao R3, (R3) = (R6).
POP 02H :LAy tir ngan xép cho vao R2, (R2) = (R5).

o Vidu 10: Viét doan 1énh dé chuyén gia tri trong 6 nhd c6 dia chi 55H vao cac 6 nhd RAM tai
dia chi tir 40H — 44H, su dung:
o Ché d6 dinh dia chi truc tlép
o Ché d¢ dinh dia chi gian tlep (khong dung vong lap).
o Ché do dinh dia chi gian tiép (dung vong lip).

Giai
& Ché dj dinh dia chi truc tiép:
MOV A, #55H ;Nap gia tri S5H vao thanh ghi A.
MOV 40H, A ;Sao ndi dung cua A vao 6 nho 40H.
MOV 41H, A ;Sao ndi dung cua A vao 6 nho 41H.
MOV 42H, A ;Sao ndi dung cua A vao 6 nhd 42H.
MOV 43H, A ;Sao ndi dung cua A vao 6 nhd 43H.
MOV 44H, A ;Sao ndi dung cua A vao 6 nhd 44H.
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Truwong DH Cong nghiép Tp. HCM.

+ Ché dé dinh dia chi gidn tiép (khong dung vong lip):

MOV
MOV
MOV
INC
MOV
INC
MOV
INC
MOV
INC
MOV

A, #55H ;Nap gia tri 55H vao thanh ghi A.

RO, #40H :Nap dia chi bit diu, RO = 40H.

@RO, A :Sao ndi dung A vao 6 nhé do RO tré dén.
RO ;Tang con tro, RO = 41H.

@RO, A ;Sao ndi dung A vao 6 nhé do RO tro dén.
RO ;Tang con tro, RO = 42H.

@RO, A ;Sao ndi dung A vao 6 nhé do RO tro dén.
RO ;Tang con tro, RO = 43H.

@RO, A :Sao ndi dung A vao 6 nhé do RO tré dén.
RO ;Tang con tro, RO = 44H.

@RO, A :Sao ndi dung A vao 6 nhé do RO tré dén.

+ Ché dp dinh dia chi gidn tiép (dung vong lip):

MOV
MOV
MOV
LOOP:
MOV
INC
DJNZ

CLR
MOV
MOV
LOOP:
MOV

A, #55H ;Nap gia tri 55H vao thanh ghi A.

RO, #40H ;Nap di’a 9hi bat dau, RO = 40H.

R1, #5 ;Nap so0 lan 1dp lai, R1 = 5.

@RO, A :Sao noi dung A vao 6 nhé do RO tré dén.

RO ;Tang con tro.

R1, LOOP :Kiém tra s 1an 1dp cho dén khi s6 1an = 0.
e Vidu 11: Viét doan 1énh dé x6a 16 6 nhé RAM ndi c6 dia chi bat dau tir 60H.
Giai
A ; X0 ACC,A=0.
RO, #60H ;Nap di’a 9hi bat dau, RO = 60H.
R1, #16 ;Nap so6 lan 1dp lai, R1 = 16.
@RO, A ;Sao ndi dung A vao 6 nhd do RO trd dén.

INC
DJNZ

RO ;Tang con tro. ) .
R1, LOOP ;Kiém tra so lan 1ap cho dén khi s6 1an = 0.

e Vidy 12: Viét doan 1énh dé chuyén mot khéi dir 1iéu gom 10 byte tir vi tri 6 nhd RAM noi bat
dau tai dia chi 35H d¢én cac vi tri 6 nhd RAM ndi bat dau tai dia chi 60H.

MOV
MOV
MOV
LOOP:
MOV
MOV
INC
INC
DJNZ

Giai
RO, #35H :Nap dia chi bat dau (ngudn), RO = 35H.
R1, #60H :Nap dia chi bat dau (dich), R1 = 60H.
R2, #10 ;Nap s6 lan lap lai, R2 = 5.
A, @R0O ;Sao ndi dung 6 nhd do RO tro dén vao A.
@R1, A :Sao ndi dung A vao 6 nhé do R1 tré dén.
RO :Tang con trd (ngudn).
R1 ;Tang con tro (dich).
R2, LOOP ‘Kiém tra sb 1an 1ap cho dén khi s6 1an = 0.
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o Vidu I3: Gia s chit “DHCN” duoc luu trong ROM ndi tai ving nhé co dia chi bat dau l1a
200H. Hay phan tich cach chuong trinh sau day hoat dong va xac dinh xem chir “DHCN” s€ dugc luu
vao dau sau khi chuong trinh hoan tat?

ORG 0000H ;Pia chi luu chuong trinh trong ROM.

MOV DPTR, #200H ;Nap con tré vung dir li¢u, DPTR=200H.

CLR A :Xo0a ACC,A=0.

MOVC A, @A+DPTR :LAy dit liéu tai 6 nhé ROM do
:(A+DPTR) = 200H tr6 dén dua vao A.

