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RO/PC Program Counter |0

R1/5F Stack Fointer 0

R2/SR/CG1 Status

R3/CGE2 Constant Generator

R4 General Purpose

R5 General Purpose

R& General Purpose

R7 General Furpose

Ra General Purpose

R3 General Purpose

R10  General Purpose

R11 General Purpose

R12  General Furpose

R13  General Purpose

R14  General Purpose

R15  General Purpose

A

16 | M~
fero, £ —
Carmry, G »
Overflow, V 16-bit ALU — MCLK
Megative, N

<

V4

CPUT /7 AE el n ¥ 3- 1 7

7E: RO/PC Program Counter: RO/PC F&f¢il-#i#s
R1/SP Stack Pointer: R1/SP Hitki&%t
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R2/SR/CG1 Status: R2/SR/CGLARA
R3/CG2 Constant Generator: R3/CG2 ¥k 4 4
General Purpose: i ik

3.2 CPURIFFR
167 FRICPUSE & T 1647 [ 29 17 2% . ROFIRII 145 5 1k, RASIRLSH] T3 1% .
3.2.1 by
FEIPIHEES IR I R — B B BATIOIR S . BESIe 2 M (2, 4, 6, 8) FHiTr4A Tk
ATREFP VI B G N o 452 (E64KBIT) M kb 2% 1] Hh A7 BB 03 5 R s kb 2y 26 f €, RT3
2 CB I 7 =CHES . K] 3-2:
15 1 0

Program Counter Bits 15 to 1 0

R PP o s RE NG AEAT RN — B SR AT — 4542 P - ik
(E

MOV #LABEL,PC ;

MOV LABEL,PC ;

MOV @R14,PC ;

3.2.2 MERRIRSH

HEMHRET FH A7 807 A 7 B R A W R e R el ko MERR SRS DLk S 877 ST
HERRFRET BRAS AEAT B 1) P F B R R — 5 FR 2 I 0k, WEI3-20 7R o FEPTH 252 DA A
BRI HES, P Re s A I HERFR AT R a1 RAM . HERR I FVE an (13-4 7R

IR

MOV 2(SP),R6 ; 12 —> R6

MOV R7,0(SP) ; Overwrite TOS with R7

PUSH #0123h ; Put 0123h onto TOS

POP R8 ; R8 = 0123h

15 1 0
Stack Pointer Bits 15 to 1 ]
K3-3
Oaexexh I I 11
Onxwh — 2 12 12 12
Ooxxh - 4 13 — SP 13 13 q— SP
Oxxxh — 6 0123h W— SP| p123h
Ooxxh — 8
K]3-4
I 3-54id T HEARFRE AL e gE AR AT H AR 1
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SPalg —™M
sP; —» SPy SP, —» SPy

Kla Kb
K|3-5
Kla fEHATPUSH SP #8545, HERFRER oA
Kb HATIEAPOP SP &, MEARIREFAMAR, $54POP SPRSPLE AFREHE (SP2=SP1)

3.2.3 RAEFH
AR AAE BT 0 S T 7 B0 05 770 PR 3 A B IR LU 4 7 2 AT 17
Sl T HOAE USSR T F SRR SOR B, IRAS 557 B0 4/ 0 1 E13-6 7 5

15 9 8 T 0
DSClCPU
Reserved V| SCG1 | SCG0 ofFE loFE GIE|N|Z|C
A /
W
rw-0)
K3-6

FR3- 1R T RS AR S

A Eiip%

v i HAR G . FRIFIBATIERE T, &5 9 R e %, R 2 g A
ADD(.B),ADDC(.B) SUB(.B),SUBC(.B),CMP(.B)

SCGL | AL AERRL. IO E LR, SMCLKHF 2 8 ¢ 4]

RGN RAE2$0. U0 RDCOCLE A ] FMCLK R # SMCLK, it A7 4 B A7 I, K555 ]

SCGO N
DCOFK) LI A = 2%

0SCOFE SRR ST o AT A E AN, 4LFXTLICLKY A # HH TMCLK B4 SMCLK,  LEXTLKf 24
K]

CPUOFF | CPUSKHINL. MUk &1, K52 5<hHCPU
T REAT . SEAT B E LN, BT P e S T T R, BT I AN T

GIE

i
L | SURRL HIERBRMEE R GOBON, JCRLU BN AR GUBON, B
it
2 | Ehwsl. GRAON, FCRERE: LN HON, LR
C | ERChRERL,

3.2.4 HHRHAEZRCCLFICG2
NN FH 348 1R 0T B BOR A B I 2R A SER2FIR3F AL, AN T B — AN RN W T R T4
Lo WHUHIR AR SRR R Tk . WEE3-20R
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Register As Constant Remarks

R2 00 —----- Register mode

R2 01 (0) Absolute address mode

R2 10 00004h +4, bit processing

R2 11 00008h +8, bit processing

R3 00 00000h 0, word processing

R3 01 00001h +1

R3 10 00002h +2, bit processing

R3 11 OFFFFh -1, word processing
RO AR AT

BAFRITE 2K

INAN BN SRS MRS Fi 4

No code memory access required to retrieve the constant
U SRNASEHC P AN T RIS R AR, VR R 2 E S R B AR . R2FIR3TEH]
T EE I, RZAIRIKEABE G WA AT Ik AT IO U A7 s
TR LAY R WA
Hi (42 B IIMAB0 5 BN AT 27 5 RGEHR-% o AHIZ U A 2 S VIMSPABO Y- Zh 4 3> 45 HH B
(M4 i 5Lie 4. B P/ EdR 4 CLR dsthl SURAEEdR MOV R3, dstfiT ik, e fi A A4H
IR RS o SHOB I g M DT RIS, R34 AEAS=00. 45-4-ADD O(R3),dstiftiE4 INC dst

3.2.5 YiEFFAR4-R15
RA-R15[1) 12/ 25 17w H 2 T I I 25 A7 2% o IX U FTAT (1) 25 A7 44 P WA Hg Bede 25 A7 2% . Mol
FRER. B RGMEAS AT LI TR A 8 TR A I Sk, nE3-7H R

Unused Register Byte Memory

| l

Byte Memaory Oh Register
K13-7
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Example Register-Byte Operation

R5 = 0AZ28Fh
RE = 0203h

Mem(0203h) = 012h

ADD.E

Mern (0203h) = 0A1h

C=0,Z=0,N=1

RS, 0(R&)

08Fh
+ 012h
OAth

R = 01202h
RE = 0223h

Mem({0223h) = 05Fh

ADD.EB
05Fh
+ 002h
DOo0ETh

A5 = 00061

C=0,Z=0,N=0

@RE, RS

Example Byte-Register Operation

(FiFETER (HHFFISE
+ (ML + (FFRIETS )
—=(Hu I —=| e BT . OFRIETFTSReETE )
3.3 Fabi
LR A A T B A PU A H R E RS BB AR U [ DA bk S R . R 3-3HiR TAS
HIADE 8 &AM
As/Ad FhbEK BEIEGH Ejpa
00/0 AR Rn A A A R R
(Rn + X) points to
b the operand. X
01/1 oI X(Rn) is stored in the
next word.
(PC + X) points to
the operand. X
01/1 T ADDR is stored in the
next word. Indexed
mode X(PC) is used.
The word following
the instruction
contains the
01/1 LA &ADDR absolute address. X
is stored in the
next word. Indexed
mode X(SR) is used.
Rn is used as a
10/- )4 27 A7 2 i =X @Rn pointer to the
operand.
e e e Rn is used as a
/- I A B ORn+ pointer to the
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operand. Rn is
incremented
afterwards by 1

for .B instructions
and by 2 for .W
instructions.

11/- A7 HIAR

#N

The word following
the instruction
contains the
immediate constant
N. Indirect
autoincrement mode
@PC+ is used.

2 TR A2 8 K B AR 2B S AR

vE: FRZ% EDE, TONI, TOM, F1 LEOMHHVE

FEAER SCRYEDE, TONI, TOM, AT LEOAN AN A oAy 3 A 285 10 A3 A oAk 1) 25 3

3.3.1 HHFH/IFUAER
A7 Ay IR R 3-4F B

g AR ROMH 1) Py 7%
MOV R10 R11 MOV R10 R11
K — AN B AN
1 FRL10 ) N A 30 BIR1LH, RIOFIR1LIAS
s Al
LA PEEHE AT H 0 E s 35 4 R
¥ MOV R10 R11
Before: After:
R10 0A023h R10 0AD23R
PC PCold PC | PCyq+2
#*3-4

e Ao

A AEA T A RENE e T B TR VI, WER AR HAE I, B A T AL A

Fo ORI 7R ISR LR AE

3.3.2 HARHEF AR
PFAT- s A T AR I e 3-57
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TG ACHD ROM £ Py 25
MOV X (R5) Y (R6&)
MOV 2 (R5) 6 (R6) X=2. V=6
Kt WA H AT
Pt I N AR )2 B stk 2, YR
Bl HEATH bR A S B . AEARRE T HE R
R, BRI 2 (A, BT AR A
WAk SHE T T —54a %
e VEHCHR A B 40 0B
17 MOV 2 (R5) 6 (R6)
Before: After:
Address Register Address Register
Space Space
Mooexh | PC
OFF16h | 00006h R5| 01080h OFF16h | 00006h R5| 01080h
OFF14h | 00002hR RE| 010BCh OFF14h | 00002h RE| 0108Ch
OFF12h 04596h | PC OFF12h | 04596h
0108Ch
01094h Onoeexh +0006h 01094h | Owoooxh
01092h | 05555h 01092h 01092h | 01234h
010200 | Owoeoxxh 01080h | Oeooxh
01080h
01084h | Omooch __+0002h 01084h | Ospoodh
01082h
01082h | 01234h 01082h | 01234h
010800 | Owooxxh 01080h | Oeooexh

