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1. int i,datalIN,c=0;
2. dataIN=Inp32 (0x300) ;
3. for(i=0;1i<8;i++)
4. {
5. if (datalIN & 1==1)c++;
6. dataIN=datalIN>>1;
7. }
8. printf ("c=%4d",c) ;
9. if (c%2==0)
10 Out32(0x301,1) ;
11. else
12. Oout32(0x301,0) ;
:Visual Basic H9v2 025010 yop
1. Dim i As Integer, dataIN As Integer, c¢ As Integer
2. c=0
3. dataIN = Inp32 (&H300)
4. For 1 = 0 to 7
5. If (dataIN And 1) = 1 Then c = ¢ + 1
6. dataIN = dataIN >> 1
7. Next
8. MsgBox ("c=" & C)
9. If ¢ Mod 2 = 0 Then
10 Out32 (&H301,1)
11. Else
12. Out32 (&H301,0)
13 End If
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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.

(D1my 2) § NONYD NOD)
Y’yun NP ,815201 POHNYY

Features
Direct replacement for SES55/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

Applications

Precision timing
Pulse generation
Sequential timing

Time delay generation

Pulse width modulation
Pulse position modulation

Linear ramp generator

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.

o r +Vee

1] &

|
|
|
|
4 8
g L.
|
|
|
|

-~

LMS55 6

— =

R

e

FIGURE 4. Astable

In this mode of operation, the capacitor charges and dis-
charges between 1/3 V¢ and 2/3 Vc. 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.
- i AN\ - N
1 NA T
7 YT v
i

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 (Ra + Rg) C4

And the discharge time (output low) by:

t; = 0.693 (Rg) C4
Thus the total period is:

T=1 +1t,=0.693 (Ra +2Rg) C4

The frequency of oscillation is:

1 1.44

g
T (Ra + 2Rg)C,

Figure 6 may be used for quick determination
of these RC values.

N
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€ - CAPACITANCE ()
&
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ry
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0.01 N \\\\\,\
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FIGURE 6. Free Running Frequency



DOTIDDHY 19D7°N2Y MN2

:1N2N N0

2013 )'YVUN PP 01NN TYIN
815201 :)ONWY NAD)

SNIY? NI
TINN TIVN

INNDNN DX 2YN5 PN
AN N0

D2AUNMIY NPINIVPINI PINNDI)

(D219 32)

[RA/ARREbYY}
N3 NHN

NN NHN

DYYNTI NHN YN

D9 7D
NI ON

NN ON
DNTI 0N 1N

PoDN YN -
NSW PODN -
NID PoDn -
OO T MTINN -

NID MTNHD -

DYNTA PADN NN -

4 2 Moya unn

(W]
(W]
[€2]
[€2]

[dB]

MDAPN NPPNIVPINI MNNDN .1

92)0 *2IVN

V,
Ay=-2
[Vl V;
[Vl
= 9
[dB] Ay =20log i
I
Ar=—=2
[A] Iy
[A]
A; =201 Lo
[dB] T
2 2 .
Ap P Ay A=A -R—L=AV-&
i R L
P
Apzlolog—("
1




DX2AYNNI NPMIVPONI PIRNDI) - -
Y'ywn NP 815201 NORWD NAD)I

MITN YW 999 90 - Ayp Avr = Ay -Avy -Ays ... AYN
(NTPOP) NIVIVI MIDINNN

|Ayz (dB) = Ay, (dB)+ Ay, (dB)+ Ay (dB) + ...+ Ayy (dB))|

oV DODNTIONI YN - Ayg [dB]
NIYIYI MHINHN DNIT N
(NTPoP)
D*P2UN 1IN
NN pavn - P [W]
Pr + Poc =Py + Py:
DPODNN TIN PAON - P [W] [Pr+Pec =P + Pais|
oMyN pavn - P [W]
IAMIAN PADN - Py (W]
DOV NWN
(MO NN NWH DY VN - Ap [A]
' A
Twn N W - A ArE s BA
(MDN9 NN 923)
"N oTpn - B
90 NNN 2IVYN
2WN DY NAD MDD - Ry [Q] |R~f —_R. (1+BA)|
1 1
VN NOY NIAD MDD - Ry [Q]
RO
VN DY KM MTIND - - Ry [Q] Ry = I+ BA
WN NOD R MDD - R, [Q]