MOV RO, A ;Cét dir lidu d6 vao RO.

INC DPTR ;Tang con tro, DPTR=201H.

CLR A :Xo0a ACC,A=0.

MOVC A, @A+DPTR ;Lay dir liéu tai 6 nhé ROM do
:(A+DPTR) = 201H tr6 dén dwa vao A.

MOV R1,A ;Cét dir liéu d6 vao R1.

INC DPTR ;Tang con tro, DPTR=202H.

CLR A :X0a ACC, A=0.

MOVC A, @A+DPTR :Lay dir liéu tai 6 nhé ROM do
:(A+DPTR) = 202H tr6 dén dua vao A.

MOV R2, A :Cét dir lidu d6 vao R2.

INC DPTR ;Tang con tro, DPTR=203H.

CLR A :Xo0a ACC, A=0.

MOVC A, @A+DPTR :Lay dit liéu tai 6 nhé ROM do
:(A+DPTR) = 203H tr6 dén dwa vao A.

MOV R3,A ;Cét dir liéu d6 vao R3.

SJIMP $ ;Dung chuong trinh.

ORG 200H ;Dia chi luu chuong trinh trong ROM.

MYDATA:
DB “DHCN” ;Khai bao dir liéu.
END :Két thiic chuong trinh.
Gidi

Theo chuong trinh trén, cac 6 nhd cua bd nhé chuong trinh (ROM) c6 dia chi 200H - 203H chtra
cac noi dung sau: (200H) = 44H = ‘D’, (201H) = 48H = ‘H’, (202H) = 43H = ‘C’, (203H) = 4EH =
‘N’

Dau tién voi (DPTR) = 200H va (A) = 0. Lénh MOVC A, @A+DPTR chuyén ndi dung ctia 6 nhé
c6 dia chi 200H (A + DPTR = 0 + 200H) trong ROM vao A. Thanh ghi A luc nay s€ chura gia tri 44H 1a
mi ASCII cua ky ty “D”. Ky tu ndy duogc cit vao thanh ghi RO.

Tiép theo, DPTR duogc ting 1én (DPTR = 201H) va A duoc xo04 (A = 0) dé lay nodi dung cua vi tri
nh¢ ké tiép trong ROM c¢6 dia chi 1a 201H (A + DPTR = 0 + 200H) vio A. Thanh ghi A luc nay sé& chira
gia tri 48H 1a ma ASCII cua ky tu “H”. Ky tu ndy duoc cit vao thanh ghi R1.

Qua trinh dién ra tuong ty nhu vay, sau khi hoan tat chuong trinh ta c6 (R0O) = 44H, (R1) = 48H,
(R2) =43H, (R3) =4EH la ma ASCII cua cac ky tu “D”, “H”, “C” va “N”.
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e Vidu I4: Gia st chit “TP.HCM” duogc luu trong ROM ni tai viung nh¢ ¢6 dia chi bat dau 1a
200H. Hay viét chuong trinh dé chuyén cac byte dir li¢u nay vao cac 6 nhd RAM ndi bat dau tir dia chi
40H.

& Phwong phdp sir dung bp dém dit lidu:

ORG 0000H ;Pia chi luu chuong trinh trong ROM.

MOV DPTR, #MYDATA ;Nap con tré vung dir li¢u.

MOV RO, #40H :Nap dia chi bat dau chira trong RAM.

MOV R1, #6 :Nap gié tri bo dém (s luong ky tu).
LOOP:

CLR A ; X0 ACC,A=0

MOVC A, @A+DPTR :Lay dit liéu tai 6 nhé ROM do

:(A+DPTR) tr6 dén dua vao A.

MOV @RO, A :Cit vao 6 nhé RAM do RO tro dén.

INC DPTR ;Tang con tro dir li¢u.

INC RO ;Tang dia chi ving RAM.

DJINZ R1, LOOP :Lip lai cho dén khi bo dém = 0.

SJMP $ ;Dung chuong trinh.

ORG 200H ;Dia chi luu chuong trinh trong ROM.
MYDATA:

DB “TP.HCM” ;Khai bao dir liéu.

END :Két thic chuong trinh.
& Phwong phdp sir dung ky tw NULL dé két thiic chudi:

ORG 0000H ;Dia chi luu chuong trinh trong ROM.

MOV DPTR, #MYDATA ;Nap con tré vung dit li¢u.

MOV RO, #40H ;Nap dia chi bat dau chira trong RAM.
LOOP:

CLR A ; X0 ACC,A=0

MOVC A, @A+DPTR :Lay dit liéu tai 6 nhd ROM do

:(A+DPTR) tr6 dén dua vao A.

JZ EXIT :Thoat ra néu c¢6 ky tu NULL.

MOV @RO, A :Cét vao 6 nhé RAM do RO tro dén.

INC DPTR ;Tang con tro dir li¢u.

INC RO ;Tang dia chi ving RAM.