3.3.3 fWBEWAIFHHER

A AR AR AR AU R A 3-6 1 s

T gACH ROMH) A 2
MOV X(PC),Y(PC)
MOV EDE,TONI X = EDE — PC
Y = TONI — PC
K-piF AN B = AN
e B HEEDE(PC + X) I AR s F) H K

HUhETONI(PC + Y)h 2. fEda44AT)EPC
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ch s kA H R N S R AR T
AR AR Gm R R E SR T RS XS
Y. e AL ] AR R SRS, B e
2 HBhh N, BT AR REe 4k 9hs T R —
s
e EHCR A OBGR 3 SRR
MOV EDE,TONI
¥ Pkt EDE = OF016h
H iHdik: TONI=01114h
Before: After:
Address Register Address Hegister
Space Space
Owexxh | PC
OFF16h 011FEhR OFF16h O11FEh
OFF14h OF102h OFF14h OF102h
OFF12h 04020h | PC OFF12h 04090h
OFF14h
0OF018h Onoaxxh +0F102h OF018h Dooxxxh
0F016h | 0A123h OF016h OF016h | 0A123h
OF014h Osoxoxxch OF014h Onoeexh
OFF16h
01116h | Oxowch +011FEh 01116h | Oxxxxh
01114h 05555h 01114h 01114h 0A123h
01112h Orooxch 01112h Onoeexh
#3-6
3.3.4 #XFHER
gAY ROM ) Py 2
MoV X(0),Y(0)
MOV &EDE,&TONI X = EDE
Y = TONI
K PIA S O T

K5 HbHEEDE () N R 3 21 H s HETON I 25,
EFRAPAT TG 2 A& T YR HbhE RN H f bk A

il WAL Qo TGN, RS &
AN, PTUUE FRER LIS 17 N — 206
P R A F T 0 A
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MOV &EDE,&TONI
#¥ JEHhlE: EDE = OF016h
H il TONI=01114h
Before: After:
Address Register Address Register
Space Space
Db | PC
OFF16h 01114h OFF16h 01114h
0OFF14h 0OF016h OFF14h OF016h
OFF12h 04292h | PC OFF12h 04292h
OF018h Daoooxh OF018h Osooaxh
OF016h 0A123h OF018h 0A123h
OF014h Chexxh OF014h Cooexh
01116h Deexooxh 01116h Oaooaxh
01114h 01234h 01114h 0A123h
01112h Drooach 01112h Orooaxh

XA LA A T B BRI LEAL T [ E 20T L A AN o IXSBAT LT 4 0] - Tk A
A& FHEPRAIE TR AT s It -

3.3.5% AR T abEE R
AT R 1) - A LA A i 3-8

gAY

ROMHH ) P 2%

MOV @R10,0(R11)

MOV @R10,0(R11)

K PN B =AW

B Kbk i A AR B 2 H ikl b 25 o F AR
LG G

. AR A s . H AR 0(Rd) X
R

e MOV.B @R10,0(R11)
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Before: After:
Address Register Address Register
Space Space
Oooxooh hoocxh | PC
OFF16h | 0000h R10| OFA33h 0OFF16h | 0000h H10| OFA33h
OFF14h | 04AEBh | PC R11| 002A7h 0FF14h | 04AEBh H11| 002A7h
OFF12h | Owoookh OFF12h | Oxoooch
OFA34h | Owxoxxh 0FA34h | Owooaxh
OFA32h | 05BC1h 0OFA32h | 08BC1h
OFA30h | Oxxxxh OFAZ0h | Oxooch
0024A8h Osexch 002A8h Dhexh
002A7TH 012h 002A7h | 03Bh
002A8h Osech 002A6h Dooxh
3.3.5 [H#EAFMET AL
) $% B 83 S £ 3-9R
AR RO Py 2

MOV @R10+,0(R11)

MOV @R10+,0(R11)

K

PHAS B = AN X

23 (B

U HB I 0 9 2 B 28] H RBRE T . 21 £
BRATHECE . fEF IR IITIEUS, 17
ER10 E BN 2ERF e A AT IR
BB, (ISR R R, 5
FEE T — ARG, SO T ek b B
{371

s

VAE AR . H RO RA) AT R
—MEAEFE2INCD RAFTHAY

#lr

MOV @R10+,0(R11)
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Before: ) After:
Address Register Address Register
Space Space
OFF18h Oxcxxxh 0OFF18h Deooexh | PC
OFF16h | 00000h R10| OFA32h OFFi16h | 000OO0OK R10| OFA34R
OFF14h | 04ABBh | PCc R11| 010A8h OFF14h | 04ABBh R11| 010A8h
OFF12h | Oxxxxh OFF12h | Oxxexh
OFA34h | Oxooxxh OFA34h | Owooexh
OFA32h | D5BC1h OFA32h | 05BC1hH
OFA30h | Owoxoxxh OFA30R | (hooodh
10AAR | Owooxh 010AaAR | Owoooh
010ABh | 01234h 0104A8h | 05BC1hH
010A6hH | Oeoxoaxh 0104A8H | (hooodh
3.3.7 SLEPET-HHER
A7 RIS B K 3-9
AR ROM ™ iy Py 2%
MOV @PC+,X(PC)
MOV #45h, TONI 45
X = TONI — PC
K P AR
P AL R Has# 3 ) H i HiETONE 2
e M GEEAR I, R U F R —
2454, IF HAGHrh i W 585 3h 21 H 1) 25 47
arh
P RHCE R
ER MOV #45h,TONI
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Before: After:
Address Register Address Reqgister
Space Space
OFF18h Chexxn | PC
OFF16h 01192h OFF16h 01192h
OFF14h 00045h OFF14h | 00045h
OFF12h 040B0h | PC OFF12h | 040BOh
OFF18h
010AAR Dhooexh +01192h 010AAR Daooxh
01048h | 01234n 010ABh 010A8h | 00045h
010AGh Oncxxxh 010AGh Chexxh
3.4 BER%4

43052 RGMIR2T 5K AZ IR T4 FLHR 2 o 1200484 B CPUSE SUAH N 1 4 T FH AL T A% o
M B4R A R UL 2 0 T IS, A AT] B CANREIE T gmit, (H2AATREYS B Sh I B A
I (PIAZ o FiR 2 BT AR AT REA TV S
NS R SR L

A EE TR 4

PEREETR S

B 1a 4
JIT AT I AR AR 2R 2 RO E £ R & BB B - 1 4 2 BB XU FR 4 UL Ba Wiy U TH
J& FTHRA BT LAY ) B 16 1 SR B A T % () Uk o X HE A v LA ) XU I
B A R B R R AR R A i R FR WA, B AT — RS
JRFRAFH 3827 LU R Yu T e s
SRC  VEHERAEH M ASHIS-reghT & X
DST  H KA EE i AdRID-regf & X
AS  FHEAE GO T A ) SRR O
S-REG T USHAE+R 20 TAE ST A7 4%
AD  ThEAE AT BTAE 1 SRR D
D-REG JHT HIMEAEFa 2 1 Z5 A7k
B/W ATl W AR

0:  RUFTEK 10 FAEaR
HR: HRRbhk

LEATAT I AL v, B B EE AR A R B A 4R A BB H (3 A7 35 11 P 2%
i, P i B stk 2 TS 1. Bl — N5 i ROMBAAT J&— AN 20 H ik, {8
e ARG N A A TTIE U, BT AR eSS Bl & k.

3.4.1 XEBAMEEFRS
K] 3-9) IR T XA EE TR 217 2
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15 14 13 12 11 10 g 8 K (5] 5 4 3 2 1 0

Op-code S-Heg Ad | BAW As D-Reg
13-9
R3-11F 28R4 IE T S XRAEHER &
Mnemonic SReg Operation Status Bits
DReg V N Z C
MOV(.B) src,dst src ®dst - - - -
ADD(.B) src,dst src + dst ® dst * oKk K
ADDC(.B) src,dst src + dst + C® dst * oK KK
SUB(.B) src,dst dst + .not.src + 1 ®dst * oKk K
SUBC(-B) src,dst dst + _not.src + C® dst *oK KK
CMP(.B) src,dst dst — src * oKk K
DADD(.B) src,dst src + dst + C ® dst koK kK
(decimally)
BIT(.B) src,dst src .and. dst Q***
BIC(.B) src,dst .not.src .and. dst® dst - - - -
BIS(.B) src,dst src .or. dst ® dst - - - -
XOR(.B) src,dst src .xor. dst ®dst * oKk K
AND(.B) src,dst src .and. dst ® dst Q***

* B RS L
— BATROE M RAR AL
0 Heil bR RS (L
1 PRI

#$3-11
ER: R4 CMPFHISUB
T84 CMPFISUBANRAT S5 L, FRABITHIANDH A& [AIFEtn it

3.4.2 HEBEEIRS
KI3-100 34 T HEE R HE 2 A% X
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Op-code B/W Ad D/S-Req
3-10
R3-124RFIZ1 28 | SRR AEHR &
Mnemonic SReg Operation Status Bits
DReg vV N Z C
RRC(.B) dst COMSB® ....... LSB ®C * ok oKk
RRA(.B) dst COMSB® ....... LSB ®C Q***
PUSH(.B) src SP — 2® SP, src® @SP - ===
SWPB dst Swap bytes -— - -
CALL dst SP — 2® SP, PC+2 ® @SP -— - -
dst ® PC
RETI TOS ®SR, SP + 2 ®SP *ok oKk
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T0S ®PC,SP + 2 ® SP

SXT dst Bit 7 ®Bit 8........ Bit 15 |0 * * *

* B RS L
— BATROE M RAR AL
0 il bR RS (L
1 PRI

#3-12
P AT 13- IR AT T RIS A T CALLYE S . WitlSymbolic 45X (ADDRESS), ~ZHPH Tl
SEAT G Bl AR TR B, A8 A ORI S kIR DGR R

3.4.3 BkEIRS
KI3-110 38 T 4 AF Bk 4R A s X
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Op-code C 10-Bit PC Offset
K3-11
RI-13FRAIF 28 | — LUk TR 4
Mnemonic SReg, DReg Operation
JEQ/JZ Label T S A APCRCE W BE A
INE/INZ Label FThR AL AT B
JC Label AT A AL A L kA
INC Label AT A A7 A O kA
IN Label BEbR & A7k L) Bk
JGE Label (N _XOR. V) = ONiHk#%
JL Label (N _XOR. V) = ONipk#%
IMP Label TAAF R TR 4

KA TR A S o SCRE T W A RS o 7R 452 h gk i E e A X T-PC
[1)-511-- +512Z [H]o — 10N IR T v Eas Al A E o — AN I 1047 2 s B i B R P ik
s
PCnew = PCold + 2 + PCoffset x 2

* ADC[.W]

A AR A BN 2] H R e
* ADC.B

fEREA bR GBI E] H R E L
AR

ADC dst or ADC.W dst

ADC.B dst

e

dst + C —> dst

i E R4

ADDC #0,dst

ADDC.B #0,dst
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ik
FERERLAREALINE H AR H B ERCT SR i A AR 2 22k
REAL

Nz RS R K E L, B0
Z: ZERCNONEL, UK EO

C: HIERAESGE I EL, A 0°h0

Vo BRI, FIEO

K Wrirti= 2 A
OSCOFF, CPUOFF, Al GIE ANZHiigi.
Vi

F8 MIRL3MLGAL I VT HAR T BT N 2048 IR121K 3240 T A #s FE 4t rh 25
ADD @R13,0(R12) ; A&A7AHN

ADC 2(R12) ; HERLAR AN BIRL21K) =y A

#lF

F8 MIRL3IBAL I Eas FRE N 2IFE MR12(1 1647 T H AR R 2.
ADD.B @R13,0(R12) {KAZAH AN

ADC.B 1(R12) ; itfrtmn&frmBIRI2M) Ao

ADDL.W]  CRREHAEECmEI H MEEEeh
ADD.B KA RO 2 H RS
B

ADD src,dst =¥ ADD.W src,dst

ADD.B src,dst

BAE

src + dst —> dst

fHiid

PR E H R b, PRS2, SGRT H R o b (0 P s & o i

REFREBDL

Nz RS R Ak E L, B0
Z: ZERCNONEL, FIUNKEO

C: HIERAESGE I EL, A 0A0

Vo B E AL, FIEO

BEEFEAL

OSCOFF, CPUOFF, Fl GIE ASZxilsemi.

