D»TIDHY 99D7°N1Y MM 11NN ND SNIYW NPT

2010 Y'UD P :1NIAN TYIN TINN TIVND

815201 :MYNVN HND
5 ONWY NAD) N :0°NAD)
NPIVPYNI PRNDN .
DY aYNN)

) D2AVUNNY NPINIVPON

(199909 M0 wNRNY NNSYN) 11309 MTN? DY
(N7 N5’a)

1N235 NINND

Y VDY :NPNaAN TN

oY MNIYD ¥ MORY YWD DN ,D¥PI9 MW MY PORYI :N9¥NN NNIMI PINRYA NI

.799 Y911 ,MNAY HNN NOHRY ,MINY WNHN
TP 100 = 9100 JO .MTMIPI 20 — NONY 93D

Jawnm VB NavY N C NowH DTN 2I19D1a NINNDI :WINPWH 9mn 9ty 1IN

TN MINNIA

MORY 1900 DX TN XIP> TIWNN NORYI WITIN MINYN 190N DY My
MDY MIAIWND DNYIY XD, TNIINNA 1NN ITD 295 7152 v

VTN TINY NYTN NONYY NN 9 DNNiN

O¥a P IR MWD DD DN DWW

.MPN22 PRWIN DX LVIDYI NN MWD NN NDID TaPN
AN9Y DMIND N2IYN IWARD 2T, NI TOTANO0T MWD NN 2IND

ANINT ,DMN POINY XYY NN ,NONY NINS DIWIITA DN DXIDN TNYTY OX
LDMX NI NTH PRIy

D2YNN 95 NNOYYNA TIMN MTIPIN 29D NYAP 072N MNINS NNOA
:DY0IWI DN H1IY 1T POV

JONDDD DNONN DY *

INRDNT MTN OIIWYN DI DY Nasn =

APaVNND MYSHND IWON) DIWIN *

DIDONDND DTN MO AT8DY NYIAPNND IRIND DWW *

8P 92002 YWOND PINSN D *

LDN0D) *T1NIY 187 DY TINY 10 N PONWA

;191 YOI MNDNN DT NORYIA NI
JTAND DN232) MINID MMODN TN

1PNS8Nna

1

o U R W

N
.3

N



YWD NP ) DXAYRN NPNIOPON -2-
815201 90D

MoNVAN

/1293 MONRY WNn Sy NMayd v MORY YUN 0N DP9 MY N PONYA
299 591 MNAY HNN NOHNY

NP2NIVPIN NN NIAN PYNI P9
LMTIP) 20 — NONY H35) 5—1 MHNYN P21 NINSY DNN NINY Sy NIy

1 nHnY

NIV T2 IO VNV NDN NN SV YDNYNN 2H¥NN INIDN 1 NONYY 'N 9PN
IONOTIN — Daynav

+10V

RTC

Ry

O
1kQ
VO
LED Y« J

1 NYNVY /N PN

AWND , X TP MNWNN YV 90N NN NN awn .N
Vo=0V 2 V=10V .1
Vo =1 (V,) ,N1200 NNN SW 8PN NN NNN NN INDNN 12YNN PN NN VIO .42

DONYY '3 PN NN 170NNV DY PXPNAD RTC TNIN DY MTINNN PPN )
220 LED~M 0 V X0 YN X3 NN, 40 °C XN 170I90VN IWNRD
PN IMIND 40 °CTn NTIY NN IWNRI P T LEDN DAY 1M0I9NLN DX AWN

3 Tmya qunn



YWD PP /) DAYN IPMNIOPIN -3-
815201 90D

RTC [kQ]
A
1]
09 T
08t
0.7t
0.6t
051
04t
0371
02t
0.1t

0

» T [°C]
0 10 20 30 40 50 60

1 nHNYY 72 N

2 NHNY

1Y Sya (ADC) >NI9D MIND MNVIN MINX PNN DY 0NN DOWIN NN 2 NONYD PN
. V=51V X X200 DN IWNI "1 A802 DINSD) NPDON DI NP

—— > D, (MSB)
9991 —> D;