SIMP LOOP ;Lap lai.
EXIT:

SJIMP $ ;Dung chuong trinh.

ORG 200H ;Pia chi luu chuong trinh trong ROM.
MYDATA:

DB “TP.HCM”, 0 ;Khai bao dir li¢u, c6 ky ty NULL.

END :Két thiic chuong trinh.
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o Vidy 15: Viét chuong trinh dé lay gié tri x tir P1 va lién tuc guri gia tri x> dén P2.

Gidi
ORG 0000H ;Dia chi luu chuong trinh trong ROM.
MOV DPTR, #MYDATA ;Nap con tré vung dir li¢u.
MOV P1, #0FFH :C4u hinh P1 13 port nhap.
LOOP:
MOV A, P1 :LAy s6 liéu x tir P1.
MOVC A, @A+DPTR :Léy gia tri x* tir vang dit liéu.
MOV P2,A :Xuét gi tri x* ra P2.
SIMP LOOP ;Lap lai.
ORG 200H ;Dia chi luu chuong trinh trong ROM.
MYDATA: :Vung dit liéu trong tmg tir 0% - 9°.
DB 0,1,4,9,16,25,36,49,64,81
END

o Vi dL,l 16. Viét doan 1énh tinh téng cac gi’é tri ctia cac 6 nhé RAM ndi co dia chi 40H — 44H. Két
qua byte thap cat vao thanh ghi A va byte cao cat vao thanh ghi B.

Gidi
MOV RO, #40H ;Nap dia chi bt dau chua trong RAM.
MOV R1, #5 :Nap gié tri bo dém (s luong 6 nhé).
CLR A :X04d ACC,A=0.
MOV B, A ; X04 thanh ghi B, B=0
LOOP:
ADD A, @R0O :Cong nodi dung 6 nhé do RO tré dén vao A.
INC NO _CY :Nhay néu khong c6 nhd, CY = 0.
INC B :Tang thanh ghi B néu ¢6 nhé, CY = 1.
NO_CY:
INC RO :Tang con tro dén 6 nho ké tiép.
DJINZ R1, LOOP :Lap lai cho dén khi bo dém = 0.

e Vidu 17: Viét doan Iénh tinh tong hai s6 16 bit 1a 3CE7H va 3B8DH. Cat két qué vao R7 (byte
cao) va R6 (byte thap).

Giai
CLR C ; Xoa c¢o nhd, CY = 0.
MOV A, #OETH :Nap byte thip 1 vao A, A=E7H.
ADD A, #8DH :Cong byte thip 2 vao A, A=74H, CY = 1.
MOV R6, A :Luu byte thap cta tong vao R6.
MOV A, #3CH ;Nap byte cao 1 vao A, A= 3CH.
ADDC A, #3BH ;Cong c6 nhd byte cao 2 vao A, A = 78H.
MOV R7, A :Luu byte cao cia tong vao R7.
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e Vidu 18: Viét doan 1¢nh tinh tong cia 5 di¥ liéu BCD duoc luu trong RAM noi tai dia chi bét
du tir 40H nhu sau: (40H) = 71H, (41H) = 11H, (42H) = 65H, (43H) = 59H, (44H) = 37H. Két qua
dugc luu vao thanh ghi R7 (byte cao) va thanh ghi A (byte thap) dudi dang s6 BCD.

MOV
MOV
CLR
MOV
LOOP:
ADD
DA
JNC
INC
NO_CY:
INC
DJINZ

Gidi
RO, #40H ;Nap dia chi bét dau chua trong RAM.

R1, #5 :Nap gia tri bo dém (s6 luong 6 nhé).

A :X0a ACC, A=0.

R7, A ;X04 thanh ghi R7, R7=0

A, @R0 :Cong ndi dung 6 nhd do RO tré dén vao A.
A :Hiéu chinh thanh s6 BCD.

NO _CY :Nhay néu khong c6 nh¢, CY = 0.

R7 :Tang thanh ghi R7 néu ¢6 nhg, CY = 1.
RO ;Tang con tro dén 6 nhd ké tiép.

R1, LOOP :Lap lai cho dén khi b dém = 0.

e Vidu 19: Viét doan I¢nh dé nhan dit li¢u du6i dang s6 HEX trong pham vi 00H — FFH tir Port 1
va chuyén do1 vé dang thap phan. Luu cac s6 vao cac thanh ghi R7 (LSB), R6 va R5 (MSB).

MOV
MOV
MOV
DIV

MOV
MOV
DIV

MOV
MOV

Giai
P1, #0FFH :C4u hinh P1 13 port nhép.
A, P1 ;Poc dir liéu tir P1.
B, #10 ;Nap B = 10.
AB :Chia cho 10, tach lay s cao/sd thap.
R7,B ;Luu gia tri hang don vi vao R7.
B, #10 ;Nap B = 10.
AB :Chia cho 10, tach lay s cao/sd thap.
R6, B ;Luu gid tri hang chuc vao R6.
R5, A ;Luu gid tri hang tram vao RS.