#F

Ro:E IN10. Wt SR A7 bR AT Bl A7 Bk % 21 TONI .
ADD #10,R5

JC TONI ; AT

...... s WA RAT

#F

RS #0110 17 Ul k4% 2 TONI

ADD.B #10,R5 ; RSS9 110

JC TONI ; KAEf7, A (R5) =246 [0Ah+OF6h]
...... 3 AR

Page 17 of 53

MSPA30 F2 RS RIIFE A U BB 25 3 55 MSP430 CPU


http://www.Microcontrol.cn

Microcontrol B

www.Microcontrol.cn

ADDCL.W]  RrUsERAEECRIRE A b s o 2] B i /E £
ADDC.B PR E R A bR A I 2 B FEEEc
EER

ADDC src,dst D#ADDC.W src,dst

ADDC.B src,dst

BAE

src + dst + C —> dst

iR

WU E BRI A B A I 2 H M EREE

WU E BRI AR B A I 2 H eS0T
REPRENL

N: WURZ RS B E L, A EO

Z: Z55N00EL, SN EO

C: HIMEAEEEAINEL, 040

Vo SR U E AL, A IEO

IR AL
OSCOFF, CPUOFF, Al GIE ANZHiigi.
%7

32( AR RISV E s I 23247 v et b, ST TR A 2R3 L

ADD @R13+,20(R13) ; INLSDANHFHEAL

ADDC @R13+,20(R13) ; inMSDi kA

Bty

— 24K () FFATARRISIN RN — 240 I T 4kds , T — NI BIRL3M L
ADD.B @R13+,10(R13) ; HFLSDAHINANHYHEAL

ADDC.B @R13+,10(R13) ; itz i) I EAH bn
ADDC.B @R13+,10(R13) ; ALy m 1y AH N

ANDL.W]  VSRAEAND H (R R4 2L
AND.B JEEEAEAND H IR %
AND src,dst I AND.W src,dst
AND.B src,dst

BAE

src .AND. dst —> dst

iR

UREREECR H IR EEOZ RS o 85 RAF e H R ERE 2
REFHEAL

N: SR SRMSBA: B E M E AL, AR E

Z: HiRN0EAL, HABE
C: GiRANOELL, AHWABRE
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V: AT

LB

OSCOFF, CPUOFF, Al GIE ANZHsgm.
1 2

AL BE B AERS AT AN BEMAL L TOMVE 4 F b A o SR g 4020, T Bké% 2ITONI .
MOV #O0AA55h,R5 ; # BN 325 /7 25R5
AND R5,TOM ; M 3E TOMAIRS JF iz < 1 Hu il

JZ TONI ;
; BEHRAK0
; EE
AND #0AA55h, TOM
JZ TONI
il an

Gl AT #HOAShAT TOMIIS 7451840 5 o R 45 320, TR BkE: 2| TONI .
AND.B #0A5h,TOM ; JHOAShITLLTOMIFIMIG 574
JZ TONI ;

7 GERAN0

BIC[.W] TE R H AR A N

BIC.B TE R H AR A N

BER R

BIC src,dst @3 BIC.W src,dst

BIC.B src,dst

BIE

NOT.src .AND. dst —> dst

5%

S RS ERAE RO H IS 2 4R LA S 10 . 45 AR A H B, YRR 2 52
M

REE

RESFRENLAZ 5L

LB

OSCOFF, CPUOFF, FNGIEASZ5ZMN .

il 40

RAMITIMSBI 565 7S AL 4237 5

BIC #0FCOOh,LEO ; V5BRMEMIFIMSBIFI 2 7547 (LEO)

4

RAMIPIMSBI) 565 FLAL B 375 5% o

BIC.B #0F8h,LEO ; Clear 5 MSBs in Ram location &2 7 T-RAMITLEOMK) & Fifor
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BIS[.W]
H I ERAE AR, (A7 B A

BIS.B

H A 2o S 7 A

AR

BIS src,dstai#BIS.W src,dst

BIS.B src,dst

BIE

src .OR. dst —> dst

iR

RERAEEON H 3 EEOR R e 45 RORAAAE H P3RS b R ER R RO 2 5
REFHEAL

RSPRENLAZ 50

B REAL

OSCOFF, CPUOFF, FIGIEASZ M .

it

FH - TOMZE RAMFF FRHIG I 7S A7 AV

BIS #003Fh,TOM; % & 47 T-RAMHTOMIKI{K6/7set the six LSBs in RAM location TOM
it

P B RAMHH TOMIY) 5 = A7 .

BIS.B #0EOh,TOM ; & &7 T-RAMAITOMI] = —Ar.

BIT[.W] MK H AR 3
BIT.B RN ERIUEC U G AIUE S VA
B

BIT src,dst =# BIT.W src,dst

BIE

src .AND. dst

it

PEEARHON H B F 02 AR S L 85 RADGE SR . PR EEON H IR E RO A 2
REPRENL

Nz i SR SR i vy A e AT, 5 D) S A
Z: S55N0NEARL, AN AL

C: ZERANONIES,, HWEL

Vi EAL

BEEFEAL

OSCOFF, CPUOFF, FIGIEANSZ 5 .
4

QSRR EE ILA oL, BkEE 21 TOM.
BIT #0200h,R8 ; R8 &7k & A7?
INZ TOM 5 s k%% 21 TOM

cee 3 A, NGRS

il 40
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WIRRBIIZE =i # i e, T2/ Bks 2 TOM.
BIT.B #8,R8

JC TOM

il 40

— AN L P RS2 AT I o PN ZE I BITHE 2 IR — AN 5 — (AL I AL bR AL S5 R TR A 1)
WRAAT, SRS TSRS, S5 BB BIRECBUF A A7 A e — 3% o 1l A AR5
¥ s):

5 XXXX XXXX XXXX XXXX

BIT.B #RCV,RCCTL ; Avifs EHE NN bR &AL
RRC RECBUF ; Carry —> MSB of RECBUF

5 XXX XXXX

...... NCIVCREE SiERs

...... ; 8 times

, CCcC cccc

; N N

; MSB LSB

U2 G RN SR NE VAV 30 - 2

BIT.B #RCV,RCCTL ; {ifi BN b5 &AL
RLC.B RECBUF ; ¥LSB# ARECBUF

5 XXXX XXXC

...... ; EREETATES

...... ; 8 times

, CCCC cccc

; | LSB

; MSB

* BR, BRANCH Bk I H 1 /E Hoth bk

FS

BR dst

Bk

dst > PC

PiEkE

MOV dst,PC

5%

— AN Bk TR A Re % Bk 21 64K Mk =5 (8] A 14T 2 okl . B DA bk S A =0k 2
L R o I S VR R

REREAL
SR G ABZ
4

BT S-S 1 25481

BR #EXEC ;Bk¥%IEXEC 3% HE:MkFL (e.g. #0A4h)
; 0 FR4AMOV @PC+,PC

BR EXEC ;BHFEEXECH bttt

; KR4 MoV X(PC),PC
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ol B/ B W R

BR &EXEC ; Bk 3465 HuhikEXECH 40 25 iy b il

SAZOFRAMOV X(0),PC

MEIESSS511R

BR R5 ;Mki#k FIRS 44 [y bk o S

; #Z0FE4MOV R5,PC

; R5IH)4z-4k

BR @RS ; BkiL 27 rh pr el bk rp 25

; FRIMIR5.

; HZOR4AMOV @R5,PC

; RoIMJIREE, M4

BR @RS+ ; ki 25 It & p kb 2

;TR IR JE RN

3 NN —S/WAE 550 RS R £ i di ) (1 Mk — & B4 IO R 7 AT BT ) T

R5

; TR RS R AN Rk

; B E4AMOV @R5,PC

o TR, FHRSH B Sl 8 G a5 X

BR X(R5) ; 2T/ S ikdi 21 i & iyl v 25

; HIRS + X (Blln: RAsrh bR ds 17X ).
XA gt — ANk sl e FE e AR

; 04 MOV X(R5),PC

o [E1E 2= ey W LR = Wi O] EIE 2= B e

CALL Subroutine

Ty CALL dst

BE: dst —> tmp dstie - ME T RAIERE O

SP—-2-—>5p

PC — @SP PC H#i 4 TOS

tmp —> PC dst {#4%4 PC

Wiik: — TR EE N HE6AK Tk 2% 7] HL AT 3 ) — AN
A A S A R Bl CR—45 384 1l 2 AP e HERR k. 8 $ 2 &AL
FHRA.

REPRENL

REARERAZ T

BlF: LU g 1 prA kB 1.