Vi——» A/D L =D,
=D,
=D,

D, (LSB)

2 MHNYY N

. PINN OV (Resolution) MINANMD WD NN AWN WX
V=42V NIan nnn MY PHNnn N3N ONIN0N TN DN avn A

. (00010010), >NIFDN TIWN DN KX DAPY >TI ,PNNN XI2NA WITIN NDND IN WD )

4 THnya qvnn



YWD PP /) DAVN IPMNIOPIN
815201 90D

3 nOHNY

LDYONITR NIWTHIIIIN 99101 PONYN 2HYN ININD 3 NONYD TN

R,
AW
1kQ
+V
R, A
R
MW - Bl 3
2kQ p” 1kQ °©
+ + Vo,
Vi— 1V Vo= 1 kQ

-V
Vo,

3 AYNWY N

- Vo, NTON NN WD N

AA™D BN B~ A7) MYI NIX YIPI R, THN TIT DN DYDY DX awn  .Aa

? VO2 =10 V 7 XXIMN NDNY 27T, Rg THD MTIND DAY 1IN N )

XD Y D IN YD X)) mPd NN yap) [ DN O DY NN avn T

4 NHNY

.DXNT — DHYNA DIAPN 2NN INVDIIV 12N DY ONYNN DIVHN PN 4 NORYD 'N TN
.Vgg=0.7V ,hjg=4kQ ,B=hg =100 : T MOOWILN MM

. (DC) ¥ DM VY NTAYN IPY, T MODIIVN DY XX MMNIN DINNI NYNRYD '2 IPNI

5 Tnya Twnn



YWD PP /) DAYN IPMNIOPIN

815201 90D
VCC= 12V
R R
B C C2
i . o
G
4
'S ' R, 2 6k | Vo
vl
4 NHNYY /R MWN
Ic [mA]
A
4 Iz =40 uA
3 / \ Iz =30 uA
2 / \ Ig =20 uA
1 //% Ig =10 uA

RN

6 Tnya Twnn

4 6 8

4 NHNVY 72 PN

1

12

> Ve (V]

. Re ™o mymunn N avn - N

. Vee =9V 93p5 15 nwamn , Rg TN MTINN DN awn  .a

ON DNN DY PN MND NN DIV LLVLID L)

V,
2NN by Ay = 70

i

NHNN 72N DX avn .9



YWD NP ) DXAYRN NPNIOPON -6-
815201 90D

5 NHNY

. LM555 29590 MYSNNI ¥mnnn 2Uan VI727 DY onwn Divn NN 5 NONYD IPNI
.5 NORYD NADIA DYVONHN >IN NN

Vee=12V
A
R;S10kQ 4 8
7 3J——o
LMS555

Ry, S10kQ

o ® 6
T— 2 5 1 Vo

O L 2 .I O

5 NYNYY N

NN NNN NN DX, C; 93PN OY NNNN NN DN ,DNNRNND WO DNIN 1 ,LYID .1 LN
A OV PNPND L V)

DY WD TIVN NN DN TN IN TOILIDA PN .2
.V N3mn nnn - I Cy2apn oy nmpn I
. Vo RXINND NHN S MTHNDN ITH NN awn .2

.V, N3N NN S (Duty Cycle) N12Wan MNN DX AWN L)

7 Tnya Twnn



YWD PP /) DAYN IPMNIOPIN -7-
815201 90D

D2AUNN NUTINY NI IV P9
LMTIPI 20 — NONY H3D) 9—6 MHNRYN P21 NINSY NNN NINY Dy NIy

6 "INV

. 8086/88 TAYNTIPINN DY NODIINN IWNNTITPD NIIWN NININND 6 NINYD PN
0" NIN D IRNNN PDON T ,INTRD 1NN (S; N Sp) 2NN IWND
1NN IRDND DO TW, 5V 5 NNNS 92NN (S; N Sp) 3NN IWND

Dy N—WW—“'