* Vidu20: Viét doan 1énh doc va kiém tra Port 1 xem c6 chira gia tri 45H hay khong? Néu (P1) =
45H thi xuat gia tri 99H ra Port 2, nguoc lai thi thoat khoi doan 1€nh.

MOV
MOV
MOV
MOV
XRL
JNZ
MOV
EXIT:

Giai
P2, #00H ; Xoa P2, P2=0.
P1, #0FFH :C4u hinh P1 13 port nhap.
RO, #45H ;Nap RO = 45H, gia tri can kiém tra.
A, P1 ;Poc dir liéu tir P1.
A, R0 ‘Kiém tra dit liéu c6 béng 45H, néu béng thi
EXIT :A =0, khong bang thi A ? 0.
P2, #99H :Nap P2 = 99H néu P1 =45H (A =0).

e Vidy 21:Viét doan lénh d¢ 1iy bu 2 gia tri chtra trong thanh ghi RO.

MOV
CPL
ADD

Giai
A, R0 ;Nap du licu can léy bu vao A.
A :Lay bu 1.
A, #1 :Cong thém 1 dé duoc bu 2.
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e Vidy 22: Viét doan lénh kiém tra thanh ghi A xem c6 chira gia tri 99H hay khong? Néu (A) =
99H thi nap gia tri FFH vao thanh ghi R1, nguoc lai thi nap gié tri 00H vao thanh ghi R1.

MOV R1, #0 ;Nap RO = O0H.

CJNE A, #99H, NEXT ;So sanh A vdi gia tri 99H, néu khong
;bang thi nhay dén NEXT.

MOV R1, #0FFH :Nap RO = FFH néu A = 99H.

NEXT:

o Vidu 23: Gia st mdt cam bién nhiét duoc ndi téi ngd vao P1. Hiy viét doan 1énh doc nhiét do
va so sanh vadi gia tri 75. Dya vao két qua kiém tra dé dat gia tri nhiét do vao cac thanh ghi nhu sau:
Néu t=75°C thi (A) = 75.
Néu t < 75°C thi (R1) =t.
Néu t > 75°C thi (R2) = t.

Gidi
MOV P1, #0FFH :Cau hinh P1 13 port nhap.
MOV A, P1 ;Poc dir ligu (t) tur P1.

CINE A, #75,0VER ;So sanh dit lidu (t) v6i gié trj 75, néu
;khong bang thi nhady dén OVER.

SIMP EXIT :Néu A = 75 thi thoat chuong trinh.
OVER: ;Truong hop khi dit 1iéu (t) khac 75.
INC NEXT :Nhay dén NEXT néu dit liéu (t) > 75, C=0.
MOV R1,A :Néu dir liéu (t) < 75 thi nap dit liéu vao
SJMP EXIT ;R1 (R1 =A =t) va thoat chuong trinh.
NEXT: ;Truong hop khi dir ligu (t) > 75.
MOV R2, A ;Nap dir li¢u vao R2 (R2=A =1).
EXIT:

e Vidu 24: Viét doan I¢nh lién tuc kiém tra gi4 tri tai Port 1 néu gia trj ndy khac 63H. Néu (P1) =
63H thi thoat doan 1énh khong kiém tra nira.

Gidi

MOV P1, #0FFH :C4u hinh P1 13 port nhép.
HERE:

MOV A, P1 ;Poc dir ligu tir P1.

CJNE A, #63H, HERE ;Duy tri kiém tra dén khi P1 = 63H.
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o Vidu25: Gia st cac 6 nhé trong RAM noi c6 dia chi tir 40H — 44H chutra nhiét d§ cua cac ngay
duoc chi ra dudi day. Hay viét doan 1énh kiém tra xem c6 gia tri nao béng 65 khong? Néu c6 thi dat dia
chi ctia 6 nh¢ d6 vao R4, nguogc lai thi dat R4 = 0.

(40H) = 76, (41H) =79, (42H) = 69, (43H) = 65, (44H) = 64

MOV R4, #0 ; X0a R4 =0.
MOV RO, #40H ;Nap dia chi bét dau chua trong RAM.
MOV R1, #5 ;Nap gia tri b dém (sé lugng 6 nho).
MOV A, #65 ;Nap gia tri can tim vao A, A = 65.
BACK:
CJNE A, @R0, NEXT ;So sanh dit liéu do RO tro dén véi 65.
MOV R4, R0 :Néu bang thi luu dia chi 6 nhé d6 vao R4.
SJMP EXIT ;Thoat chuong trinh.
NEXT: :Truong hop dit liéu do RO tré dén khac 65.
INC RO :Tang con tro dén 6 nho ké tiép.
DJINZ R2, BACK :Lap lai cho dén khi bo dém bang 0.
EXIT:

e Vidu 26: Viét doan 1énh tim tong cac chit s6 1 trong thanh ghi RO.