4 3 Mnya unn



DX2AYNNI NPMIVPONI PIRNDI) -3 -
Y'ywn NP 815201 NORWD NAD)I

(92990 DINHA) INVIITIT NVDINIV

: Icgo PMNOYD DT INITNA

|IC:BIB7 Ig=(B+1)1g, Ig=Ic+Ig

oNpn o - I [A]
Ic B o
_ o=—= 5 =
VIO ON I [A] I Bl B -
DU oN" - Iy [A]

INWIITIT IV DIV DY h 1HIDM 2NMPN NN DIVIN

B O - < O C
hiy hfe -1y
O . L 2 O
E
9MIWN (AV29ANR) VIS 912N NV
Ry 1)) YO Rg 1) Dy
A he h.
Ri hie hie + (1 + hfe)RE
AV ~ hfe * RL ~ hfe * RL
hie Ri
R() ) oo

44 nya Tunn



DX2AYNNI NPMIVPONI PIRNDI)
Y'ywn NP 815201 NORWD NAD)I

VNN ™

NN NDNID NN THIN

WNN ™

NI9INN NDINN NP TN
NTND

NNNN DWW TN

GNIY NNNT PORY TIVN
t—o0 IWNI YHND

NN SV SNONNNN TN

Iy Vap

mTInNn

NP

SV Oy AN YXN ITN
0319 NPIAYN NV

SV NNNN POON O8N TN
DM NPIAYN DY)

nwI Y MY 9%
DY) NPIAYN

45 Mnya Tunn

v(t)

(€]
[€2]

[€2]
[€2]

[V]
[V]

[V]

[sec]

[€2]

[Hz]

[Hz]

[sec]

Hv *H9am

911N 9N

AP 11N

R¢
Ay =1+ —L
v R

1

N0 NPPNIVPINI NINNDI

V()= V., — (Voo = Voi Je *

t=—71- EH(MJ
Voo = Vo

1=RC

1
fiy = ——
H 2T

1
fi =—
L 2nt
t, =227




DXaVNM NPNIVPINI PNNDN

-5-

Y'ywn NP 815201 NORWD NAD)I

8086/88 DY7A¥N-IIPMNY MNIPO YOIN .3

DONNN - 0
1'92apn -1

02970 MINY NP1

(Modified) n2woann yavin — X

(Undefined) 1990 »INN 1T XD - U

(Returned) DMONNNN 9NN — R

ADC

ADC destination, source

SODITSZAPC

Add with carry Flags X X X XX
Operands Clocks Transfers* | Bytes Coding Example
register, register 3(3) — 2 ADC AX, SI
register, memory 9(10)+EA 1 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 XXX XX
Operands Clocks Transfers* | Bytes Coding Example
register, register 3(3) — 2 ADD CX, DX
register, memory 9(10)+EA 2-4 ADD DI, [BX].ALPHA
memory, register 16(10)+EA 2 2-4 ADD TEMP, CL
register, immediate 4(4) — 3-4 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 AN]? destination, source Flags ODITSZ APC
Logical and X X X U XX
Operands Clocks Transfers* | Bytes Coding Example
register, register 3(3) — 2 AND AL, BL
register, memory 9(10)+EA 1 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

4 6 Tnya Tunn
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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 CALLAX

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 (no operands) Flags ODITSZ APC
Clear interrupt flag 0

Operands Clocks Transfers* | Bytes Coding Example

(no operands) 2(2) — 1 CLI

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

47 moya Twon
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CMPS CMPS des—gtring, source—string Flags ODITSZ APC
Compare string X X X X 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 DAA (no oPerandS) N Flags ODITSZ APC
Decimal adjust for addition U X X X 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 X X X XX