CALL #EXEC ; jinJAr25EXEC uk# LRI #ihl(e.g. #0A4h)

; SP—2 —SP, PC+2 —@SP, @PC+ —PC

CALL EXEC ; VjjIEXECH AT (d & it ik

; SP2—SP, PC+2 —@SP, X(PC) —PC

; BTk

CALL &EXEC ; Vil istth-EXECHT & (st

; SP—2—SP, PC+2—@SP, X(0) —PC

; BTk
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CALL R5 ; TjRIRSH T [y Hutil:

- SP-2—SP, PC+2—@SP, R5—PC

; RS [R -k

CALL @R5 ; I FHRSHTHR A (1 kit p i A 55 1) 7

: SP-2—SP, PC+2 —@SP, @R5 —PC

; RS [R -4k

CALL @RS+ ; UM HIRSHTHR Ml bl b BT 6335 () FREFT R M IR EM 9. R AN AL EL, —S/W
B i AU P RSFREN TR 1) i b — & RE 85 U R P AT -- (1 U 1) T REITHR A R A R R
— Ak

: SP-2 —SP, PC+2 —@SP, @R5 —PC

;e akr =X, HIRSHY @ shi a5k 5

CALL X(R5) ; ViiIR5 + X (#ldn: Feks b ituhlE i X)) e 1 g & b i do, & i bk XoT
LA

N A= LN

; SP-2 —SP, PC+2 —@SP, X(R5) —PC

; RS+ XAzt

* CLRL.W] VHBR H IMEAEECR I 2
* CLR.B  HBR HMHERAEECR It 2
B

CLR dst or CLR.W dst

CLR.B dst

BE: 0 > dst

PiE&kE:

MOV #0,dst

MOV.B #0,dst

R HIWEAEEC N B ERR
REFFEL

REARERAZ

Bl RAM THRATONT i B .

CLR TONI ; 0 —> TONI

Blan: A A ROBE R

CLR R5

Bl RAM TP~ TOND B35 k.
CLR.B TONI ; 0 —> TONI

* CLRC JiBgtfrbrEAr

¥ CLRC

BiE: 0—>¢C

FE®E: BIC #1,SR

R : bR EALCPERR . TE BRI ARG RS MR T4
REIRE:
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Nz ANBZ 520

Z: AN

C: Mofkx

Vi A2

X EHEAL: OSCOFF, CPUOFF, Fl GIE ¥JANSZ R .

BilGn: RI3FTHE [ (11647 /N B0 B BIRL2FT 48 1m (1) — N34 AT H s 1.
CLRC ; C=0: & XJTh

DADD @R13,0(R12) ; KF1647 vh-Eas 23247 1HHs 1T

DADC 2(R12) ; MgiEAiArfn 23247 vHHs i 11

* CLRN ¥ S $br i

EER:  CLRN

#B1E: 0 —N

o #% (NOT.src .AND. dst —> dst)

FE®RE: BIC #4,5R

Wik : H=04h e (OFFFBh) FI H I3 E AL 5 L 45 (e H 3 E R . 5 B 50 B bs 247
F 2 R F TR 4.

Status Bits

N: A7 40

Z: ANZ5EH

C: ANBZ5m

Vi ANEZ RN

MR EREAL:  OSCOFF, CPUOFF, and GIEAZZEZN .

Bian: RS TFAEA P AERR B PR IR S R P R S U )
CLRN

CALL SUBR

* CLRZ EREZAREAL

/¥ CLRZ

#E: 0 —Z o (.NOT.src .AND. dst —> dst)

fiE®&E: BIC #2,SR

HiR: WE02hh s % (OFFFDN) AL H (A S 5 . 45 e B IMEREERP . B AR AL
R RAF 4.

REFREAL:

Nz A2
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Z: Wik

C: ANz

Vi A2

X EHEAL: OSCOFF, CPUOFF, Fl GIE ¥JANSZRL .
Blln: TAREAALERE FAr 2 P s R

CLRZ

CWPL.W]  LREHAE O H 45k

CMP.B PRI ERAEEOR H A2

BE:

CMP src,dst or CMP.W src,dst

CMP.B src,dst

BIE

dst + .NOT.src + 1zk(dst — src)

PR VEERAERON H MBSO . YRR SO H IR E RO A, g5 AR, (HEH
RS Z 25 m

REIREAL:

N: RSy i, WEAL. S EO(src >= dst)

Z: WIREEHE K0, WEA . FIUEO (src = dst)

C: Wil Fr=tEitr, MIEL7. f0EO

Vo WREER A, WEAL, AIEO

R EFEAL: OSCOFF, CPUOFF, Fl GIE ¥JASZEIN.

BIF: ROAIRGAHLLIR . an S AH S WIFE 7 Bk % FIEQUALAL FAT

CMP R5,R6 ; R5 = R6?

JEQ EQUAL ; YES, JUMP

BT PIARAMERLEES . Wi ABAT TANARSS, FEI7BkEL 214> SCERRORAL .
MOV #NUM,R5 ; “F*HI%CH g

MOV #BLOCK1,R6 ; BLOCK1 FF&fithihl7ER6

MOV #BLOCK2,R7 ; BLOCK2 JT4Hihik7ER7

L$1 CMP @R6+,0(R7) ; Fr A M AISENS 2 R61S N

JNZ ERROR ; AHH%E, Bk#%FIERROR

INCD R7 ; H4inR74&%f

DEC R5 ; FrAIMARLLEE T g ?

INZ L$1 ; Wfr, dkeLiiix

BIF: RAMF -5 HihEATEDE F1 TONI AHLGEL . G RABATIAHSE, B2 7 ki BIEQUALAL Ak 21 1T .
CMP.B EDE,TONI ; MEM(EDE) = MEM(TONI)?

JEQ EQUAL ; YES, JUMP

* DADC[.W] PA-t3bbi 77 s An G AL (C) 2 H et 5 L.
* DADC.B bl sl AR A7 (C) BUIN 2 H £ L.
EVE:

DADC dst =¥, DADC.W src,dst
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DADC.B dst

Btk

dst + C —> dst (decimally)

HERE

DADD #0,dst

DADD.B #0,dst

iR

BT AREAL(CY LA H BT 2 210 H i L.
REPRENL

Nz GnSEMSB Ay 103

Z: WnRdstZEoN i E, A5 W= A7

C: % A9999 454 0000, M E A7 ; 75 M A7

LT 9999 A%y 0000, B fr; 15 5 A7

Vi KfE X

BEREFEAL: OSCOFF, CPUOFF, Fl GIE ANz 500 .
BT RS PUAT -3k 50N BIRSFT 45 IR AT ] A8 A7 33k % .
CLRC ; A carryf:

;NS AR IR AR A AT A E )

DADD R5,0(R8) ; Add LSDs + C

DADC 2(R8) ; Add carry to MSD

BT RS A3k RN BIRS T 45 IR AT h] A8 A7 33k I % .
CLRC ; &AL carryfi

s SRR IR AR E T

DADD.B R5,0(R8) ; Add LSDs + C

DADC 1(R8) ; H4iEA7 inEIMSDs

DADD[-W]  Js#AEHCRN H 4 /e £ -2k A8

DADD.B WA HON H 3R E0 - 2E A N

BE:

DADD src,dst or DADD.W src,dst

DADD.B src,dst

BIE:

src + dst + C —> dst (decimally)

ik

VEHRAEBON H B3 B A i 5557 B DU A7 RIBCDRE SR AL PR K] . Y53 B A7 A 7 47
DUk 7 20m a0 1 H R EEcrh 250 SERESAZ . H R ERO el 2 k. 45 0%
ANLLEBCDIE % 2 e X .

Status Bits

N: i SRMSBALINE AL, 5N AL

Z: S55ON0EAL, BN

C: 455K T-9999u # 45 JLKT-99 8 A, 5 5 A7

VE S5

BEREFEAL: OSCOFF, CPUOFF, F1 GIE ANz 500 .

BlF: —AN8A [1BCORG A 15 AERSFIRG H LA 13E il ¥ 77 =X 2143 75 fER3FIRAH [1)8{7BCD%Y d R4
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(R6 FI RALFAHII A FIAL) -
CLRC ; THBRUEA AR

DADD R5,R3 ; AT

DADD R6,R4 ; ¥ HEAT INEAT

JC OVERFLOW 5 i Rt (i e 7 Ik A S B iR AL B R

(IR

P AN TS AERAM T CNT IR I 1.
CLRC ; iHBRILAL

DADD.B #1,CNT ; 3Ll i

o

SETC

DADD.B #0,CNT ; =DADC.B CNT

* DEC[.W]  H AUERAEEH: ik

* DEC.B H B £ ok

EERE

DEC dst or DEC.W dst

DEC.B dst

PfE: dst — 1 —> dst

fFE®RE: SUB #1,dst

MFERE: SUB.B #1,dst

ik HEREROR R, e i Bl 20k .
REFFE:

Nz o & Ay, A A

Z: WiRdst & 1NEAr, &N AL

C: lifdst &0 &AL, &0 E AL

Ve iR R A EAR, AR AT

R UR1E 5208000 N &4, 75 A AT.
YRR 080N B AT, 75 A
BER%EFEAL:  OSCOFF, CPUOFF, Fil GIE 2540 .
Bl

R10 ¥l

DEC R10 ; i%J#R10

3 AT B (g 4 H i-EDE 2 TON 1 5 [ HE #5255 71

fi& /- EDE3I|EDE+OFEN ) 35 [Fil rh

MOV #EDE,R6

MOV #255,R10

L$1 MOV.B @R6+,TONI-EDE-1(R6)

DEC R10

INZ L$1

s ANEHASHE PR 25 RN, WE3-12.
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EDE
-+ |
TONI
EDE+254
TONI+254
K|3-12
EDE
EDE+254
TONI
TONI+254

* DECDL.W]  H M A E0 ) U e 3 sk
* DECD.B EREC S (AGORIE B
BE:

DECD dst z¥ DECD.W dst

DECD.B dst

BrE:

dst — 2 —> dst

fFE®RE: SUB #2,dst

fiE®KE: SUB.B #2,dst

ik -
H AR k2 SR A8 20K
REFFEH:

Nz SRt e S O BT, A5 WA AT

Z: IniRdstf a2 B Ay, 75 N 2 A7

C: WRdstfL &0 s LWEAL, A NEN

Vo R A L, AR

H R E B M 45608001 B 08000nI) & A, 75 W& A7
H B E R RG89 081 B 080NN & A7, 75 B AT,
R EPEAL: OSCOFF, CPUOFF, FI GIE ANSZ 540,

-

R10 2.

DECD R10 ; R10 i#ik2

; MAEfif s intt EDE RITONIRS S M255 7 1 IHk, RAEAREAZHH

HEANBEAEEDE % EDE+OFEhYE i H ;
MOV #EDE,R6
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MOV #510,R10
L$1 MOV @R6+,TONI-EDE-2(R6)
DECD R10

INZ L$1

E

1Efti s AL TLEO Abidiiak2.

DECD.B LEO ; A fiti #MEM(LEQ)
RAEFILIR2.

