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Introduction

The W78E052DDG 8-bit microcontroller is an 8051 based CMOS microcontroller unit
that has limited peripheral support having a vast range of GPIOs and a single full-
duplex UART. This controller has a 3pcs 16bits Timer/Counter. A full-duplex single
UART is very good to make communication with PC-based applications. Here is the
diagram that is offered by the nuvoton W78E052DDG.

8051 Processor

Keypad

-
-
RS232

W?78E052DDG is a successive low-cost, high pin count microcontroller mainly
designed for I/O based operations where peripheral support is less important but I/0
counts are required.

Pin Diagram

T2p10 Ot “/ «b vop
T2EX, P11 ]2 38[J P0.0, ADO
P12 Oz 2] pPo.1, AD1
P13 4 37[0 P0.2, AD2
P14 []s 8[J P0.3, AD3
P15 Os 5[] P0.4, AD4
P16 O7 %[ po.5, AD5
P17 s o #[ P06, AD6
RST ¢ E 2] P07, AD7
RXD,P3.0 []1 g U] EA
TXD,P3.1 L1 5 2000 AE
INTO, P32 12 22 PSEN
INTT,P3.3 12 22 P27, A15
TO,P3.4 14 27[0 P26, Al14
T1,P35 15 261 P25, A13
WR,P36 [ 2501 p24, A12
RD,P3.7 017 247 P23, A1
XTAL2 18 220 P22, A10
xTaL1 O1e 27 P21, A9
vss [J20 211 p2.0, AS
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Features and Specifications

Core: 8051-based CMOS
8052 compatible instruction sets
Data Bus width: 8bit

Maximum Clock Frequency: 40 MHz (12T mode, 12 clocks per machine cycle
operation), 20 MHz (6T Mode, 6 clocks per machine cycle operation)

Program Memory size: 8kB

Data RAM size: 256B

MCS-51 compatible pin and instruction set.
Operating supply: 2.4Vto 5.5V

Minimum operating Temperature: - 40C
Maximum Operating Temperature : + 85C
Program Memory Type: Flash

Interface Type: UART

Number of 8-bit I/O ports: 4

Number of Times/counters: 3

Timer / Counter Resolution - 16 bits
Product Type: 8-bit 8051 based Microcontrollers MCU
EMI Reduction mode

Full-duplex serial port - 1

Application
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I/O operations

Multi-segment display driver

Low power Embedded devices.

Small data retention-related purposes.
Keypad interfacing
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Install Keil software

STEP 1: Go to https://www.keil.com/download/pr

oduct/ —>Download —> Product

Downloads —>Hit on C51 Setup. Enter your contact information with valid address,
phone number and email. Fill in all fields of form. Download is free for evaluation

version.

ARMKEIL

L Swewwad P Beieas

Download Products

a MO -ARM

STEP 2: Then click on C51V954A.EXE and Downloa

MDA w4260l chopdtibdt s RS OMACT
To Install the C51 Softvare

o Right¢hek on CHVEBAAEXE anvd &ave £ your tomputer

1a(m

| .
ciM

'yl -

B e

d it on your computer.

STEP 3: Next step is to run setup file C51V954A.EX
hit on Next and Proceed Installation.

Welcome to Knd gVieon

Patmace S7A14

Toee SETUP peoguam ntade
Kuedl C53 Version 954

Thes SETUR 2acgrom aap bt uted 1 updabe 5 previut Seoduc! mctaliion
Howe shindd ek o & Dachup Copy telore Droceedng.

¥ 4 inconvmanded Wt o ewt o Wardos orograns Debose Contreang s

Follow the nucduns % cogiets tha product sutallyion

E and then we’ll get pop-up box,

ol YU

Proceed Installation Keil 8051
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https://www.keil.com/download/product/

4|

STEP 4: Read license agreement, check | agree to all the terms...., and click Next.

License Agroemond

Padve wad trm bodoaw; koorsm agoonart cart

ppeerent chch. e chach o bekoe

Tio cumiirnie with SETUP soumist socepd the deves of the Lissrae Apeerers 1o sooapt W

ARM

EGAL ACREEMENT
e AND

I ¥ | agoe o 3 Fe deret of B plecetiog Loemee Agiserens ]

£ acx Canced

Accept Terms and Conditions

STEP 5: Select Destination folder where you want to install Keil or default destination

is already there. And hit on Next.