Operands Clocks Transfers* | Bytes Coding Example

(no operands) 4(4) — 1 DAS

DEC DEC destination Flags ODITSZ APC
Decrement by 1 X X X X X

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]
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DIV DIV s'ource . Flags ODITSZ APC
Division, unsigned U UUUUU

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]
(35

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 X X X X

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 inNtZri?l;rrupt-type Flags ODITSZ APC

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 JC short-label ODITSZ APC
. Flags
Jump if carry
Operands Clocks Transfers* | Bytes Coding Example
short-label 16 or4 — 2 JC CARRY_SET
(13 or4)
JE/NJZ JE/JZ short-label Flas ODITSZ APC
Jump if equal/Jump if zero &
Operands Clocks Transfers* | Bytes Coding Example
short-label 16 or4 — 2 JZ ZERO
(13 or 4)
JMP JMP target Flags ODITSZ APC
Jump
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 JNC short-label Flags ODITSZ APC
Jump if not carry &
Operands Clocks Transfers* | Bytes Coding Example
short-label 16 or 4 — 2 JNC NOT_CARRY
(13 or4)
JNE/JNZ JNE/JINZ short-label ODITSZ APC
. . Flags
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. S(.)urc.e . 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 fiest%natior}, source Flags ODITSZAPC
Logical inclusive or X XX U X X

Operands Clocks Transfers* | Bytes Coding Example

register, register 3(3) — 2 OR AL, BL

register, memory 9(10)+EA 1 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, O1H

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) 1009) 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 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 | RCLALPHA, 1

memory, CL 20+4/bit 2-4 RCL [BP].PARAM, CL
(17+1/bit)
+EA
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RCR RCR de.stination, count Flags ODITSZ APC
Rotate right through carry X 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 EOL destination, count Flags ODITSZ APC
otate 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 de.stination, 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, 1 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 X X X XX
Operands Clocks Transfers* | Bytes Coding Example
register, register 3(3) — 2 SBB BX, CX
register, memory 9(10)+EA 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 zUB destination, source Flags ODITSZ APC

ubtraction X X X 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, 59urce Flags ODITSZAPC
Non-destructive logical and X X X U XX

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 XOR destinati9n, source Flags ODITSZ APC
Logical exclusive or 0 XX U XX

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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C mava INNDI)

. Microsoft Visual C++ 2010 Express Edition 97722 DXNNN 1% )INNDI)
.DMINN DTN O) DYINNN 1IN DPIN

(D291 »©19°V) Data Types

Name Description NND Size* | Range*
char Character or small T2 N 1 byte |-128 to 127
integer
unsigned char | Unsigned small N9 77191 90 | 1 byte | 0 to 255
integer ARV
short Short Integer JOP Obw 1aDn | 2 bytes | -32768 to 32767
unsigned Unsigned short integer | yop 05w 9900 | 2 bytes | 0 to 65535
short 12°0 K55
int Integer DYw 190 | 4 bytes | -2147483648 to 2147483647
unsigned int | Unsigned integer NYY DYW 9901 | 4 bytes | 0 to 4294967295
1200
float Floating point number | >y 990 |4 bytes | +/- 3.4e +/- 38 (~7 digits)
double Double floating point swpn 190 | 8 bytes | +/- 1.7e +/- 308 (~15 digits)
number TN
NN NTN NWYI 1YW AWNNN 1320 DMON YR MTINY DY DY+
INDONT
char a;

float number;

int b, c;

unsigned short NewNumber;
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(971719 - D192 H’NIN) Preprocessor directives

Description Syntax Example

macro definitions | #define identifier replacement | #define ArrSize 100

identifier — NN ; replacement — Ponn

(D291V99I8) Operators
Description 7NN | Operator
Assignment WD =
(D2anwn SHNNN) Initialization of variables
int d = 0;
d=75; // decimal number
d=0x4b; // hexadecimal number
(DP12YN D*NVI9IN) Arithmetic operators
Description 73NN | Operator
Addition TN +
subtraction 70N -
multiplication 595 *
division 7N /
modulo INY %
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(920N NRNYAY ©29IV99IX) Relational and equality operators
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Description 7N | Operator
Equal to AT} ==
Not equal to WY =
Greater than N YN >
Less than 0P <
Greater than or equal to DAY 99T >=
Less than or equal to 0NV LP <=

(0290212 P2 D5 D*VI9IN) Logical operators

(9120 Dy DINVIMIN) Bitwise Operators

Description N1 | Operator

NOT TN !

