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#include <stdio.h>
void func (short *a)
{
short ¢, x;
for (¢ = 15; ¢ >= 0; c--)
{
X = *a >> C;
if (x & 1)
printf("1") ;
else

printf("o") ;

}

void main ()

{
short n;
scanf ("%d", &n);
func (&n) ;

printf ("\n") ;
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1. #include <stdio.hs>

2. short stdcall Inp32(short PortAddress) ;
3. void stdcall Out32(short PortAddress,short data);
4. void main ()

5. {

6. byte datalN;

7. byte DACval=120;

8. Out32 (0x300,DACval) ;

9. Sleep(1000) ;

10. dataIN=Inp32 (0x400) ;
11. printf ("Speed=%d\n",datalN) ;
12. while (1)

13. {

14. if (dataIN==100)

15. printf ("ok\n") ;
l6. else if (dataIN>100)

17. while (dataIN>100)
18. {

19. DACval--;

20. Out32 (0x300,DACval) ;
21. Sleep(1000) ;

22. dataIN=Inp32 (0x400) ;
23. }

24 . else

25. while (dataIN<100)
26. {

27. DACval++;

28. Out32 (0x300,DACval) ;
29. Sleep(1000) ;

30. dataIN=Inp32 (0x400) ;
31. }

32. }

33 }
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BCD Up/Down Counter

The MC14510B synchronous up/down BCD counter is constructed with
MOS P—channel and N—channel enhancement mode devices in a monolithic
structure. The counter consists of type D fiip—flop stages with a gating
structure to provide type T flip—fiop capability.

This counter can be preset by applying the desired value in BCD 1o the
Preset inputs (P1, P2, P3, P4) and then bringing the Preset Enable (PE)
high. The direction of counting is controlled by applying a high (for up
counting) or a low (for down counting) to the UP/DOWN input. The state of
the counter changes on the positive transition of the clock input.

Cascading can be accomplished by connecting the Carry Out to the
Carry In of the next stage while clocking each counter in parallel. The
outputs (Q1, @2, Q3, Q4) can be reset to a low state by applying a high to the
Reset (R) pin.

This CMOS counter finds primary use in up/down and difference counting.
Other applications include: (1) Frequency synthesizer applications where
low power dissipation and/or high noise immunity is desired, (2) Analog—to—
digital and digital-to—analog conversions, and (3) Magnitude and sign
generation.

+ Diode Protection on All inputs
¢ Supply Voltage Range = 3.0 Vdc to 18 Vdc
* Internally Synchroncus for High Speed

» Logic Edge—Clocked Design — Count Occurs on Positive Going Edge
of Clock

« Asynchronous Preset Enable Operation

« Capable of Driving Two Low—power TTL Loads or One Low—power
Schottky TTL Load Over the Rated Temperature Range.

MAXIMUM RATINGS* (Voltages Referenced to Vgg)
Symbol Parameter Value Unit
VDD DC Supply Voltage -05t0+18.0 v
Vin: Vout | Input or Output Voltage (DC or Transient) [-05toVpp+05]| V

lin. lout | Input or Output Current (DC or Transient), +10 mA
per Pin

Pp Power Dissipation, per Packaget 500 mw

Tstg | Storage Temperature - 65to+150 °C

TL Lead Temperature (8—Second Soldering) 260 °C

* Maximum Ratings are those values beyond which damage to the may occur.
tTemperature Derating:
Plastic “P and D/DW" Packages: — 7.0 mW/°C From 65°C To 125°C
Ceramic “L” Packages: — 12 mW/°C From 100°C To 125°C

TRUTH TABLE

Preset

Carry In | Up/Down | Enable Reset Clock Action
1 X 0 0 X No Count
0 1 0 e Count Up
0 0 0 0 . Count Down
X X 1 0 X Preset
X X X 1 X Reset

X =Don't Care

NOTE: When counting up, the Carry Out signal is normally high, and is fow only
when Q1 and Q4 are high and Carry Inis low. When counting down, Carry
Out is low only when Q1 through Q4 and Carry In are low.
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MC14510B

L SUFFIX
CERAMIC
CASE 620

P SUFFIX
PLASTIC
CASE 648

D SUFFIX
SQIC
CASE 7518

ORDERING INFORMATION

MC14XXXBCP Plastic
MC14XXXBCL Ceramic
MC14XXXBD SOIC

Ta = — 557 to 125°C for all packages.