DECD.B STATUS

* DINT  Jfillc— M ¥ Hh b

B DINT

#1E:  0—GIE

8% (OFFF7h .AND. SR —SR / .NOT.src .AND. dst —> dst)
FE¥E: BIC #8,5R

£ Y T T BT T e 5 i o

W08 L 5 G IR A Ar et s, SRR ET AT .
RETFHER: REMAZ .

BEREFEAL: GIE BeE 7. OSCOFF HI CPUOFF ANSZ 541 .

-

W RENT (GIE) LEIRAS A7 A7 a Bl B SR VF P Wi N B113247
TAEATA TS AT I B s e s 0

DINT ; JIr LA W g F G NEA 3K BE i

NOP

MOV COUNTHI,R5 ; #% Ulil-%i#s

MOV COUNTLO,R6

EINT ; Frfs i rh W7 G IER A G

VaX

BRI W

U AT A (AR 55 e P T TR R A7, DINTAE Hh BTt B e 1 B fs — 4% 4R
—% NOP#E4.

EINT  RHFfFRE

BV EINT

¥fE: 1 —GIE

o4#(0008h .OR. SR —> SR / .src .OR. dst —> dst)
fFE®E: BIS #8,SR

R - B IR 47 T

T EH08N FISR @HEEL. 45 RRAFLESR.

REFAE: WETHABRAZEM.

MERIEREAL:  GIE Wik '®. OSCOFF F1 CPUOFF AN3Z5Mi .
i
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NI ) BT BEAL (GIE) RN S A7 28 P B

; P1.2 3| PL.7H T AR

3 PLIN 2T e 2 AE a8 itk . PLIFG J2 T v W s ol B i 1) 2 A7 2%
PUSH.B &P1IN

BIC.B @SP,&PLIFG ; AN NL5Z R Ma 1 bk

EINT ;R 11 LA v bR s 1Al 28 M AR v A ) v 0B 2 e A2 )

BIT #Mask,@SP

JEQ MaskOK ; FraEMHEE A Bt wichr 2 Bki

INCD SP ; THAHTHH: [ hPUSHIE A
SOEPTA PR SS TR I TT IR, 2 IEHERR A 4RET
RETI

H*:

rh T A R

e WS e 2 5 BT 2 S RE RS B AT IR, B v D e A7 i P B i — > v BB e 4517 R AR 1k
£

* INCL-W]  H A in

* INC.B H R0

BEERE

INC dst or INC.W dst

INC.B dst

BrE:

dst + 1 —> dst

fFERE: ADD #1,dst

iR HEEREROEIE1. RGN LR
RENL:

N: SR o SO B Ay, AN AL
Z: WRdstfu 5 0FFFFhE £, 755 fr
W dstfl S OFFhE A7, 75 ) 47
C: Wfdstfu 5 0FFFFhE {7, 557
R dsttu S OFFhE (7, 75N E A7
V: WiRdstfl S 07FFFhE AL, 75 5 A7
W dst S 07FhE A7, 75 A7

¥R Ar: OSCOFF, CPUOFF, FIGIE 2 ANSZ 54N .

Bl —ANRERE P PR AT ALSTATUS S N . 4% 111, Bk 4% B A OVFLAAAT -
INC.B STATUS

CMP.B #11,STATUS

JEQ OVFL
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* INCDL.W] H HfELiifiig2
* INCD.B  H i fEfigE2
BEERE R
INCD dst or INCD.W dst
INCD.B dst
e dst + 2 > dst
FERE  ADD #2,dst
{FE¥E ADD.B #2,dst
Bl:  HIOERERLE2, RGN EER.
REAL:
Nz RS BN E AL, IR AL
Z: Widstfu 5 0FFFENE {7, 557
W dstfl S OFERE A, 75 5 47
C: W dstfu 5 0FFFENE fi7, 75N fr
i dsttu S OFERE {7, 5 INE AT
V: Widstf S 07FFERNE 7, 15 IS A7
W dstf S 07ERE A, 75 A7
R EPEAL: OSCOFF, CPUOFF, FI GIE ANSZ 540,
Bils A HERR R B3 TR 1) — 45 AR FHATATT— A 35 A BB A% B

PUSH RS ; RS JEUHALINET R, HORIAAE ARG IR

INCD SP ; i XUE i MHEHAZFRTOS, ANETINCD.BHE4, RSP —/NAUT 11 A7 A7

RET
Bl:  AEHERR TSR 7T HE2.
INCD.B O(SP) ; 7ETOS Abffy 15142,

*INVEW] & H AR
* INV.B F H AR
BERE R
INV dst
INV.B dst
Btk NOT.dst —> dst
FEBE: XOR #OFFFFh,dst
&% E: XOR.B #0FFh,dst
iR H 3B e 8% o IR N B E K.
REAL:
Nz WER 5 BN E AL, AL
Z: WRdstfu 5 0FFFFhE 7, 75 5 A7
W dstfl S OFFhE A7, 75 W5 47
C: WS RAHOM BN, 75 WAL
Vi W H BRI AR o RO A, A A
BRIk AL OSCOFF, CPUOFF, F1 GIE ANZZ54MH .
i -
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R5HH (1) P 754 S i (twos - complement) .

MOV #00AEh,R5 ; R5 = 000AEh

INV R5 ; Invert R5, R5 = OFF51h

INC R5 ; R5 is now negated, R5 = OFF52h

Bl

A 27 TTLEO M 1) A 284 S i

MOV.B #0AEh,LEO ; MEM(LEO) = OAEh

INV.B LEO ; Invert LEO, MEM(LEO) = 051h
INC.B LEO ; MEM(LEO) #%J %% ,MEM(LEO) = 052h

JC T R A7 A 5 ke

JHS WK T B T Bk

EERE

JC label

JHS label

BIE:

IfC=1: PC + 2  offset > PC

WHRC = 0: $UT F—4%45%

ik

RS FFAFLR ML bR B MR . WR g B A7, WS EFR LSBT 1055 S W% Sk 2 4t
BRI . ARG R, B R A I N — 4 FR AT . IC Cln SR AR A K T Bk
ST M) e 53R (0 to 65536).

REML RS Z

£ The PLIN.1 155 1@ a4 hilfe v e .

BIT #01h,&P1IN ; State of signal —> Carry

JC PROGA ; iffic=1, MIHAT TFFEA

...... ; WiIERC=0, WIPATIX B FET

]: REAIISHLLLEL . UnRRSIM 45 & KT a5 55115, Bk 2 LABELAL AT .
CMP #15,R5

JHS LABEL ; WIR5 15, Ik’ 5| LABEL

...... ; WARRS | 15MAEIX kST

JEQ, JZ LnSRANAENBEEL, Gn S ol BkEL

EEEW

JEQ label, JZ label

PAE: Wz = 1: PC + 2 offset —> PC

Wz = 0: PUT F—%$8L

WiR: IRESFAARPOFIREC PN, R FbR S, R4 LSBT 1104 A% 5 4k
BTSSRz B E, BT RR A1 &R

REBL:  REMAZEM

£

WIERRTAL 75 2 ) gk 4 21 Hh i TONT o
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TST R7 ; Wik R7

JZ TONI ; 4n%40: Nk

-

WIRRGSE TR H N 2%, Bk#E B HihELEO

CMP R6,Table(R5) ; LLAR6FI{Fffias AN AR GEMHEE + RSN
JEQ LEO ; UnSRPi A EdiaAtss, ki 2ILEO

......  ANFHAE AR ST

Example 1R5 &0 Bk#% £ LABEL .

TST R5

JZ LABEL

JGE KT EGH ST Bk

BER K

JGE label

BIE:

Wi (N _XOR. V) = 0 JUBk#F|label: PC + 2  offset —> PC

W (N JXOR. V) = 1 J4REEHAT F—4F84

ik

ARZSTFAF AT PINGLFIVAL B 00K o W SRNFIVAY B B AL, U454 HHLSBH (1 1047 ki F% 1 in 212
JPrEEE . WA MR R, WIBKEE TR 21 N — R IR AT . 15 AV EL BT A
RS

REFREAL: AZIHM,

1 :

MR6H N A T ECE ST RT TR M [RA7 s, FJ7 S~ AEEDEAL Sk 2L 40T .

CMP @R7,R6 ; R6 RS2, W5 EUPI LA

JGE EDE ; =M, R6 . (R7),Bk#: FIEDE

...... s AN, BT

JL WA T Bk A

BV

JL label

BfE:

PR XOR. V) = 1 Mgk Flabel: PC + 2 offset —> PC

WA XOR. V) = 0 MZkEpAT F—%45%

ik

RS A AT INGEFIVALPE I o L NFIVAE B B A7, WIHE 4 LSBH ¥ 1047 (i B 2 in 1178
FPt B WIRPIAN IR R, WIBRAE AR A1) N — 90 2 AT . 10K S Vr LU 4 5 (1) 2
£

REPRENL - A2 5
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il -

MR6 M N 28D FRTFTR M) A7 % 2% , WL P Bk 4% 2IEDEARFAAT .
CMP @R7,R6 ; R6 < (R7)"%?, LLAH #4540

JL EDE ; /&, R6 < (R7)

...... s A, MIZREEAT

IMP - TRk RS

VAR

JMP label

Btk

PC + 2 _offset —> PC

iR

F54 rhLSBH X 10407 I B s I A% P o e o

REWELL: A,

WoR: X ANFIRSIURAE-S11 to +512 736 [l (AR B RE P v B DG I 1K 2 <0 R

>

IN SO kA

BER

JN label

BrE:

W% N =1: PC + 2  offset - PC

W N = 0: AT F—4FRS

PR RS T A2 R ERNBIR . W R &, WG A IRLSBIY m S & 2 RE P 1T 2 sy b
FUWEIRNGE A, WHATBRE IR 1T 45454 .

REFREAL: A2,

il -

RS A ZXREFICOUNTAHY I 25 S . U S5 2 48k, COUNT K2 s B i HLAR P4 o — % A%
PAT .