AND on &&

OR IN I

Description 7NN | ASM equivalent | Operator
AND oy | AND &
Inclusive OR 5939 38 | OR |
Exclusive OR NONID IN | XOR A
Bit inversion 71910 | NOT ~
Shift Left noNnY N | SHL <<
Shift Right A nnn | SHR >>
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(*©*0a VH9/VYP) Basic Input/Output

Description Syntax Example

Standard Output | int putchar ( int character ); int a='G’;

putchar (a) ;

Standard Input int getchar ( void ); int c;

c=getchar () ;

(92321 295 VY9) Formatted Input/Output

Description Syntax Example

Formatted output | printf(format[,argl,arg2,...]); | int num=10;

printf (“num=%d\n”,num) ;

Formatted Input | scanf( format [,argl,arg2,...]); | int num;

scanf (“%d”, &num) ;

Specifier Operator vbHa | Example
Yoc Character 712 90 | a

Yod Signed decimal integer oYy "Mwy | 133

Yoe Scientific notation 10 S¥ APIM TIP3 9910 vy | 3.012e+4
Yt Decimal floating point ONIVY NTIPY D910 vy | 123.45
Y0s String of characters o010 NNy | Hello
Yox Unsigned hexadecimal integer 1290 N9 oo TOPn | 3fe
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(NI PVOVYN — NP2 *339) Conditional Structures

Description Syntax Example
if if (condition) if (d == 100)
{ {
statements ; printf (*d is 100");
} }
if .. else scanf (condition) if (d == 100)
statementl; printf(*d is 1007);
else else
statement? ; printf(*d is not 100”);

if .. else if .. else

if (condition)
statement] ;
else if (condition)
statement?2 ;
else

statement3 ;

if (d > 0)

printf (“d is positive”);
else if (d < 0)

printf (“d is negative”);
else

printf(“d is 07);

condition - >N)N

; statement — NIN¥N
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(MINDYY - 1972 232n) Iteration Structures

Description | Syntax Example
while loop while (expression) while (n>0)
{ {
statements ; printf (“ %4 \n”,n);
n--;
} }
do-while do do
loop { {
statements ; printf (“Enter 0 to end: “);
scanf (“%d”, &n) ;
} while (condition); }Jwhile (n != 0);
for loop for (initialization; condition; increase) | for (i=0; i<10; i++)
{ {
statements ; printf (™ %d \n”,1i);
} }

condition — NN

; statement — NINXN

423 ™oy Twnn




DXaVNM NPNIVPINI PNNDN

Y'ywn NP 815201 NORWD NAD)I
(D259¥1) Arrays
Description Syntax Example
TN TN TIVHD NITHN | type name [elements]; |int arr[5];
0 1 2 3 4
arr | | | | | |
int
TIVNI DIy NI NN | type name [elements] = | int arr [5] =
{valuel,..valueN}; {3,5,7,-1,14};
0 1 3 4
arr| 3 [ 5 T 7 1T =1t T 14 ]
int
YT VT TIVN NI | type name [elements, int arr([3][5];
elements];
0 1 2 3 4
arr ?
2
y
arr [1] [3]
elements — D>vVIO ; value - 77y

(522990 5w *5H5 Nyan) Structure of a program

#include <stdio.h>

void main (void)

{
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(P90 *0202 VH/VYP) Hardware Input/Output

Description Syntax Example

Hardware Output | Out32(hardware address, value); Out32(0x378, 0xAA) ;

Hardware Input | Inp32(hardware address); int datalIN;

dataIN=Inp32 (0x379) ;

hardware address — NN N2INd ; value - 77y

#include <stdio.h>
short stdcall Inp32(short PortAddress) ;

void _stdcall Out32(short PortAddress, short data);

void main (void)

{

int datalN;

Oout32 (0x378, 0xAA) ;

dataIN=Inp32 (0x379) ;
}

(PrAYn N»YPN9) Sleep Function

Description Syntax Example
Suspends the execution of the current void Sleep ( dword dwMilliseconds ); | Sleep(2000);
thread until the time-out interval elapses

*For windows 32-bit registry a DWORD is a 4-bytes unsigned int.