BLOCK DIAGRAM

10— {PE Qif—o6
50— CARRY N
g90—|R Q2f—o0 11
10 0— UPIDOWN

150——CLOCK  Q3}—o0 1¢
40—P1

120—F2 t—o2

130——1P3

3 P4 CARRY

our[—°7

Vpp=PIN16
Vgg =PINS

This device contains protection circuitry to
guard against damage due to high static
voltages or electric fields. However, pre-
cautions must be taken to avoid applications of
any voltage higher than maximum rated volt-
ages to this high—-impedance circuit. For proper
operation, Viy and Vgt should be constrained
to the range Vgs = (Vip or Vout) = VDD.

Unused inputs must always be tied to an
appropriate logic voltage level (e.g., either Vgg
or Vpp). Unused outputs must be left open.
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ELECTRICAL CHARACTERISTICS (Voltages Referenced to Vgg)

VoD -55°C 25°C 125°C
Characteristic Symbol { Vdc Min Max Min Typ# Max Min Max Unit
Output Voltage “0" Level VoL 50 — 0.05 e 0 0.05 — 0.05 Vde
Vin = Vppor0 10 — 0.05 — 0 0.05 — 0.05
15 — 0.05 — 0 0.05 - 0.05
“1” Level VoH 5.0 4.95 — 4.85 50 — 4.95 —_ Vde
Vin =0 or Vpp 10 9.95 — 9.95 10 _ 9.95 —
15 14,95 — 14.95 15 — 14.95 —
Input Voltage “0” Level ViL Vdc
(Vo =4.50r0.5Vdc) 5.0 S 1.5 e 2.25 15 — 15
(Vo =9.0 or 1.0 Vdc) 10 — 3.0 — 4.50 3.0 — 3.0
(Vo = 13.5 or 1.5 Vde) 15 — 4.0 — 6.75 4.0 — 4.0
“1" Level ViH Vde
(Vo =0.50r4.5Vdc) 5.0 3.5 — 3.5 275 — 35 -
(Vo = 1.0 or 9.0 Vdc) 10 7.0 — 7.0 5.50 — 7.0 —
(Vo =1.50r13.5 Vdc) 15 11 o " 8.25 — M —_
Output Drive Current IoH ° mAdc
(VoH = 2.5 Vdc) Source 5.0 -3.0 —_ -24 -42 — -17 —
{(VOH = 4.6 Vdc) 5.0 -0.64 — ~-0.51 -0.88 — -0.36 —_—
(VOH = 9.5 Vdc) 10 -16 — -13 -2.25 — -09 —
(VoK = 13.5 Vdc) 15 -42 = -34 -88 = -24 —
(VoL = 0.4 Vdc) sink | oL 5.0 0.64 = 0.51 0.88 = 0.36 - mAdc
(VoL = 0.5 vdc) 10 1.6 — 1.3 2.25 — 09 —
(VoL = 1.5 vdc) 15 4.2 — 34 8.8 — 24 —
Input Current lin 15 &= +0.1 = +0.00001 | +0.1 S +1.0 pAde
Input Capacitance Cin = S o = 5.0 75 == = pF
Vin=0)
Quiescent Current Ibp 50 o 5.0 e 0.005 5.0 S 150 uAde
(Per Package) 10 . 10 -— 0.010 10 — 300
15 — 20 — 0.015 20 — 600
Total Supply Current*t T 50 t1 = (0.58 uA/kHz) f + Ipp pnAdc
(Dynamic plus Quiescent, 10 T =(1.20 pA/KHzZ) f + Ipp
Per Package) 15 IT = (1.70 pA/kHz) f + Ipp
{C = 50 pF on all outputs, all
buffers switching)

#Data labelled “Typ” is not to be used for design purposes but is intended as an indication of the IC’s potential performance.

**The formulas given are for the typical characteristics only at 25°C.
1To calculate total supply current at loads other than 50 pF:

IT(CL) = (50 pF) + (CL - 50) Vi
where: |7 is in pA (per package), C| in pF, V = (Vpp — Vgg) in volts, f in kHz is input frequency, and k = 0.001.

3 Tnya Junn

PIN ASSIGNMENT
PE[] 1 16 1 Vpp
Q4] 2 151C
Pafl 3 14 [] Q3
P14 131 P3
EARRYIN[| 5 12 P2
Q1 s 10 Q2
CARRYOUT[] 7 10 QuD
Vss 0s gfir
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PIN DESCRIPTIONS

INPUTS

P1, P2, P3, P4, Preset Inputs (Pins 4, 12, 13, 3) — Data
on these inputs is loaded into the counter when PE is taken
high.