Gidi

MOV R1, #0 :Xo04 R1 =0, luu sb chir s6 1.

MOV R2, #8 :Nap gié tri bo dém (sd bit kiém tra).

MOV A, RO ;Nap dir li¢u can kiém tra tir RO vao A.
LOOP:

RLC A ; Xoay trai, dua bit can kiém tra vao cd CY.

JNC NEXT ‘Kiém tra co CY.

INC R1 :Tang gia tri cia R1 néu co CY = 1.
NEXT:

DJINZ R2, LOOP :Lap lai cho dén khi bo dém bang 0.

e Vidu 27: Viét doan 1énh dé chuyén doi s6 BCD nén chira trong thanh ghi A thanh hai s ASCII

va chtra hai s6 nay trong thanh ghi R2 va R3.

Gidi

MOV A, #29H :Nap A = 29H, mi BCD nén ctia s6 29.
MOV R2, A :Luu lai sé BCD can chyén ddi trong R2.
ANL A, #0FH :Xo04 (che) 4 bit cao ctia sé BCD (A = 09H).
ORL A, #30H :Chuyén thanh ma ASCII (A = 39H).

MOV R3, A :Cit vao R3 (R3 = 39H — md ASCII cia 9).
MOV A, R2 :L4y lai s6 BCD ltc ban dau (A = 29H).
ANL A, #0FOH :Xoa (che) 4 bit thap ctua s BCD (A=20H).
SWAP A :Hoan chyén vi tr 4 bit cao vap bit thap.
ORL A, #30H :Chuyén thanh mi ASCII (A = 32H).

MOV R2, A :Cit vao R2 (R2 = 32H — md ASCII cia 2).
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o Vidu28: Gia s bit P2.3 12 mdt dau vao va bicu dién nhiét do cia mot 1o say. Néu P2.3 =1 ¢6
nghia la 10 qua nong. Hay lién tuc kiém tra bit nay, néu nhiét do qua cao thi hdy gui mot xung muc cao
dén P1.5 dé bat coi bao hi¢u.

JNB P2.3,$ ;Duy tri kiém tra du vao.
SETB P1.5 :Khi P2.3 = 1, tao murc cao cho P1.5 rdi
CLR P1.5 ;tao murc thép cho P1.5, phat mdt xung.

e Vidu 29: Viét doan lénh kiém tra xem thanh ghi A c6 chira mot s6 chin hay khong? Néu c6 thi
chia cho 2, néu khong thi tang Ién 1 dé chan hoa s6 do roi chia né cho 2.

MOV B, #2 :Gan s chia, B =2.
JNB ACC.0, OK :Kiém tra néu 14 s6 chin thi nhay dén OK.
INC A -Chén hoa néu 14 s6 1é.
OK:
DIV AB ;Chia A cho 2.

V. PHAN BAI TAP:
o Truy xudt RAM ngi (theo 2 cdch: dinh dia chi 6 nhé trwc tiép va gidn tiép):
Bai 1: Viét doan 1énh ghi (chuyén) gia tri 40H vao 6 nhd 30H cua RAM ndi.
Bai 2: Viét doan 1énh x6a ndi dung 6 nhé 31H cia RAM ndi.
Bai 3: Viét doan 1énh ghi (chuyén) ndi dung thanh ghi A vao 6 nhd 32H ciia RAM ndi.
Bai 4: Viét doan 1énh ghi (chuyén) ndi dung 6 nhé 33H cua RAM noi vao thanh ghi A.
Bai 5: Viét doan 1é€nh ghi (chuyén) ndi dung 6 nhd 34H cia RAM ndi vao 6 nhd 35H cua RAM

Bai 6: Viét doan 1énh ghi (chuyén) ndi dung thanh ghi R4 vao 6 nhé 36H ciia RAM noi.

Bai 7: Viét doan 1énh ghi (chuyén) ndi dung 6 nhé 37H ciia RAM ndi vao thanh ghi RS5.

Bai 8: Viét doan 1énh ghi (chuyén) ndi dung thanh ghi A vao thanh ghi R1.

Bai 9: Viét doan 1énh ghi (chuyén) nodi dung thanh ghi R2 vao thanh ghi A.

Bai 10: Viét doan 1énh ghi (chuyén) gia tri ABH vao thanh ghi A.

Bai 11: Viét doan 1énh ghi (chuyén) gia tri CDH vao thanh ghi R3.
o Truy xuit RAM ngoai:

Bai 1: Viét doan 1énh ghi (chuyén) gia tri 40H vao 6 nhé 30H cia RAM ngoai (RAM ngodi ¢6
dung luong <256 byte).

Bai 2: Viét doan 1énh x6a 6 nhd 31H ciia RAM ngoai (RAM ngodi ¢6 dung lwong <256 byte).