#include <windows.h>

void main (void)

{

Sleep(2000) ;

)
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VB Hava PYRNO1 .5

. Microsoft Visual Basic 2010 Express Edition 97102 DXNXDHD 11 INND
.DMINN DTN O) DYINNN 1IN DPIN

(02993 *019°V) Data Types

Data Size in

Type Bytes Description D | Type

Byte 1 8-bit unsigned integer 12°D N9 Vo2 8 | System.Byte

Char 2 16-bit Unicode characters 12°0 X959 Vo1 16 | System.Char

Integer 4 32-bit signed integer vV’ 32 0YW 790y | System.Int32

Double 8 64-bit floating point variable VY1 64 >wNN 190N | System.Double

Long 8 64-bit signed integer VY 64 OYY 190N | System.Int64

Short 2 16-bit signed integer v’ 16 DYW 190 | System.Int16

Single 4 32-bit floating point variable v 32 >wnn 1900 | System.Single

String Varies | Non-Numeric Type 0N NVINY | System.String

Date 8 Date 7NN | System.Date

Boolean 2 Non-Numeric Type APV IN DN OINDIA TIY | System.Boolean

Decimal 16 | 128-bit floating point variable | (>3 128 71N >wnn 1900 | System.Decimal
INDONT

Dim a, b As Byte

Dim x As Integer = -20

Dim s As String = “Hello”
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Description 9NN | Operator
Assignment ANV =
Dim d As Integer

d = 75 ' decimal

d = &H4B ' hexadecimal
Description 9N | Operator
Addition "N +
Subtraction MON -
Multiplication 595 *
Division ARl /
Modulo INY Mod
Integer Division | pnbw pivon \
Exponential ivAia! A
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(920N NRNYAY ©29IV99IX) Relational and equality operators
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(9120 Dy DINVIMIN) Bitwise Operators

Description 7N | Operator
Equal to AT} =
Not equal to A9 <
Greater than -Nn 9N >
Less than -n P <
Greater than or equal to | -y 713w YT >=
Less than or equal to -n MY JoP <=

(0290212 P2 D5 D*VI9IN) Logical operators
Description 9381 | Operator
NOT TN Not
AND on And
OR IN Or
Description NN ASM equivalent Operator
AND on AND And
Inclusive OR 5999 IN OR Or
Exclusive OR NONID IN XOR Xor
Bit inversion TN NOT Not
Shift Left AONDY P SHL <<
Shift Right AN NN SHR >>
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(>3 VY9/V5P) Basic Input/Output in Console Application

Description Syntax Example
Standard Output | Console.WriteLine(String) Dim value As String
“Hello”
Console.

WriteLine (value)

Standard Input String = Console.ReadLine() Dim returnValue As

String

returnValue =

Console.ReadLine ()

(592320 *9Y 1VY9) Formatted Output In Console Application

Description Syntax Example
Formatted output | Console.WriteLine _ Dim i As Integer =
123456

(“{ N [: formatCharacter ]}”, arg0, ... argN)

Console.WriteLine

(“{O:D}", l)

Format Character | Output VYo | Example
Dord Signed decimal integer DYY MNIVY 133
Eore Scientific notation 10 5¥ PN NTIPI 9912 PNWY |3 . 012e+4
Forf Decimal floating point ONIWVY NTIPI D91 PNIWY | 123 .45
X orx Unsigned hexadecimal 1PD N5 ONDINTOPN af

e
integer
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(>3 VY9/V5P) Basic Input/Output in Windows Application