SUB R5,COUNT ; COUNT — R5 —> COUNT

IN L$1 ; k4%, COUNT=0 at PC=L$1

...... ; WSLCOUNT  OMIHAT
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INC A A A0 B 15 U ke
JLO W AR ) Bk

[EERVR o

JNC label

JLO label

BrE:
wE C
wmR C
ik :
RS T AR AR BT MR . a0 Byl B AT, R4 IRILSBLOAT (B = i 2R Pk as b
YR CHYE BB B L TR A 10 N — 438 2 AT . INCHFR 2 AT F T B 447 5 B L4 (0 to 65536).
REREL: A0 .

il -

S5 RAERG N IEBUFFER. G S v th A& 28, ) — /N A B P 7E L HEERROR Ak A

ADD R6,BUFFER ; BUFFER + R6 —> BUFFER

INC CONT ; WA AL, NIBkH: ZICONT

0: PC + 2 _offset > PC
1 PUT T —%HH4%

ERROR ...... o HHRACER TR
CONT ... R I R R T AT
il

BRI BISTL2 W HURZSA #15STATUS &1 8% 0.
CMP.B #2,STATUS

JLO STL2 ; STATUS < 2

...... ; STATUS >=2, 4kEEHAT

INE  ASAHEEN Bk
INZ Aok
EER R

JNE label

JNZ label

BrE:
R z
wmR z
ik :
RS ZEAF RS Z 0 I . T Bl 5207, M54 LSBH I 10 w8 Fok 2 e n B RE I v 4k s b Bz
e s, WHAT R 21 T — &84 .

WREREL: RESPRENAZ M

Bl:  GIRRTFIRSHF I A AAIR, WIFkEE B HhETONI

CMP R7,R8 ; LLHR7HIRS

JNE TONI ; QA [m] ki

0: PC + 2 offset —> PC
1 AT T %44
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...... s WA [F] 0 4R S AT

MOV .W] PR AR 5h 2 H e
MOV.B PR EERS 5 2 H A E 5 0h
EERE K

MOV src,dst @ MOV.W src,dst

MOV.B src,dst

#BE: src —> dst

Wik

TEHEAR R RS sh B H B EEoh 250 IREBAEECA 2% . H M EECE T N A 2 2k
WREREL: RESPRENAZ M.

R EPEAL OSCOFF, CPUOFF, FI1 GIE /A7 .

Bl:  HEHERMEEDE (word data) #i#% UL BIFRAKTOMS . KA MK AL LR 10200 .
MOV #EDE,R10 ; #E&T54t

MOV #020h,R9 ; ME&iH%ios

Loop MOV @R10+,TOM-EDE-2(R10) ; FHRIO-(FRENFi il P> 2%

DEC R9 ; TIEi#sihik

INZ Loop ; THEEEANNO, 4kelis Il

...... ; N0, DL

fil: FRHAGEDE (byte data)r'[ P 2+5 DL BIFRMETOM 250 BRI S 4020
MOV #EDE,R10 ; ME#cHE4l

MOV #020h,R9 ; ME#IT4Lss

Loop MOV.B @R10+,TOM-EDE-1(R10) ; JHR1O+[FREFE M AN F ks

DEC R9 ; TI#Lasihmg

INZ Loop ; THEERA MO, 4kE4E I

...... ; MO, UEEDLgsR

* NOP %454
EERE R NOP
B NMUATATHEAE
PFEBE: MOV #0, R3
FiR: AMUTATHERAE . TR T A AR A alie CAEIR .
REWREL: RSPRENAZ 5.
NOPE4 L ZH T WA H 1:
N T A A EH AR 1T

_ N THRIEBA e
e
i EA RS
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LA R A 10 AN R 1482 J A ANACRE 745 £ ¥ i BB A% 15 SCNOPZ g . Qi I (1 — 48451 7

il

MOV #0,R3 ; 1 AMEIH, 1 NFKEE

MOV O(R4),0(R4) ; 6 AMJEI, 3 MFEKE

MOV @R4,0(R4) ; 5 ANEMA, 2 NFKE

BIC #0,EDE(R4) ; 4 ANAM, 2 NFKE

WP $+2 5 2 JI, 1 AFKE

BIC #0,R5 ; 1 JAM, 1 NFEKSE

HE, IR 5] 7 2 BH AN AT T ) 45 S I N . il ik MOV O(R4), O(R4)
WeAEH, 10 FLRA R [ (KA A2 120NN, X I FIWDT 58 I 28 77 A2 — AN 224 ph 58, PR Ay 2240 e vk
AHATH]

POPL-W] MU H AR HEAR

* POP.B FLEET H PR R HEAR

BER R

POP dst

POP.B dst

Bk

@SP —> temp

SP+2 —>SP

temp —> dst

fFEBE MOV @SP+,dst or MOV.W @SP+,dst

fiE%E  MOV.B @SP+,dst

ik

VEMERIRE I B A B RL IR B H B R0, SRR FRER 12
WREREL: RESPRENAZ M

s RTFISRA 1) P ZEAHER 3t B 1R N 22 BT I

POP R7 ; & R7

POP SR ; KESRAFfEt

s RAMY R LEO M HE R rh e 1k 55 .

POP.B LEQ ; HEARH RS54 A5 BILEO .

Bl:  R7TPIIPAENT PRI .

POP.B R7 ; R7'IUEFTT N AR BIRT Y, RTM ST 17 A 254200h
Bil:  RTFE IR A7 o 1 PO R FILIR S 5 A7 A MEAR i P &2
POP.B O(R7) ; HMEART MR B AL 1L BIRT SR ) (1) 75

: . R7 = 203h

; Mem(R7) = RGHerkH KT

: Example: R7 = 20Ah

; Mem(R7) = RGHERL T R

POP SR ; MEAk i )i ik BISRAT A7 A

E: RAMMERRTREL

ARG HERRTRET BRI A B, MOT 1 5 4.
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PUSH[.W] “FHIAEE

PUSH.B TR

/¥ PUSH src B PUSH.W src

PUSH.B src

BIE:

SP - 2 —SP

src —@SP

iR : HERRIOFEEE B e DLIAN A PR s 08, I I 5 A Bl MEAR TR 51 F2 5 BIRAMFK - b i
WRERELL: A2

R EPEAL OSCOFF, CPUOFF, FI1 GIE AAZZ54Mi.
Bl CIRAAAEE N A FIRE A o

PUSH SR ; TRAPIRE 748

PUSH R8 ; fR*{ff R8

Bl A ASTCOATH I A, .

PUSH.B &TCDAT ; MAMEEEH 1 {RAF8ANME ,

; S-HETCDAT, A%

W RGHERISE

R IHEARTREN AP AN A 83, M7 1 e 4R

* RET T2
B RET

BrE: @SP—PC

SP + 2 —SP

HERE: MOV @SP+,PC

ik IR [Pl HHERE —ANCALLYR & TR AHERR T, 2 5 Nk BIRE P g es b . R 4E

TREFPE 2 5 R bk AR AR SEPAAT
RIS BAL: AT

RETI H TR (]

BEVEHNR:  RETI

Btk TOS —SR

SP + 2 —SP

TOS —PC

SP + 2 —SP

Hiik .

I b M A 1) PN 77 T SR TR 2%, RS B AT 2 I S 380 P BT IR 45 1 R P AT 2 W R0 48 - SPIE N2,
FERP BRSNS TR TR 25 2 AT . AE PN P O T, I SE RS D IR KR
TR PS8 (10 A 250 A2 T 3o FH SR P A7 A 2 ) P 2 A Q24 RTPCA A 2. SPA T

REPRENL

N2 MRGHER T B2

Z: NRGHEHH IS
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C: MAGHEMHTBIKE

V: MRGHER T R

R LN :  OSCOFF, CPUOFF, FI GIE M ARZHERR Tk 5 .
B«

KI3-13 R T R Ik

PC -6 s

PG -4

Interrupt Hequest

PC -2 /
PC v Interrupt Accepted

PG +9 PC+2 is Stored PC = PGi sew
Onto Stack

PC +4 PCi +2

PCi +4

PC <8

PC +8

L2 1]

PCi +n RETI

* RLA[.W]  HARLER

* RLA.B HARLER

BEERR:  RLA dst 3¢ RLA.W dst

RLA.B dst

PfE: C < MSB <— MSB-1 .... LSB+1 <~ LSB <— 0

HERE:

ADD dst,dst

ADD.B dst,dst

ik

H A e sl — 47, WiEI3-14)31 5.

R S BT AR BT, AR AP0 E 78 . RLAFR A I Re %5 [F T AN 5 5 S,
WIRAEHAEZ BT dst >=04000h Jf Hdst < 0COOOhIILKs 2 F Mk 7= A, 5 b s 75 5.
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Word 15 0
ce——, | - ——— """ — |17 0
Byte 7 0 15 0
REREAL

Nz SR 5 0 S B0 E AT, A5 524

Z: 5NN E AL, AT

C: HmfiEAN

Vi WA — ARG H = 2R & A7 s WI4A{E ok 04000h < dst < 0CO00h; 55 ff
WA — AN H 77 A2 B AT - WI4G{E 5 040h < dst < 0COh; &I {;
BRIk FEAL OSCOFF, CPUOFF, F1 GIE ANZZ5LMH .

Bz R7 Heafe2

RLA R7 ; R7AH#

- R7IK T Ted.

RLA.B R7 ; ZRERTIMAEFTY

RLA.B R7 ; ABERTHMETTY

¥ RLABR AR

TR gt B AR LL R 454 :

RLA @R5+, RLA.B @R5+, or RLA(.B) @R5

XL R AR A AR

ADD @R5+,—2(R5) ADD.B @R5+,-1(R5) or ADD(.B) @R5

* RLCL.W] AL AR
* RLC.B AL 2R
BRI RLC dst mf RLC.W dst RLC.B dst

e C <~ MSB <— MSB-1 .... LSB+1 <— LSB <— C

{iEi&®E: ADDC dst,dst

ik : H A E R R —47, W 3-15)7771s .

HENT AR A 5 2ILSBH HIMSBAS ) B HEA bR G AT
Word 15 0
__________________
Byte 7 0

K|3-15
REREAL

Nz SN E AT, 75 AT

Z: SEFON0NEAT, IR AT

C: thMSBZZA

WA — N AR = AN E AL - WIUR(E 4 04000h <dst < 0CO00h; 517
WERA N R A ™ A WE AL W AR A 040h <<dst < 0COh; I &

R EFEAL OSCOFF, CPUOFF, F1 GIE AN3Z 54N .

Bz RSZFE—Ai.
Page 40 of 53

MSP430 F2 Z 7R IIFE R HLBC R R EE 27 3 % MSP430 CPU


http://www.Microcontrol.cn

Microcontrol B

www.Microcontrol.cn

RLCR5 ; (R5 x 2) + C = R5

Bl HAPLIN.1 15 BB 2IRSHILSBH .

BIT.B #2,&P1IN ; 5 —> Carry

RLC R5 ; Carry=P0in.1 —> LSB of R5

Bl : MEM(LEO) " ¥y N 25 e i —1ir .