L R

vha-nnan D
MPNY D,
300H

5

NN
YNNI o—— o5V

So I

Oo———O
D,
vYP-NNon D, so—Ir

NNV
301 H

5V

6 NHNYY 9N

2NN NN OINNN 19N VIYPNY , 8086/88 TAYNTIIPINN DY QDN NIV NNV NN 2N
PNOY MWAN IR YSIM |, ;7)1 Sy DM IND

NN ININD DINNN) DNNND MDY IWNI LED™N 77 IN N1dn .1

DY D8N DINXN) DINNN MY IWNI LEDN M IN 910 .2
8 Tya TYnn



YWD NP ) DXAYRN NPNIOPON -8-

815201 5no

7 NONY

. 301 H yn2inow o9 nnamI 300 H 1N2INIYW VIP NN DY DONWIN )IN 7 NORYD TPNI

9 Tnya Twnn

s
D, «— o o 05V

VP NN
NBNIY =
300 H

vYa NNIN
D
NNV WW

o O
U —
Q@ = 0o o 6 o e
-
Ui]
=

301H D4 WW e c
Ds—AMWW, d
Ds —AWN
D, R

DYYOPN NYAY HNSH
NAaMYN DTN NON

7 NHNYY 9N

TMINNT OAITOY MPNND 2TI ,0VANTNNND MOYD YWY NN NN DIV

1 719D DX .2 0 P19oN NN .1

N2WN DX PN

IWRD L VOPNTNNN DY Dy PTNN RN TPNON NI I N
MO SN .2 Mno SN .1

JIDvn N PRl

N

.2



YWD PP /) DAYN IPMNIOPIN
815201 90D

. SHDNN 23N DX OMNN J9INT VWPNY |, Visual Basic Nowa W C Nowa NNON 2IND

:DYYOPNN DYaY NNIXNI »XN NDNN
MDD S HNNN WND 3 NIDN N .1

N0 S HNNN AWNRI 5 DI90N0 IR .2

P

8 NHNY

DORNN P TN 93 DW 10NN . 8086/88 TIYNTIIPIAN DY qDN"NAVI NININ NNV NN THD
. 80 H N1 717w~ NN X1 %95 200 H + 203 H

1. TAT:

4. TAT3:

10.

11.

MOV

MOV

MOV

MOV

ROR

MOV

INC

INC

DEC

JNZ

RET

SI,
cL ,
CH ,
AL ,
AL ,
[ST]
SI
CL
CH

TAT3

200 H
1H
4H
[SI]

CL

.10,9,5,4 109900 MINNNN DX 720N

NMYNTNN WX OINN 200 H + 203 H OXXNN DY DNINN DX DA

DONDNN DY ONONN DX DIWI . ROL AL, CL INNNA 5 0MYIAY IRNNN DN DXOONN

10 Tmya Tunn

MY WX >INN 200 H = 203 H



YWD NP ) DXAVNN IPINIOPON -10-
815201 90D

9 NOHNY

:DINAD MDWHN NN YNINY |, Visual Basic Nowa W C Nawa NION 2IND

TINY YIINRY MNY WIDY D¥2 yTHNTT TN PTHN

:DONAN DN NN TIWHN TINS 1IN

3,4, 7, 1
-1, 2, -4, 7
4 , 7, 0, -9

7NN 13,70 DORNN YW DNINN DN INX 1WA 097N
Y900 DATM |, 770 O 170 91T DINNY TIYNI DINNN 190N NN MINN

0 DID0N DX OOTM ,TIVNI NNYNIN NNV DONXNHD DIy DI NN IVYND

PNSsna

INIYY NPTHY NNNY DNV MR
SIPNN TIVN MY XON DDIYY IN PINYND PR

A

2



IR RPN DIPN

LM555

Timer

General Description

The LM555 is a highly stable device for generating accurate
time delays or oscillation. Additional terminals are provided
for triggering or resetting if desired. In the time delay mode of
operation, the time is precisely controlled by one external
resistor and capacitor. For astable operation as an oscillator,
the free running frequency and duty cycle are accurately
controlled with two external resistors and one capacitor. The
circuit may be triggered and reset on falling waveforms, and
the output circuit can source or sink up to 200mA or drive
TTL circuits.