Carry In, (Pin 5) — Active—low input used when cascading
stages. Usually connected to Carry Out of the previous
stage. While high, clock is inhibited.

Clock, (Pin 15) — BCD data is incremented or de-
cremented, depending on the direction of count, on the posi-
tive transition of this signal.

OUTPUTS

Q1, @2, @3, Q4, BCD outputs (Pins 6, 11, 14, 2) — BCD
data is present on these outputs with Q1 corresponding to
the least significant bit.

Carry Out, (Pin 7) — Used when cascading stages, this
pin is usually connected to Carry In of the next stage. This

synchronous output is active low and may also be used to
indicate terminal count.

CONTROLS

PE, Preset Enable (Pin 1) — Asynchronously loads data
on the Preset Inputs. This pin is active high and will inhibit the
clock when high.

R, Reset, (Pin 9) — Asynchronously resets the Q outputs
to a low state. This pin is active high and will inhibit the clock
when high.

Up/Down, (Pin 10} — Controls the direction of count: high
for up count, low for down count.

SUPPLY PINS

Vss, Negative Supply Voltage, (Pin 8) — This pin is
usually connected to ground.

VDD, Positive Supply Voltage, (Pin 16) — This pin is con-
nected to a positive supply voltage ranging from 3.0 Vdc to
18.0 Vdc.

o1 @2 o3 s a6 a7 Q8
PRESET | ] | | | | l
ENABLE I 1 I 1
0=COUNT Q1 Q2 @ o Qt 2 3 o4
1=PRESET GE} _ PE | TeRMmAL
—1Cn Cout Cin Cout f— COUNT
= CLOCK Ll —] cLock M.S.D. INDICATOR
1=Up MC145108 MC145108
uD uD
0=DOWN
i —R
P1 P2 P3 P4 P1 P2 P3 P4
P WML WAL WAL AL WAL WAL AL
P1ipzipaiw/ Psipﬁi P7iP8/
I +Vpp |’VDD
THUMBWHEEL SWITCHES
(AN ) RESISTORS = 10 k2
e lalei RESET
Vo b+
OPEN = GOUNT

Note: The Least Significant Digit (L.S.D.) counts from a preset value once Preset Enable (PE) goes low. The Most Significant
Digit (M.S.D.) does not change while Cjq is high. When the count of the L.S.D. reaches 0 (count down mode) or reaches 9
(count up mode), Coyt goes low for one complete clock cycle, thus allowing the next counter to decrement/increment one
count. The L.S.D. now counts through another cycle (10 clock pulses) and the above cycle is repeated.

Figure 3. Presettable Cascaded 8-Bit Up/Down Counter
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Q5
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RESET

COUNT MSD
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TIMING DIAGRAM FOR THE PRESETTABLE
CASCADED 8-BIT UP/DOWN COUNTER
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(o113 11)

. Microsoft Visual C++ 2010 Express Edition 17702 DXXN1 1% PNXNDN
.DYINN DXITNND D) DMINNND 1NN DXPIN

(222993 *019°V) Data Types

Name Description NN Size* |Range*
char Character or small 7793 D 1 byte |-128to 127
integer
unsigned char | Unsigned small N9 771 9n | 1 byte | 0to 255
integer 129D
short Short Integer JOP OYw 190N | 2 bytes | -32768 to 32767
unsigned Unsigned short integer | yop 05w 99010 | 2 bytes | 0 to 65535
short 19°0 NOO
int Integer DYw 990 | 4 bytes | 2147483648 to 2147483647
unsigned int | Unsigned integer NYY 0Yv 900 | 4 bytes | 0 to 4294967295
120
float Floating point number | sy 990 |4 bytes | +/- 3.4e +/- 38 (~7 digits)
double Double floating point 'wnn 190N | 8 bytes | +/- 1.7e +/- 308 (~15 digits)
number TN
PN NN WYY 12W AWNNH 132N DMON YN MTNY Y 0wn*
char a; INDNT

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 — nmn

P

replacement - 9°onn

(D291V99I8) Operators

(22vNn YINNN) Initialization of variables

// decimal number

// hexadecimal number

Description 7NN | Operator
Assignment WD =
int d = 0;

d=75;

d=0x4b;

Description 73NN | Operator
Addition TN +
subtraction 70N -
multiplication 595 *
division 7N /
modulo INY %