Description Syntax Example

Standard Output | MsgBox(String) Dim str As String = “Hello”
or MsgBox (str)
MessageBox.Show(String) |MessageBox.Show (str)

Standard Input | String = InputBox(String) |Dim s As String

Dim num As Integer
s = InputBox(“Enter some text”)

num =

InputBox (“Enter Number”) *

* Automatic casting — NYVMIVIN DDIPVL NINN

(PINDYY - NP2 29an) Iteration Structures

Description Syntax Example
while loop While expression While n > 0
statement MsgBox (n)
End While n=n-1
End While
do-while loop | Do Do
statement n = InputBox(“Enter 0 to end: “)
Loop While condition |Loop While n <> 0
for loop for initialization To For 1 = 0 To 6 Step 2
condition Step increase MsgBox (“i=" & 1)
statement Next
Next

condition - >N ; statement — N8N
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(NI PLaVWN ~ NP1 2)21) Conditional Structures

Else If condition Then

[statements]

Else
[statements]
End If

Description Syntax Example
if If condition Then If d = 100 Then
[statements] MsgBox (“d is 100”)
End If
End If
if .. else If condition Then If d = 100 Then
[statements] MsgBox (“d is 100")
Else
[statements] Else
End If MsgBox (“d is not 100”)
End If
if .. else if .. else |If condition Then If d > 0 Then
[statements]

MsgBox (“d is positive”)
ElseIf d < 0 Then

MsgBox (“d is negative”)
Else

MsgBox (“d is 0”)

End If

condition - NN

; statement — 1IN8N

4 31 ™oy Twnn




DX2AYNNI NPMIVPONI PIRNDI) - 3] -
Y'ywn NP 815201 NORWD NAD)I

(D259¥1) Arrays

Description Syntax Example

YT TN TIVD NITHN Dim name (elements) As type Dim arr(4) As

0 1 2 3 4 Integer
arr | I I I I ]

int

TIYNa DY NAsM SINNN | Dim name (elements) As type = |Dim arrl() As

0 1 2 3 4 {valuel,..valueN} Integer = {3, 5, 7,
arr[ 3 T 5 T 7 T - 14 ]
int -1, 14}

STON T TN DITIN Dim name (elements, elements) |Dim arr2 (2, 4) As
0 1 2 3 4 |type Integer
arr {

arr [1] [3]

elements — D>vI9 ; value - 77

:(N22990 HY *955 N1aM) Structure of a program in Console Application
Module Modulel

Sub Main ()

End Sub
End Module
(52990 DY *955 N)an) Structure of a program in Windows Application
Public Class Forml

Private Sub Forml Load(ByVal sender As System.Object, ByVal e
As System.EventArgs) Handles MyBase.Load

End Sub

End Class

4 32 ™oya Twnn



DX2AYNNI NPMIVPONI PIRNDI) -3 -
Y'ywn NP 815201 NORWD NAD)I

(P90 *0202 VH/VYP) Hardware Input/Output

Description Syntax

Example

Hardware Output | Out32(hardware address, value);

Out32 (&H378, &HAA) ;

Hardware Input Inp32(hardware address);

int datalIN;

dataIN=Inp32 (&H379) ;

hardware address — NN n2INd ; value - 77y

Public Class Forml

Private Declare Function Inp32 Lib “inpout32.dll” Alias

“Inp32” (ByVal PortAddress As Integer)

As Integer

Private Declare Sub Out32 Lib “inpout32.dl1l” Alias “Out32”

(ByVal PortAddress As Integer,

ByVal Value As Integer)

Private Sub Forml Load(ByVal sender As System.Object, ByVal

e As System.EventArgs)

Dim dataIN As Integer

Out32 (&H378, &HAA)

Handles MyBase.Load

datalIN Inp32 (&H379)
End Sub
End Class
(PPPYn N»LPN0) Sleep Function
Description Syntax Example

Suspends the execution of
the current thread until the

time-out interval elapses.

Public Shared Sub Sleep ( _

Milliseconds Timeout As Integer _ )

System.Threading.Thread.
Sleep(2000)

PINbsna
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