RLC.B LEO ; Mem(LEO) x 2 + C —> Mem(LEO)
& RLC # RLC.B BH#HE

FEN GmAE P R A RE U LR I $ 4

RLC @R5+, RLC.B @R5+, or RLC(.B) @R5
B LU RS A

ADDC @R5+,—-2(R5) ADDC.B @R5+,—-1(R5) or ADDC(.B) @R5

RRAL.W] SERAEH
RRA.B HARG#
HY:#: RRA dst  RRA.W dst RRA.B dst

BiE: MSB — MSB, MSB —> MSB-1, ... LSB+1 —> LSB, LSB —> C
ik - H A EE A % — A7, i & 3-16 1
Waord 15 0

15

C -+ — — — -
Byte

K|3-16

MSB#:#£ 5 2C, MSB #¢#21EMSB—1, Jf HLSB+1 ##%%ILSB.LSBH#:#Z FICH

REPREAL:

Nz & 0 S R B A, 45 S A7

Z: SEHNONNE AT, 75 S AT

C: LSB#H A

V: BAL

BEREF,AL  OSCOFF, CPUOFF, Ml GIE A2 54 .

Bz R5 WAL —Ar. MSB ISR IHAIME . edn& MBS T HARER LL2.

RRA R5 ; R5/2 —> R5 RS[fEH3ELL 0.75 (0.5 + 0.25).
PUSH R5 ; FHHERGIG I fRA7R5

RRAR5 ; R5 0.5 >R5

ADD @SP+,R5 ; R5 0.5 + R5 = 1.5 R5 —> R5
RRAR5 ; (1.5 _R5) .0.5=0.75 _R5 —>R5

Bl REFFMRT AR L. MSB /38R IH R EH . A HR AR S R FBR LL2.

RRA.B RS ; R5/2 —> R5: I{URAEART Y, ROMm 711 &AL
PUSH.B RS ; R5 0.5 —> TOS

RRA.B @SP ; TOS .0.5=0.5 R5 ,0.5=0.25 _R5 —> TOS
ADD.B @SP+,R5 ; R5 0.5 + R5 0.25 =0.75 _R5 —> R5
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RRC[.W] GNP EY:
RRC.B TN AR
EMA:  RRC dst RRC.W dst RRC dst

BiE: C —> MSB —> MSB-1 .... LSB+1 —> LSB —> C
ik - H A E AT — AL W B 3-17Frow AT AR B A 85 2 1EMSB , LSBH: 7% 21 EA b 54
.

Word 15 0

——————————————————
Byte 7 0
K|3-17

REPREDL

Nz R AR BN E AL, A AT
Z: SR NONEALL, WAL

C: HILSBfz#E A

Vi BAL

iR Wit 1A

OSCOFF, CPUOFF, FiI GIE AN3Z 540 .
i :

RS i —fr. MSBfML.

SETC ; MSB#h1

RRC R5 : R5/2 + 8000h —> R5

1 :

R5 fif5—fi. MSBE1.

SETC ; #E&AC AR EN) B EIMSBH

RRC.B R5 ; R5/2 + 80h —> R5; RSIHMIE i fr 4 ]

* SBCL.W]  HP A A A= Ko H AR B ki
* SBC.B i A (MY R AT MR H A R s

Bk SBC dst #f SBC.W dst SBC.B dst
Btk dst + OFFFFh + C —> dst dst + OFFh + C —> dst

{FE®E SUBC #0,dst  SUBC.B #0,dst
37y HEATARES IS H R RPN B R R A A E K
REPRENL -
Nz Qi R 2 S SOBONE AT, AR AT
Z: ZERONONNENT, WAL
C: iR NG R IMSBAZ o AL BEAT B AL, 5 AL
AU B AL, AT RS A
Ve WA AR R AR E A, A
KRN, OSCOFF, CPUOFF, il GIE ANSZ54M .
B
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R13F5 [ (1) — AN 165 £ T K 28 FIR124E ) 1 — AN 32407 -k 2% AH vk -

SUB @R13,0(R12) ; {IA7AHY

SBC 2(R12) ; VRN =

B

R13F5 [ (1) — AN 165 £ 1K 2e FIR124E i) f— AN 32407 -k 2 AH vk -

SUB.B @R13,0(R12) ; A7 AHV

SBC.B 1(R12) ; PNEEA =T

AT

TSR AE AR B AR B R IAT 1) AL, I RREL N0, WAL, BEAAREN N

* SETC  BHhrE&EAEAL

Bk SETC
BAE: 1-—>¢C

FERE: BIS #1,5R

iR WAL bR G AL .
REIREAL:

Nz B2

Z: ANEZEEN

C: ®AL

V: A

A% FEAL  OSCOFF, CPUOFF, FlI GIE ANZZ54Mi .
£

D1 353t I ek -

ARGk J:RS 1)+ ek
#R5 = 03987h , R6 = 04137h

DSUB ADD #06666h,R5 ; 4R N2 AR N1 HEHI%LRS = 03987h + 06666h = 09FEDh
INV R5 ; RSN AEUE
SETC ; BB A bR AT
DADD R5,R6 ; RSt inEIR6 I S Ik i
; (010000h — R5 — 1)
:R6 =R6 +R5 + 1
; R6 = 0150h

* SETN BEE bR AL

Bk SETN

BIE: 1—>N
FE®RE: BIS #4,5R
iR bR E AT E AT
REIREAL:

N: B
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Z: A FN
C: ANz
Vi A2
BEREF,AL:  OSCOFF, CPUOFF, HI GIE A2 54 .

* SETZ WEFhR AL
BEYEHNR:  SETZ

BlE: 1—>7Z
fFE®E: BIS #2,5R

Fhik « TRR GBS .
REIREL:

Nz A2 54N

Z: EiT

C: AN
Vi AR
BRIk AL OSCOFF, CPUOFF, F1 GIE ANZZ54MH .

SUBL-W] M H MV E £ ok 2o A %

SUB.B PNE RS L= G S RTE T (=

B SUB src,dst & SUB.W src,dst SUB.B src,dst

BlE: dst + .NOT.src + 1 —> dst & [(dst — src —> dst)]

£ Y

MNH A b ad o in YRR R SO N L S RN S E AR 2 o DR AR BN 2 5
H AR AT N E R

REPRENL:

N: 255 BN E Ay, WAL

Z: HOWEANT, 5 AL

Co W EE TS BN, BIEAL; B A RN BN, 0 RANEO.

Vi WA AR R NS, IR

BRIk FEAL OSCOFF, CPUOFF, F1 GIE ANZZ54MH .

Bl: ZMSBCIE4 .

%] ZHSBC.BIFA .

e AEALHIPIT -

AL RAE AT bR S AR ERPAT I . AIET, BEAIAREAL R0, B AL, HERbR &L A

SUBCL-W]SBBL-W] i fEAL (PR EEOR B 3£ () o
SUBC.B,SBB.B 5 fE AL IR A ERORT H 4 Ve R ek
EER

SUBC src,dst & SUBC.W src,dst
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SBB src,dst { SBB.W src,dst

SUBC.B src,dst zf SBB.B src,dst

#E: dst + .NOT.src + C —> dst & (dst — src — 1 + C —> dst)

ik

M E A EE b ad e b R R SR I ke SRR YR AR B Uk I o YRR E BN 325
H A E R RT IR AR £k

REPREAL:

Nz 2RO BN E AL, A AL

Z: HOWIELR, WA

C: WwilREE FNFAASALIME R, HIWEANL; B SR AN BN, A5 R AN EO.
Vi SR E ARG R AN BN, A5

1A% F,AL OSCOFF, CPUOFF, F1 GIE AN3Z5EHi .

i :

AN 2447 1T s B0

fRFERL3 A1 R10, /7~ 157ER12 A1 R9.

SUB.W R13,R10 ; 16 [T 4>

SUBC.B R12,R9 ; 8fif [ iy

-

R13%E 1] 16 TH 28 FIRIOAIRIL () 8 1) 1647 T+ B A vk

SUB.B @R13+,R10 ; ANafridEA L7 15 AL AH YR

SUBC.B @R13,R11 ; iAo MY e - 15 S AH YK

cee 3 BERBRTALE

F: EALIPAT .

AL AEAE A AL bR EAL AR ERIAT I . AEAL, BEAIREL N0, WAL, HEAIFREALA

SWPB ]
EEKR:  SWPB dst

Btk 1810 IS MHIEBA Ak
ik . TR 1) 1) v 867 L5 FIMERBA I A A8 ke

il 3-18pR
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13 8 7

. - - -
- o - 3

K 3-18
WEWREM: A2
X E#EAL:  OSCOFF, CPUOFF, Ml GIEAZZ 5N .

i :

MOV #040BFh,R7 ; 0100000010111111 —> R7
SWPB R7 ; 1011111101000000 in R7

i :
RS P 7816256, 45 BARAFAERS, R4 .
SWPB R5 ;

MOV R5,R4 ;#5 UIAZH )5 (B IR

BIC #OFFOOh,R5 ;% iF 45 %

BIC #00FFh,R4 ; WFiF 4R

SXT 59 e

B SXT dst

BrE: Bit 7 > Bit8 ......... Bit 15
HiiR -

CFE MRSy BB TR 2, WE3-1951K .
RAEREAL

Nz Qg5 S0 SO B, 75 WA

Z: SEYCNONNERT, NS AL

C: SO E N, FMEAL

Vi EAL

BREFEAL  OSCOFF, CPUOFF, Fl GIE ANSZ54H0.
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15 8 7 0

K]3-19
ilF
R7 #APLINFIME . FF59 B2 H 74 P E A S8y 228 1547 , ARG ¥R I £IR6H &
MOV.B &P1IN,R7 ; PL1IN = 080h: . . . . . . . . 1000 0000

SXT R7 ; R7 = OFF80h: 1111 1111 1000 0000

* TSTL-W] WK H R
* TST.B WA H iR

BV TST dst #f TST.W dst TST.B dst

Bk, dst + OFFFFh + 1  dst + OFFh + 1

fiE%E:  CMP #0,dst  CMP.B #0,dst

ik

H A EBOROM Le i . ARShREAL KR s B e s . H ERERCAN S 5 .
REPRENL:

Nz WER Oy SN B AL, S IAEAL
Z: WERHAERAEBON0NEARL, A5 WAL

C: BHAr

V: HAL

R ERENAL  OSCOFF, CPUOFF, F1 GIE ANSZ54Mi .
B

R7WEIAR . TSR &8 Sk 7 8, TR kS BIRTNEGAD kS AT 1 T SR &5 JL 2 7 BUE A 0, T
T k7S RIRTPOS A4k S48 T .