(m1my 2) 5 NHNWY NOD)
y7un NP ,815201 PONVY

Features

Applications
Precision timing
Pulse generation
Sequential timing

Pulse width modulation
Pulse position modulation

Linear ramp generator

]
]
n
= Time delay generation
L
]
]

Direct replacement for SE555/NE555
Timing from microseconds through hours
Operates in both astable and monostable modes
Adjustable duty cycle

Output can source or sink 200 mA
Output and supply TTL compatible
Temperature stability better than 0.005% per °C
Normally on and normally off output
Available in 8-pin MSOP package

Schematic Diagram
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Applications Information

ASTABLE OPERATION

If the circuit is connected as shown in Figure 4 (pins 2 and 6
connected) it will trigger itself and free run as a multivibrator.
The external capacitor charges through R, + Rg and dis-
charges through Rg. Thus the duty cycle may be precisely
set by the ratio of these two resistors.

P r +Vee

1 L

|
|
|
|
4 8
g L,
|
|
|
|

-

LMS55 6

e

FIGURE 4. Astable

In this mode of operation, the capacitor charges and dis-
charges between 1/3 V¢ and 2/3 Vic. As in the triggered
mode, the charge and discharge times, and therefore the
frequency are independent of the supply voltage.

Figure 5 shows the waveforms generated in this mode of

operation.
N\ ES N A
TNAINT

7 YT v
Vee =5V Top Trace: Output 5V/Div.
TIME = 20us/DIV. Bottom Trace: Capacitor Voltage 1V/Div.
Ra = 3.9kQ
Rg = 3kQ
C = 0.01pF

FIGURE 5. Astable Waveforms

The charge time (output high) is given by:
t; = 0.693 (Rp + Rg) C

And the discharge time (output low) by:

t, = 0.693 (Rg) C
Thus the total period is:

T=1t +1t,=0.693 (Ra +2Rg) C

The frequency of oscillation is:

1 1.44

f———
T (Rat+2Rg)C

Figure 6 may be used for quick determination
of these RC values.
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FIGURE 6. Free Running Frequency
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8086/88 DY7A¥N-IIPMNY MNIPO YOIN .3

DaNIN - 0

1" 9apn -1

$D99XTN MIND RPN

(Modified) N2yann yovwm — X

(Undefined) 199N »INN MM XD - U

(Returned) NMONNAIN NN - R

ADC

ADC destination, source

ODITSZ APC

Add with carry Flags o X X X XX
Operands Clocks Transfers* | Bytes Coding Example
register, register 3(3) — 2 ADC AX, SI
register, memory 9(10)+EA 2-4 ADC CX, BETA [SI]
memory, register 16(10)+EA 2 2-4 ADC ALPHA [BX] [SI], DI
register, immediate 4(4) — 3-4 ADC BX, 256
memory, immediate 17(16)+EA 2 3-6 ADC GAMMA, 30H
accumulator, immediate 4(3-4) — 2-3 ADCAL, 5
ADD AD]? ’destination, source Flags ODITSZ APC
Addition X XX XXX
Operands Clocks Transfers* | Bytes Coding Example
register, register 3(3) — 2 ADD CX, DX
register, memory 9(10)+EA 1 2-4 ADD DI, [BX].ALPHA
memory, register 16(10)+EA 2 2-4 ADD TEMP, CL
register, immediate 4(4) — 34 ADD CL, 2
memory, immediate 17(16)+EA 2 3-6 ADD ALPHA, 2
accumulator, immediate 4(3-4) — 2-3 ADD AX, 200
AND ANI? destination, source Flags ODITSZ APC
Logical and X X XUXX
Operands Clocks Transfers* | Bytes Coding Example
register, register 3(3) — 2 AND AL, BL
register, memory 9(10)+EA 2-4 AND CX, FLAG_WORD
memory, register 16(10)+EA 2 2-4 AND ASCII [DI], AL
register, immediate 4(4) — 3-4 AND CX, OFOH
memory, immediate 17(16)+EA 2 3-6 AND BETA, O1H
accumulator, immediate 4(3-4) — 2-3 AND AX, 01010000B
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CALL CALL target Flags ODITSZ APC
Call a procedure