Bai 3: Viét doan 1énh ghi (chuyén) ndi dung 6 nhé 32H cia RAM ngoai vao thanh ghi A (RAM
ngoai co dung luong <256 byte).

Bai 4: Viét doan 1énh ghi (chuyén) ndi dung thanh ghi A vao 6 nhé 33H ctia RAM ngoai (RAM
ngoai co dung luong <256 byte).

Bai 5: Viét doan 1énh chuyén dir liéu 6 nhé 34H cia RAM ngoai vao 6 nhé 35H cia RAM
ngoai (RAM ngoai co dung luwong <256 byte).
|
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Bai 6: Viét doan 1énh ghi (chuyén) gia tri 40H vao 6 nhé 1230H cia RAM ngoai (RAM ngodi
co dung luong > 256 byte).

Bdi 7: Viét doan 1énh x6a 6 nhd 1231H ctia RAM ngodi (RAM ngodi ¢é dung lirong > 256
byte).

Bai 8: Viét doan 1énh ghi (chuyén) ndi dung 6 nhd 1232H ciia RAM ngoai vao thanh ghi A
(RAM ngoai co dung luwong > 256 byte).

Bai 9: Viét doan 1énh ghi (chuyén) ndi dung thanh ghi A vao 6 nhé 1233H cua RAM ngoai
(RAM ngoai co dung luwong > 256 byte).

Bai 10: Viét doan 1énh chuyén dir liéu 6 nhé 1234H cia RAM ngoai vao 6 nhé 1235H cua
RAM ngoai (RAM ngoai co dung lwong > 256 byte).

e Truy xuit Port:
Bai 1: Viét doan 1énh xuit (ghi) gia tri OFH ra Port 1.
Bai 2: Viét doan 1énh xuét (ghi) gia tri FOH ra Port 2.
Bai 3: Viét doan 1énh xuat (ghi) ndi dung thanh ghi A ra Port 1.
Bai 4: Viét doan 1énh nhap (doc) tir Port 1 vao thanh ghi A.
Bdi 5: Viét doan 1énh nhap (doc) tu Port 1 va xuét ra Port 2.
Bdi 6: Viét doan 1énh xuit (ghi) nd1 dung 6 nhé 37H ciia RAM ndi ra Port 3.
Bai 7: Viét doan 1énh nhap (doc) tir Port 2 vao 6 nh¢d 38H cua RAM noi.
Bai 8: Viét doan 1énh xudt mic 1 (mirc logic cao) ra chan P1.0
Bai 9: Viét doan 1énh xuit mirc 0 (mirc logic thdp) ra chan P1.1
o Truy xuit RAM ngi, RAM ngoai va Port:
Bai 1: Viét doan 1énh chuyén 6 nhé 40H (RAM néi) vao 6 nhé 2000H (RAM ngoai).
Bai 2: Viét doan 1énh chuyén ndi dung 6 nhé 2001H (RAM ngodi) vao 6 nhé 41H (RAM néi).
Bdi 3: Viét doan lénh nhép (doc) tir Port 1 vao 6 nhd 42H (RAM ndi).
Bai 4: Viét doan 1énh nhap (doc) tir Port 1 vao 6 nhd 2002H (RAM ngoai).
Bai 5: Viét doan 1énh xuét (ghi) ndi dung 6 nhé 43H (RAM ngi) ra Port 1.
Bai 6: Viét doan 1énh xudt (ghi) noi dung 6 nhé 2003H (RAM ngodi) ra Port 1.
o Swrdung vong lap:
Bai 1: Viét doan 1énh x6a 20 6 nhé RAM ndi c6 dia chi bat dau 1a 30H.
Bai 2: Viét doan 1énh x6a cac 6 nhd RAM ndi tir dja chi 20H dén 7FH.
Bai 3: Viét doan 1énh x6a 250 6 nhé RAM ngoai c6 dia chi bat dau 1a 4000H.
Bai 4: Viét doan 1énh x6a 2500 6 nhd RAM ngoai c6 dia chi bat dau 1a 4000H.
Bai 5: Viét doan 1énh x6a cac 6 nhé RAM ngoai tir dia chi 2000H dén 205FH.
Bai 6: Viét doan 1énh x6a cac 6 nhé RAM ngoai tir dia chi 2000H dén 3FFFH.

Bai 7: Viét doan 1énh x6a toan bd RAM ngoai ¢d dung lugng 8KB, biét rﬁng dia chi dau la
2000H.
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’Bdi 8: Viét doan lénh chuyéq mot chudi dir liéu gém 10 byte trong RAM noi c6 dia chi dau la
30H dén vung RAM ndi c6 dia chi dau la 40H.

Bai 9: Viét doan l1énh chuyén mot chuéi dir liéu gdm 100 byte trong RAM ngoai c¢6 dia chi dau
la 2000H dén vung RAM ngoai co6 dia chi dau 1a 4000H.