TST R7 ; Wik R7

IN R7NEG ; R7 Myfi%k

JZ R7ZERO ; R7 40

R7POS ...... s R7 HAEUEZEAHO
R7NEG ...... ; R7 ik

R7ZERO ...... ; R7 40

i :
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MRARTIC TN o S Ak, IR 7Bk BIRTNEGAL 4R 4240 4T ; W RRT & A BB A H0, WIR7
Bk#: FIRTPOSAL 4k S AT .
TST.B  R7 ; MNAR7HMESTY

IN R7NEG ; R7MMIETT15 0 112K
JzZ R7ZERO ; R7HMEFT5 40
R7POS ...... 3 RTIACT 15 A A EH A 50
R7NEG ..... 7 R7THIRTAT A 4K
R7ZERO ...... 7 R7TIERS5 40

XOR[-W]  VBHAFEOR H AR B Sk
XOR.B TREREBORN H R E 50 7 51
EEKR:  XOR src,dst & XOR.W src,dst XOR.B src,dst

Bk src .XOR. dst — dst

ik

VAR RO H A EECR B, g5 R H RO, YRR EECA 52 52
REFFEAL

NZ o Gn SR e A e B, A AT

Z: S55N0NEARL, AN AL

C: ZERANONIEL:, HWEALL

Vi WU PSRRI B, WEAR A

1A% FEAL  OSCOFF, CPUOFF, Al GIE ANEZ 5400 .

i :

FERG M 1) ¥ B AL I HZRAMA ) - TON

XOR R6,TONI ; “FTONI (447 AERE 1 [P AH DAL B 3
i :

FERGHH (1) 4 B (AL JZE HZRAMHH 1) 75 TONI .

XOR.B R6,TONI ; 5 TONI 1 (R FEAT £ER6 T IG5 HhAH A7 e e
; low byte of R6

i :

R RIS 1 A O 75 7 BRAM 1“7 15 EDE .

XOR.B EDE,R7 ; AN[EIMI# N “1s”

INV.B R7 ; REARFTT, mF 15 A0h

3.4.4 IR AWM SKE

CPUII IS 4 5 1% The number of CPU clock cycles required for an instruction depends on
the

instruction format and the addressing modes used - not the instruction itself.

I B 14 ] S0 K5 2 5 MCLK

R E AL E S Interrupt and Reset Cycles

314 FUH T WA AL CPURY 4 4]
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No. ot Length of
Action Cycles Instruction
Return from interrupt (RETI) 5 1
Interrupt accepted 5] -
WDT reset 4 -
Reset (RST/NMI) = -
#*3-14
BRERRIHE S AMAKE
231581 T #2974 T HEA AR 3K CPU S 1]
No. of Cycles
Addressing RRA.,RRC Length of

Mode SWPB, SXT PUSH GCALL |nstruction Example
RHn 1 3 4 1 SWEFE RE
@Rn 3 4 4 1 REC @RO
@Rn+ 3 ] 5 1 EWEE @R10+
#MN (See note) 4 5 2 CALL #0F0OCh
X(Rn) 4 5 5 2 CALL 2 (RT7)
EDE 4 ] ] 2 FUSH EDE
&EDE 4 ] 5] 2 SXT &EDE

#%3-15

ba R R S WA TRVASIL g 5

AR RN BORE T 1 H SR VE B A8 45 4RRA, RRC, SWPB, FISXT. iX4bdgA7r B %= rh

1R UL A AT UL PR A
A3, BhFETRSHIIES AR SKE

T BREE AT A, BT INBEE 1R HORE AN R 2 RPN CPUR ) R0 T

R, DR HITES AR KE
HR3-164H TAER LTSS T AT kA CPU A 3
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FUHER,
Src Dst 15 FEHEA BEEE il
Rn Rm 1 1 MoV ES5,RB
PC 2 1 ER RS9
*(Rm) 4 2 ADD RS, 4 (RE)
EDE 4 2 XOR Ea,EDE
&EDE 4 2 MOV ES, &EDE
@Rn Rm 2 1 AND @R4 ,R5
PC 2 1 ER @Ra
x(Rm) 5 2 XOR @RS, 8 (R6)
EDE 5 2 Mo @RS, EDE
&EDE 5 2 XOR @RE , &EDE
@hRn+ Bm 2 1 LTD @RE+,RE
PC 3 1 ER @RS+
x(Rm) 5 2 XOR @RS, 8 (R6E)
EDE 5 2 MoV @RS+, EDE
&EDE 2 2 MoV @wR9+ , EDE
#MN Rm 2 2 Mov #20,R0
PC 3 2 ER #2REh
*(Rm) 5 3 MOV #0300h,0(SP)
EDE S 3 ADD #3232 ,EDE
&EDE 5 3 ATD #33,LEDE
x(Rn) Bm 3 2 MOV 2(R5),R7
PC 3 2 ER 2(R&)
TONI 5] 3 MoV 4 (R7) ,TONI
x(Rm) 8 3 ADD  4(R4),6(R9)
&TONI 6 3 Mo 2(R4) ,&TONI
EDE Rm 3 2 AND EDE,R&
PC 3 2 ER EDE
TONI 6 3 CMP EDE, TONI
x(Rm) G 3 MOV EDE, 0 (SP)
&TONI G 3 MoV EDE, &TONI
&EDE Bm 3 2 MOV LEDE, R&
PC 3 2 ERR LEDE
TONI G 3 MoV &EDE, TONI
*(Rm) 5] 3 MOV &EDE, 0 (SP)
&TONI 6 3 MOV &EDE, &TONI
%316
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3.4.5 L RERHIR

s E/&\U%QDEI&ZOFPFE%, P HR2 BB A R3-1THE T — NS

U40 UBU  OCU 100 140 18U 10U 200 240 ZBU 20U BU0 34U BHU SUU
O
o
oo
Gt
13000 RRC |RAC.E | SWFB RAA | RRAB] SXT PUSH |PUSHE| CALL RE
140
18xx
1Cxx
205 JNELINZ
243x JEQ/Z
280 JNC
2Gxx JG
30mx JN
3dxx JGE
38xx JL
3Cxx JMP
00t MOV, MOV B
50 ADD, ADD.B
B0t ADDC, ADDC.B
700 SUBG, SUBC.B
B SUB_SUBB
O CMP, CMP.B
Ao DADD, DADD B
Baxx BIT, BITB
Crxx BIC BIC B
D BIS. BIS B
Exxx X0R, XOR.B
Fwx AND, AND.B
1320
Mnemonic Description VNZC
ADC(.B) t dst FComEH M EAEE dst + C —dst | * * * *
ADD(.B) src,dst | H HUERAEECRIUE AR HOH N Src + dst — | * * * *
dst
ADDC(.B) src dst | A bfir i F iy ScRmist B /5o Src+dst+C —-dst| * * * *
AND(.B) src,dst | # A5 £ AYs e /E 50 S5 src .and. dst| O* * *
—dst
BIC(.B) src dst THER H RS . not.src .and. dst -—-—-
—dst
BIS(.B) src,dst TCE H AR AL src .or. dst - ==
—dst
BIT(.B) src,dst | Ik H A3 % b i f7 src .and. | 0* * *
dst
BRt dst PR REFy 21 H A B2 b it ik rh 5% dst —~PC -
CALL dst VA H i Ak R PC+2—stack, dst—>PC - - -
CLR(.B) t dst TR H A EECN 0 —dst -—-—-
CLRC TH R AR &G A7C 0 —=C ---0
CLRN 1 15 bR SR G AN 0N ~0--
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CLRZ t R bR Az 0—Z --0-
CMP(.B) src,dst | LLECHRAEBCFIISERERL dst — src * ok ok ok
DADC(.B) t dst | Bpidbfrds&meE]+HEdln H /e & dst + C —dst * ok ok ok
DADD(.B) src,dst | #AEEORIE AR -k d ik dst. src + dst + C—dst | * * * *
DEC(.B) t dst Bl dst — 1—dst * ok ok k
DECD(.B) t dst H 3 E50#2 dst — 2 —dst * ok ok K

DINT ¢ S5t i B 0 —GIE - -
EINT ¢ H A 1 —GIE - —— -
INC(.B) t dst H 3 EEon L dst +1 —dst * ok ok ok
INCD(.B) t dst H 3 E S0 2 dst+2 —dst * ok ok ok
INVC.B) t dst S H IR E S .not.dst —dst * ok ok ok
JC/JHS label T AR A 8 CIk e /R T B 5 T U Bk e - -
JEQ/JZ label FH A M BRI /25 b 2 7 15 5 ) ke - -
JGE label KT BAE T ki - — -
JL label AN TNk - — -
JVP label LAk PC + 2 x offset =PC| — - — —
IN label BOBbR G RN P B U ks -— ==
JNC/JLO label HEAT AR AL BT 150 B Bk 7 T ke - -
INEZINZ label AN 5 DI Bk £ 25 b i AT 8 ol U Bk e - - -
MOV(.B) src,dst | WU fE5cre 2] H i et src —dst |- — - -
NOP 1 R4 - _
POP(.B) t dst Hik @SP —dst, SP+2 —SP - —— -
PUSH(.B) src N5 SP — 2 —SP, src —@SP - —— -
RET t TR IR A @SP —PC, SP + 2 —SP - - - -
RETI e W IR [ * % % %
RLA(.B) t dst ﬁ*Eiz * Kk K
RLC(.B) t dst L N HEAR AR * % ok ok
RRA(.B) dst HARGH 0* * *
RRC(.B) dst WL E ARG rrrx
SBC(.B) t dst H R A E B A7 dst + OFFFFh + C —dst * k% %
SETC ¢ BH C1—C --=-1
SETN ¢ BEE N1 =N -1 - -
SETZ ¢ BWH Z1—C --1-
SUB(.B) src,dst | M HE/ERRIEEAER T AL dst + .not.src + 1 —dst * ok ok %
SUBC(.B) src,dst | iyl Vs EECR H i #ERE SR dst + .not.src + C —dst | * * * *
SWPB dst AT FT -
SXT dst R o* * =
TST(.B) t dst MK H A2 dst + OFFFFh + 1 0**1

XOR(.B) src,dst

S IR HOR H 3845 src .xor. dst —dst

*£3-17
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M SP430F22x4 PEAti B

L3R MSP430 WL R TR
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