Operands Clocks Transfers* | Bytes Coding Example

near-proc 19(14) 1 3 CALL NEAR__PROC

far-proc 28(23) 2 5 CALL FAR__PROC

memptr 16 21(19+EA 2 2-4 | CALL PROC_TABLE [SI]

regptr 16 16(13) 1 2 CALL AX

memptr 32 37(38)+EA 4 2-4 | CALL [BX], TASK [SI]

CLC CLC (no operands) Flags ODITSZ APC
Clear carry flag 0

Operands Clocks Transfers* | Bytes Coding Example

(no operands) 2(2) — 1 CLC

CLI CLI (1.10 operands) Flags ODITSZ APC
Clear interrupt flag

Operands Clocks Transfers* | Bytes Coding Example

(no operands) 2(2) — 1 CLI

CMP CMP destinati.on, .source Flags ODITSZ APC
Compare destination to source XX X XX

Operands Clocks Transfers* | Bytes Coding Example

register, register 3(3) — 2 CMP BX, CX

register, memory 9(10)+EA 1 2-4 CMP DH, [ALPHA]

memory, register 9(10)+EA 1 2-4 CMP [BP+2], SI

register, immediate 4(3)+EA — 3-4 CMP BL, 02H

memory, immediate 10(10)+EA 1 3-6 | CMP RADAR [BX], [DI],3420H

accumulator, immediate 4(3-4) — 2-3 CMP AL, 00010000B
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CMPS CMPS des—gtring, source—string Flags ODITSZ APC
Compare string X XXX XX

Operands Clocks Transfers* | Bytes Coding Example

dest—string, 22(22) 2 1 CMPS BUFF1, BUFF2

source—string (repeat)

dest—string, source—string | 9+22/rep 2/rep 1 REPE CMPS ID, KEY
(5+22/rep)

DAA DA.A (no operands) N Flags ODITSZ APC
Decimal adjust for addition U XXX XX

Operands Clocks Transfers* | Bytes Coding Example

(no operands) 4(4) — 1 DAA

DAS DAS (no operands) ' Flags ODITSZ APC
Decimal adjust for subtraction U XXX XX

Operands Clocks Transfers* | Bytes Coding Example

(no operands) 4(4) — 1 DAS

DEC DEC destination Flags ODITSZ APC
Decrement by 1 X XXXX

Operands Clocks Transfers* | Bytes Coding Example

reg 16 3(3) — 1 DEC AX

reg 8 3(3) — 2 DEC AL

memory 15(15)+EA 2 2-4 DEC ARRAY [SI]

8 Tya TYnn
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DIV DIV s'ource . Flags ODITSZ APC
Division, unsigned U uUuuuuu

Operands Clocks Transfers* | Bytes Coding Example

reg 8 80-90(29) — 2 DIV CL

reg 16 144-162(38) — 2 DIV BX

mem 8§ 86-96+EA 1 2-4 | DIV [ALPHA]
(33)

mem 16 150-168+ 1 2-4 | DIV TABLE [SI] /
EA(94) DIV [TABLE + SI]

IN IN accumulator, port Flags ODITSZ APC
Input byte or word

Operands Clocks Transfers* | Bytes Coding Example

accumulator, immed 8 10(10) 1 2 IN AL, OFEH / IN AX, OFEH

accumulator, DX 8(8) 1 1 INAL, DX / INAX,DX

INC INC destination Flags ODITSZ APC
Increment by 1 X XX XX

Operands Clocks Transfers* | Bytes Coding Example

reg 16 3(3) — 1 INC CX

reg 8 3(3) — 2 INC BL

memory 8 15(15)+EA 2 2-4 | INC ALPHA [DI] [BX]