 Bdi 10: Viét doan 1énh chuyén mot chudi dir ligu gom 1000 byte trong RAM ngoai ¢6 dia chi

dau 1a 2000H dén vung RAM ngoai c6 dia chi dau 1a 4000H.

Bai 11: Viét dogn 1énh chuyén mot chudi dit ligu gom 10 byte trong RAM ndi ¢ dia chi dau la
30H dén vung RAM ngoai c6 dia chi dau la 4000H.

Bai 12: Viét doan 1énh chuyén mot chudi dir liéu gdm 10 byte trong RAM ngoai c6 dia chi dau
la SFOOH dén ving RAM noi c6 dia chi dau l1a 40H.

Bai 13: Cho mjt chudi dir ligu gom 20 byte lién tiép trong RAM noi, bat dau tir dia chi 20H.
Hay viét doan 1énh lan luot xuat cac dit liéu nay ra Port 1.

Bai 14: Gia st Port 1 dugc ndi dén mot thict bi phat dit liéu (vi du nhu 8 nut nhén). Hay viét
doan 1énh nhan lién tiép 10 byte dir liéu tur thi€t bi phat nay va ghi vao 10 6 nhé (RAM ndi) lién ti€p
bat dau tr 6 nhé SO0H.

o Tao tré:

Bai 1: Viét chuong trinh con delay 100s, biét rang fosc dung trong hé thong l1a:
a. 6 MHz.
b. 11,0592 MHz.
c. 12 MHz.
d. 24 MHz

Bdi 2: Viét chuong trinh con delay 100ms, biét réng fosc dung trong hé théng la:
a. 6 MHz.
b. 11,0592 MHz.
c. 12 MHz.
d. 24 MHz

Bdi 3: Viét chuong trinh con delay ls, biét r@fmg fosc dung trong hé théng la:
a. 6 MHz.
b. 11,0592 MHz.
c. 12 MHz.
d. 24 MHz

e Tao xung:

Bai 1: Viét doan 1énh tao mot xung duong (_I_I_) tai chan P1.0 v6i d6 rong xung 1ms, biét
I'él’lg fOSC =12 MHz.

Bdi 2: Viét doan 1énh tao chudi xung vuong cé f= 100 KHz tai chan P1.1 (fpsc =12 MHz).

Bdi 3: Viét doan 1énh tao chudi xung vuong c6 £ =100 KHz va c6 chu ky lam viéc D = 40% tai
chan P1.2 (fOSC =12 MHZ)

Bdi 4: Viét doan 1énh tao chudi xung vuong cé f= 10 KHz tai chan P1.3 (fosc =24 MHz).

Bai 5: Viét doan 1énh tao chudi xung vuong c6 =10 KHz va c6 chu ky lam viéc D = 30% tai
chan P1.3 (fOSC =24 MHZ)

Bai 6: Viét doan 1énh tao chudi xung vudng c6 £= 10 Hz tai chin P1.4 (fysc =12 MHz).

Bai 7: Viét doan 1énh tao chudi xung vuéng c¢é f = 10 Hz va ¢6 chu ky lam viéc D = 25% tai
chan P1.5 (fOSC 211,0592 MHZ)

e Cdc phép todan:
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Bai 1: Cho mdt chudi s6 8 bit khong dau trong RAM noi gom 10 sb bat dau tir 6 nhg 30H. Hay
viét chuong trinh con cong chudi sé ndy va ghi két qua vao 6 nhd 2FH trong RAM ndi (gid sir két qua
nhé hon hodc bang 255).

Bai 2: Cho mot chudi sb 8 bit khong ddu trong RAM noi gdm 10 sb bat dau tir 6 nhé 30H. Hay
viét chuong trinh con cong chudi s6 ndy va ghi két qua vao hai 6 nhé 2EH:2FH trong RAM néi (6 nhé
2EH chita byte cao ciia két qua va é nhé 2FH chira byte thdp ciia két qua).

Bai 3: Cho mot chudi s6 16 bit khong ddu trong RAM ndi gém 10 sb bat dau tir 6 nhé 30H theo
nguyén tac 6 nh¢ co dia chi nho hon chura byte cao va 6 nh¢ ¢6 dia chi 16n hon chira byte thap. (Vi du:
byte cao ciia s6 16 bit dau tién duwoc cdt tai 6 nhé 30H va byte thap cia sé 16 bit dau tién duwoc cat tai
0 nho 31H, byte cao cua s6 16 bit thir hai dwoc cdt tai é nhé 32H va byte thap ciia s6 16 bit thir hai
dwoe cdt tai 6 nhé 33H). Hiy viét chuong trinh con cong chudi sd nay va cat két qua vao hai 6 nhé
2EH:2FH trong RAM ngi.

Bai 4: Twong ty nhu cac bai 1, 2, 3 nhung thuc hién dbi voi phép tri.