3 Tya TUnn
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Description 7NN | Operator
Equal to MY ==
Not equal to WY 1=
Greater than N YN >
Less than 0P <
Greater than or equal to DAY 99T >=
Less than or equal to 0NV LP <=

(9120 Dy DINVIMIN) Bitwise Operators

(920N NRNYAY ©29IV99IX) Relational and equality operators

(0290212 P2 D5 D*VI9IN) Logical 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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(203 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 VY9 | Example
Yoc Character 7T 90 | a

od Signed decimal integer oYy vy | 133

Yoe Scientific notation 10 S¥ APIM TIP3 9910 vy | 3.012e+4
Yt Decimal floating point ONIVY NTIPY D910 vy | 123.45
Yos String of characters o010 NNy | Hello
Yox Unsigned hexadecimal integer 1290 N9 *odxTOpn | 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)

if (d > 0)
printf(*d is positive”);

else if (d < 0)

statement?2 ; printf (“*d is negative”) ;
else else
statement3 ; printf(*d is 07);

condition - >N)N

6 Tnya Twnn
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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
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(D259¥1) Arrays
Description Syntax Example
TN TN TN NN | type name [elements]; | int arr[5];
0 1 2 3 4
arr | \ | | | |
int
TIYNA DY NAXM SINNN | type name [elements] = | int arr [5] =
1] 1 2 3 4 . _ .
anr T T T o T a ] {valuel,..valueN}; {3,5,7,-1, 14};
int
YT VT TIYN NITHN | type name [elements, int arr([3] [5];
— L z 3 ! elements];
arr | :
2 [
¥
arr 11131
elements — o0 9 ; value - 77y

#include <stdio.h>

void main (void)

{

8 Tnya TYnn
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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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(N18PN9) Functions

Description

Syntax

Example

Functions with no

argument

void name (void)

statements ;

}

#include <stdio.h>
void PrintHello (void)

{

printf (“Hello”) ;

}

void main (void)

{

PrintHello () ;

}

Functions with no

type

void name ( parameterl,
parameter2, ...)

{

statements ;

}

#include <stdio.h>

void multiplication(int a,int b)
{

int c;

c=a*b;

printf ("%d*%d=%d",a,b,c);
}
void main (void)

{

multiplication(2,8);

}

Functions with type

and argument

type name ( parameterl,
parameter2, ...)

{

statements ;

}

#include <stdio.h>

int multiplication(int a,int b)

int c;
c=a*b;
return c;
void main (void)
int r;
r = multiplication (2, 8) ;

printf (“%d”,r);

}

parameter — XPN9Y 1IN TIV ;
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(D2y2a8n) Pointers

Description MNIND Operator
Reference operator (H¥ 1N2I1N2) NAININ NVINN &
Dereference operator YAXINN TIVN) YIANNN NVINN *
OOy
ONT
int a;

int *p a;

p_a = &a;
*p_a = 10;
(©2321) Data Structures
Description Syntax Example
320 NITHN | struct structure_name struct point

{

member_typel c_namel;

member_type2 member_name2;

1

{
int x;
int y;

}i

202 SINNN

structure_name object_name;

point MyPoint;

039y NaxN
[Ahmbakl

object_name . member_name = value;

MyPoint .x=5;
MyPoint.y=10;

member — 2N

11 7mya Junn
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(D*8ap oy VY9/VYP) file input/output

Description

Syntax

Example

Opening a file

FILE * fopen( const char
* File_Name , const char *
Mode);

FILE *f;
f=fopen (“*MyFile.txt”,”w") ;

Closing a stream

int fclose(FILE * file);

fclose (f) ;

Reading from a
stream

using fgetc

int fgetc(FILE *fp);

char c;

c=fgetc (f) ;

Writing to a stream

using fputc

int fputc(int c, FILE *fp);

fputc (‘A’,£);

Reading from a
stream

using fscanf

fscanf(FILE *fp , format
[argl,arg2,...]);

int num;

fscanf (£, ”7%d”, &num) ;

Writing to a stream

using fprintf

fprintf(FILE *fp , format
[argl,arg2,...]);

int a=10;

fprintf (£,”7a=%d",a) ;

hardware address — NN n2Ind ;

value - 77y

Mode* Description

r open for reading

\ open for writing, creates file if it doesn’t exist

a open for appending, creates file if it doesn’t exist

* The character string "Mode" specifies the type of access requested for the file.
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