INT INT interrupt-type Flags ODITSZ APC
Interrupt X X

Operands Clocks Transfers* | Bytes Coding Example

immed 8 (type=3) 52(45) 5 1 INT 3

immed 8 (type#3) 52(47) 5 2 INT 67

IRET IRET (no operands) Flags ODITSZ APC
Interrupt Return RRRRRRRRR

Operands Clocks Transfers* | Bytes Coding Example

(no operands) 32(28) 3 1 IRET
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JC IC sh(?rt-label Flags ODITSZ APC
Jump if carry
Operands Clocks Transfers* | Bytes Coding Example
short-label 16 or4 — 2 JC CARRY_SET
(13 or 4)
JENJZ JENZ .short-label . Flags ODITSZ APC
Jump if equal/Jump if zero
Operands Clocks Transfers* | Bytes Coding Example
short-label 16 or 4 — 2 JZ ZERO
(13 or4)
JMP iuMnﬁ’ptarget Flags ODITSZ APC
Operands Clocks Transfers* | Bytes Coding Example
short-label 15(13) — 2 JMP SHORT
near-label 15(13) — 3 JMP WITHIN__ SEGMENT
far-label 15(13) — 5 JMP FAR__LABEL
memptr 16 18(17)+EA 1 2-4 | JMP [BX] TARGET
regptr 16 11(11) — 2 JMP CX
memptr 32 24(26)+EA 2 2-4 | JMP OTHER_SEG
JNC INC sbort—label Flags ODITSZ APC
Jump if not carry
Operands Clocks Transfers* | Bytes Coding Example
short-label 16 or 4 — 2 JNC NOT_CARRY
(13 or 4)
JNE/JNZ JNE/JNZ short-label ' Flags ODITSZ APC
Jump if not equal/Jump if not zero
Operands Clocks Transfers* | Bytes Coding Example
short-label 16 or 4 — 2 JNE NOT_EQUAL
(13 or4)
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LEA LEA destin'fltion, source Flags ODITSZ APC
Load effective address

Operands Clocks Transfers* | Bytes Coding Example

reg 16, mem 16 2(6)+EA — 2-4 | LEA BX, [BP] [DI]

LOOP LOOP short — label' ‘ Flags ODITSZ APC
Decrement cx and jump if not zero

Operands Clocks Transfers* | Bytes Coding Example

short label 17/5(15/5) — 2 LOOP AGAIN

MOV MOV destination, source Flags ODITSZ APC
Move

Operands Clocks Transfers* | Bytes Coding Example

memory, accumulator 10(9) 1 3 MOV ARRAY [SI], AL

accumulator, memory 10(8) 1 3 MOV AX, TEMP_RESULT

register, register 2(2) — 2 MOV AX, CX

register, memory 8(12)+EA 1 2-4 MOV BP, STACK_TOP

memory, register 9(9)+EA 1 2-4 MOV COUNT [DI], CX

register, immediate 4(3-4) — 2-3 MOV CL, 2

memory, immediate 10(12-13) 1 3-6 | MOV MASK [BX] [SI], 2CH
+EA

seg-reg, reg 16 2(2) — 2 MOV ES, CX

seg-reg, mem 16 8(9)+EA 1 2-4 | MOV DS, SEGMENT_BASE

reg 16, seg-reg 2(2) — 2 MOV BP, SS

memory, seg-reg 9(11)+EA 1 2-4 MOV [BX] SEG_SAVE, CS

MOVSB/MOVSW MOVSB/MOVSW (no operands) ODITSZ APC
) Flags
Move string (byte/word)
Operands Clocks Transfers* | Bytes Coding Example
(no operands) 18(9) 2 1 MOVSB
(repeat) (no operands) 9+17/rep 2/rep 1 REP MOVSW
(8+8/rep)
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MUL MUL source Flags ODITSZAPC
Multiplication, unsigned X UUUUX