T

Foldes Selection

(e
Devtrahon ¥ o

Ul &

Sabect the okt wewes ST 1L sl ratel fles

SE LR il i o i e Mk ol

To wetel 1o this hodder. prews N, Ta netal %0 & dilerend fokder. oreas Thowse' and seloct arcthes

Uipdwn staliony Cisate Sachip taol dokdes

V' Backop-od fler v TR _VBachip 002

ARM

— —

Choose Installation Directory

STEP 6: Fill up required fields with all relevant information and click on Next.

[Setvp 6ot 51 Vermon 3

Customer Ledarmation

Flotse ortm s sbossd

Vet Noew Fonch
Lt Noeree [ams
Covpary Neve I
£t

Flonie erder your same, the naree of the Congany f0r wham pou wok ang yous £ el adden

ARM
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Proceed with Registered Credentials

STEP 7: Wait for installation complete

s and hit on Next.

Smtup Slaban

irvitall Flee
trtndeg ATERLP2A3M

W Sen ix penuTng the sedueiad ope st

ARM

Wait until Installation finishes

STEP 8: Tick on show release notes, deselect remaining (as per your choice) and click

on Finish.

Kool pVesiom Sefup completed

50 Verson 3540

7 Shome Fiabakoe ot

W Petan Dt Vioon Sarbgasion

P00 Seho har pavianed ol taquected dpwalora successh iy

7 A3 meanngte Davechs 4o th decenty uned peamct kit

ARM

Click Finish And Installation Done

Now we’re done, install Keil to Program 8051 Microcontroller under windows. We

hope you will find this tutorial educational. If you have any question then please feel
free to leave a comment. Thanks and see you in next tutorial where we’ll create fresh

new Keil uVision project for 8051 Microcontroller.
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programmer ISP-ICP

STEP 1:

TR AP Ul ulear X +

* X 0 & goodecom

Google mevohon ispcp Uy sofware

STEP 2:

Page |1 | of1
Dawnload
k NuTool 1SP-ICP Programme
A Nuvoton 8051 ISP-ICP Programmer
LN ng ra
i NuA LUl
b Nu 18 n |
& Nu-Ui V3,08 7
'_ NuMicro ISP Programming Tool V4.07

R _Nu-Link
'-.bl ICP Programmi fools EN V

6

Nuvolon 8051 ISP

{CP Programmer
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STEP 3:

Downloads

New A - O . Sort Ve e Extract

STEP 4:

Program

eaMme

X Setup, 1SP-ICP Utility, v7.15

»

NOTE:

If any issue to download the programmer go through tool folder open nuvoton ic
programmer and install it as well as X-CTU.
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How to use Keil software

STEP 1: Before we proceed any further, first launch Keil uVision5 application from
computers program menu.

STEP 2: Now click on Project tab and select New uVision Project...

RE
s EHR Ve SYCS Window  Helo

Close Proect

Bpert »
Munrage »

Select Danvioe for Target "Simuionod

A Optom for Taepet Semylator M7

Oaan 1argess

Buid 1orQent L2

i) Heburd af targes fes

STEP 3: Give any name to project (Here we have given a name as project).
And Save project in new folder.

R b
& = . .

STEP 4: Now in select Device for Target ‘Target 1’... Search for appropriate derivative
from family of 8051 microcontroller (for example: P89V51RD2, AT89C51, AT89S51
etc). Here in this case we have chosen Nuvoton W78E052D. As we'll be
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experimenting in future with W78E052D

Then select your device and hit on OK.

&
A e ey s
J40 2 \
e 3]
et I o
deves
vas

nuvotone IC —,

cCohoocuooooo

i Ddpa

STEP 5: When ask for Copy ‘STARTUP.A51’ to Project Folder and Add File to Project?

Click NO

yhison

e

s o e

o STLDTID
0 Copy STARTURA

31 to Project Folder and Add File to Project 7

STEP 6: Now to create source file go to File tab and click on New...

K& C e RAUND=:

[Fhe | tamn  View  Prower  Fash  Debug  Feiwhersts  Toos  SVES  Windoy
I en Ciris M I] v
T —
= O A ¢
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STEP 7: Here save this file with .c (e.g. LED.c) extension in project folder. which we
have created earlier.

K e e i AR RS S T - T —
I T Y — o "U'T . . ~
s 8 »r
Gldsmetovesy | TS| &
T
4

Save the actve docume

STEP 8: At this point, we’re ready to write code/program. Now click on File
Extension, Books and Environment... tab

[ R VT e ST YT
T

L

STEP 9: Then click on Add Files...
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Now select file which we have saved with .c extension. Then click on Add button. And
then hit on Close.