Bai 5: Viét chuong trinh con 1dy bu 2 s6 16 bit chira trong hai thanh ghi R2:R3.

e So sanh:

Bdi 1: Cho hai sb 8 bit, sb thir nhat chira trong 6 nhd 30H, s6 thir hai chtra trong 6 nhd 31H.
Viét chuong trinh con so sanh hai s6 nay. Néu s6 thir nhat 16n hon hozc bang so tht hai thi set co FO,
néu nguoc lai thi x6a co FO.

Bdi 2: Cho hai sb 16 bit, s6 thir nhit chta trong hai 6 nhé 30H:31H, sb th hai chira trong hai 6
nh& 32H:33H. Viét chuong trinh con so sanh hai s nay. Néu sb thtr nhét 16n hon hodc bang sé thir hai
thi set ¢ FO, néu nguoc lai thi x6a co FO.

Bai 3: Cho mdt chudi ky ti dudi dang md ASCII trong RAM ndi, dai 20 byte, bat dau tir dia chi
50H. Viét doan 1énh xuat cac ky tu in hoa c6 trong chudi nay ra Port 1. Biét ring ma ASCII cua ky tu
in hoa 1a tir 65H (chit A) &n 90H (chit Z).

Bdi 4: Viét doan 1énh nhap mot chudi ky tu tir Port 1 dudi dang ma ASCII va ghi vao RAM
ngoai, bit dau tir dia chi 0000H. Biét ring chudi nay két thiic bang ky tu CR (c6 ma ASCII la ODH) va
ghi ca ky tu nay vao RAM.

Bai 5: Viét doan 1énh nhap mot chudi ky tu tir Port 1 dudi dang md ASCII va ghi vio RAM
ngoai, bit dau tir dia chi 0000H. Biét ring chudi nay két thiic bang ky tu CR (cé ma ASCII la ODH) va
khong ghi ky tu ndy vao RAM.

Bai 6: Viét doan 1énh nhap mot chudi ky tu tir Port 1 dudi dang md ASCII va ghi vio RAM
ngoai, bit dau tir dia chi 0000H. Biét ring chudi nay két thiic bang ky tu CR (c6 ma ASCII la ODH) va
khong ghi ky tir ndy vao RAM ma thay bang ky tw NULL (c6 ma ASCII la 00H).

Bai 7: Cho mot chudi ky tu dudi dang ma ASCII trong RAM ndi, dai 20 byte, bét dau tir dia chi
50H. Viét doan lénh dbi cac ky tu in hoa ¢ trong chudi nay thanh ky ty thuong. Biét raing ma ASCII
cta ky tu thuong bang ma ASCII cua ky ty in hoa cong thém 32H.

Bai 8: Cho mot chudi ky tu s6 dudi dang ma ASCII trong RAM noi, dai 20 byte, bat dau tir dia
chi 50H. Viét doan lénh d6i céac ky tu ) nay thanh ma BCD. Biét réng ma ASCII cua cac ky tu s6 1a tur
30H (s6 0) dén 39H (s6 9).

e Sirdung Iénh nhdy cé diéu ki¢n:

Bai 1: Cho mot chudi dit liéu duéi dang sb co dau trong RAM ngoai, dai 100 byte, bit dau tir
dia chi 0100H. Viét doan 1énh lan luot xuét cac dir liéu trong chudi ra Port 1 néu 1a s6 duong (xem sé 0
la dirong) va xuét ra Port 2 néu 1a s am.

Bai 2: Cho mdt chudi dir liéu dudi dang s6 ¢6 dau trong RAM ngoai, bt dau tir dia chi 0100H
va két thuc béng s6 0. Viét doan 1énh 1an luot xuit cac dit liéu trong chudi ra Port 1 néu 1a sb duong va
xuét ra Port 2 néu 1a sb am.
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Bai 3: Cho mét chudi dir liéu dudi dang $0 khong dau trong RAM ngoai, bat dau tir dia chi
0100H va d6 dai chudi 1a ndi dung 6 nhd 00FFH. Viét doan 1énh dém sb sé chin (chia hét cho 2) ¢6
trong chudi va ct vao 6 nhd 00FEH.

Bai 4: Cho mot chudi dit liéu dudi dang ) khong dau trong RAM ngoai, bat dau tir dia chi
0100H va d6 dai chudi 1a ndi dung 6 nhd 00FFH. Viét doan 1énh ghi cac s6 chan (xem s6 0 la s6 chan)
c6 trong chudi vaio RAM ndi bat dau tir dia chi 30H cho dén khi gap s6 1¢ thi ding.

Bai 5: Viét chuong trinh con c6 nhiém vu ldy mot byte tir mot chudi data gdm 20 byte cét trong
RAM ngoai bat dau tir dia chi 2000H va xuét ra Portl. Mdi lan goi chwong trinh con chi xuat mot
byte, 1an goi ké thi xuat byte ké tiép, 1an goi thir 21 thi lai xuét byte déu, ...
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