Operands Clocks Transfers* | Bytes Coding Example

reg 8 70-77 — 2 MUL BL
(26-28)

reg 16 118-133 — 2 MUL CX
(35-37)

mem 8 76-83+ 1 2-4 | MUL MONTH [SI]
EA(32-34)

mem 16 124-139+ 1 2-4 | MUL [BAUD_RATE]
EA(41-43)

NOP NOP (no operands) Flags ODITSZ APC
No Operation

Operands Clocks Transfers* | Bytes Coding Example

(no operands) 3(3) — 1 NOP

NOT NOT destination Flags ODITSZ APC
Logical not

Operands Clocks Transfers* | Bytes Coding Example

register 3(3) — 2 NOT AX

memory 16(3)+EA 2 2-4 | NOT [CHARACTER]

OR OR fiesti.natior'l, source Flags ODITSZAPC
Logical inclusive or X XX UXX

Operands Clocks Transfers* | Bytes Coding Example

register, register 3(3) — 2 OR AL, BL

register, memory 9(10)+EA 2-4 OR DX, PORT_ID [DI]

memory, register 16(10)+EA 2 2-4 OR FLAG _BYTE, CL

accumulator, immediate | 4(3-4) — 2-3 OR AL, 01101100B

register, immediate 4(4) — 3-4 OR CX, 01H

memory, immediate 17(16)+EA 2 3-6 OR [BX], CMD_WORD
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ouT OUT port, accumulator Flags ODITSZ APC
Output byte or word

Operands Clocks Transfers* | Bytes Coding Example

immed 8, accumulator 10(9) 1 2 OUT 44, AX

DX, accumulator 8(7) 1 1 OUT DX, AL

POP POP destination Flags ODITSZ APC
Pop word off stack

Operands Clocks Transfers* | Bytes Coding Example

register 8(10) 1 1 POP DX

seg-reg (CS illegal) 8(8) 1 1 POP DS

memory 17(20)+EA 2 2-4 | POP [PARAMETER]

PUSH PUSH source Flags ODITSZ APC
Push word onto stack

Operands Clocks Transfers* | Bytes Coding Example

register 11(10) 1 1 PUSH SI

seg-reg (CS legal) 10(9) 1 1 PUSH ES

memory 16(16)+EA 2 2-4 | PUSH RETURN__CODE [SI]

RCL RCL destination, count Flags ODITSZ APC
Rotate left through carry X

Operands Clocks Transfers* | Bytes Coding Example

register, 1 2(2) — 2 RCLCX, 1

register, CL 8+4/bit — 2 RCL AL, CL
(5+1/bit)

memory, 1 15(15)+EA 2-4 RCL ALPHA, 1

memory, CL 20+4/bit 2-4 | RCL [BP].PARAM, CL
(17+1/bit)
+EA
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RCR RCR de§tination, count Flags ODITSZ APC
Rotate right through carry X

Operands Clocks Transfers* | Bytes Coding Example

register, 1 2(2) — 2 RCR BX, 1

register, CL 8+4/bit — 2 RCR BL, CL
(5+1/bit)

memory, 1 15(15)+EA 2-4 | RCR [BX].STATUS, 1

memory, CL 20+4/bit 2-4 RCR ARRAY [DI], CL
(17+1/bit)
+EA

REP REP (no operands) . Flags ODITSZ APC
Repeat string operation

Operands Clocks Transfers* | Bytes Coding Example

(no operands) 2(2) — 1 REP MOVS DEST, SRCE

RET RET optional-pop-value Flags ODITSZ APC
Return from procedure

Operands Clocks Transfers* | Bytes Coding Example

(intra-segment, no pop) 16(16) 1 1 RET

(intra-segment, pop) 20(18) 1 3 RET 4

(inter-segment, no pop) 26(22) 2 1 RET

(inter-segment, pop) 25(25) 2 3 RET 2
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ROL ROL destination, count Flags ODITSZ APC
Rotate left X
Operands Clocks Transfers* | Bytes Coding Example
register, 1 2(2) — 2 ROL BX, 1
register, CL 8+4/bit — 2 ROL DI, CL
(5+1/bit)
memory, 1 15(15)+EA 2-4 | ROLFLAG_BYTE [DI], 1
memory, CL 20+4/bit 2-4 ROL ALPHA, CL
(17+1/bit)
+EA
ROR ROR dgstination, count Flags ODITSZ APC
Rotate right X X
Operands Clocks Transfers* | Bytes Coding Example
register, 1 2(2) — 2 ROR BX, 1
register, CL 8+4/bit — 2 ROR BX, CL
(5+1/bit)
memory, | 15(15)+EA 2-4 ROR PORT_STATUS, 1
memory, CL 20+4/bit 2-4 ROR CMD_WORD, CL
(17+1/bit)
+EA
SBB SBB destin'ation, source Flags ODITSZAPC
Subtract with borrow X XXX XX
Operands Clocks Transfers* | Bytes Coding Example
register, register 3(3) — 2 SBB BX, CX
register, memory 9(10)+EA 1 2-4 SBB DI, [BX].PAYMENT
memory, register 16(10)+EA 2 2-4 SBB BALANCE, AX
accumulator, immediate | 4(3-4) — 2-3 SBB AX, 2
register, immediate 4(4) — 3-4 SBB CL, 1
memory, immediate 17(16)+EA 2 3-6 SBB COUNT [SI], 10
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STC STC (no operands) Flags ODITSZ APC
Set carry flag 1

Operands Clocks Transfers* | Bytes Coding Example

(no operands) 2(2) — 1 STC

STI STI.(no operands) Flags ODITSZ APC
Set interrupt enable flag 1

Operands Clocks Transfers* | Bytes Coding Example

(no operands) 2(2) — 1 STI

SUB SUB des.tination, source Flags ODITSZ APC
Subtraction X XX X XX

Operands Clocks Transfers* | Bytes Coding Example

register, register 3(3) — 2 SUB CX, BX

register, memory 9(10)+EA 1 2-4 SUB DX, MATH_TOTAL [SI]

memory, register 16(10)+EA 2 2-4 SUB [BP+2], CL

accumulator, immediate | 4(3-4) — 2-3 SUB AL, 10

register, immediate 4(4) — 3-4 SUB SI, 5280

TEST TEST destingtion, s9urce Flags ODITSZAPC
Non-destructive logical and X XUXX

Operands Clocks Transfers* | Bytes Coding Example

register, register 3(3) — 2 TEST SI, DI

register, memory 9(10)+EA 1 2-4 TEST SI, END_COUNT

accumulator, immediate | 4(3-4) — 2-3 TEST AL, 00100000B

register, immediate 5(4) — 3-4 TEST BX, 0CC4H

memory, immediate 11(10)+EA — 3-6 TEST [RETURN_COUNT],01H
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XCHG XCHG destin?ltion, source Flags ODITSZAPC
Exchange registers

Operands Clocks Transfers* | Bytes Coding Example

accumulator, reg 16 3(3) — 1 XCHG AX, BX

memory, register 17(17)+EA 2 2-4 XCHG SEMAPHORE, AX

register, register 4(4) — 2 XCHG AL, BL

XLAT XLAT source-table Flags ODITSZAPC
Translate

Operands Clocks Transfers* | Bytes Coding Example

source-table 11(11) 1 1 XLAT ASCII_TAB

XOR XOB destinati(?n, source Flags ODITSZ APC
Logical exclusive or 0 XX UXX

Operands Clocks Transfers* | Bytes Coding Example

register, register 3(3) — 2 XOR CX, BX

register, memory 9(10)+EA 1 2-4 | XOR CL, MASK_BYTE

memory, register 16(10)+EA 2 2-4 XOR ALPHA [SI], DX

accumulator, immediate | 4(3-4) — 2-3 XOR AL, 01000010B

register, immediate 4(4) — 3-4 XOR SI, 00C2H

memory, immediate 17(16)+EA 2 3-6 XOR RETURN_CODE, 0D2H
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