T T R DD
. - -1 4

Here you can see your file gets added in Files: window. Now click OK

STEP 10: Now click on Options for Target... tab

1 ST OO S W U,
G B Ve P ey Deimd e Teem SVER Wewew e
S & » ’ s L T A
ol
ey —
s o el

J ikt

In Target window type clock frequency which we’re using for 8051 microcontroller.
Throughout this tutorial series we are going to use 11.0592MHz crystal clock.
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STEP 11: Now click on “Build” tab for building project file. Then click on Rebuild

At this point, if there isn’t be any error then we’ll get HEX file into “Objects
folder” with .HEX extension. This is how we’ll Create Keil project for 8051
Microcontroller using uVision5.
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How to use Nuvoton ISP-ICP programmer

STEP 1: Select IC and Port

NUvVoOTON

Programmer Type PartNo
e cice T I [eosivram Load File

= ISP oy COM Port [w7sEcs20
— Load = Save
[coms ] Pm | \ Proj | Proj

flems to be Updated

LCEomes seeg |

[[APROM Burer

File Name

Coge Sze. |

Checksum

Reaocy

STEP 2: Load File
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STEP 3: Select APROM

ML VO T O M E—

ParntNo

Programmer Type

cisP —cicp I
< ISP by COM Port
[coms <] 1

_Nemsto be Updated

L

W7BE0520

Loada File Update Chip

Save

Proj

Loaa
Proj

Exit

|
|
[
|

vo
File Name
Code Size

or
[Zzi03 Brtes

Checksum: [Dx19E0

o~
W

Nuvoton ISP-ICP Utility, v7.15

MNUvOoOTOMm

Programmer Type
£ i I

cP
ISP by COM Port
[coma =] r_ em. |

OISR g

-

tems to be Updaated

~ APROM

=

- —

I'APVR(i);J Bufler

[w7sE0520

Updaate Chip I

|
|
|

Load File |
Save

[ 7

Load
Proj

Exit

]
|
]

oGt O3 OF =B 00 00 00 00 0O 6O
. ocoic oo ©0 B0 ©C 00 DO 00 OO
L cose o9 ©0 00 00 0O GO
. o030 oo o 60 0O Bo oo

TUC - On A

wos. co oo

os o0 08

0070 o0 o6

cees 00 00

ocoso oo oo

COAT ©Q oc

como o% o0

coco 90 00

ooDo o0 00 o9 oo

T3
vo

oG

0o
oo

©6 oe oo - -
©e oo oo

oe 00 00

oo oo oo

Ve VO oV

o 00 oo

00 00 0¢

oo oo 00

0o

oc

oo

oG

oe

oo ~

Flle Name

Code Size: [2102 Bytes
Checksum: [Ox19E0

Detect chip

[CAUsers\HPDesktopUed_blinkObjectsVed_p1_0 hex

(N Now, reset the chip, or power off and power on again,.)
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NOTE:

If RESET button is not pressed , you get FAIL report. NUVOTONE Utility must be
started in ADMIN mode.

It shows below snap

NUVvVOoOTON S
Programmer Type Part No [
~wp e I I 1 Fan | Load Fite Update Chip
@ ISP by COM Port [w7seosz0 -l

il A Loaa Save
I coMg | —em | Proy Proj
tems to be Updateda l

V APROI ‘
r _

" FAIL =

After press reset shows below snap
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Chip not ready ! e
OK
File Name. [ C\Userss P Desriopied_slinkObjectsVed_p1_0 hex
Code Size. [2103 Bytes
Checksum: [ ox19€0 start programmer
Roady in admin mode
(00000000 00000000 Sooocol
e e
| Bt
l MUVOTOM
Programmer Type Part Mo
I ~ieP ~icp I I [S05 Fam = Load File | Update Chip
@& 18P by COM Port | w7aEos20 = ' il
.| coma - PM | Pro) Proj I

Itoms to be Lindated .
IF APROL! l
r | |

T PASS |

AFROM B
|

\ focs Chip 1o succosastully updated | |5
| ¢ -
oK |
| File Name: [[CiUaere\HFDes Kopied_nlinkobiecte\ed_p1_0. hex
Sode Size: [2103 pytes
Checksum: [Gx16EG g press RESET button |
Reody on board while uploading

[Go000000 “w.TFT.'v'quG;I | [G00. 000 ]
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LED

It is most widely used semiconductor which emit either visible light or invisible
infrared light when forward biased. Remote controls generate invisible light. A Light
emitting diodes (LED) is an optical electrical energy into light energy when voltage is
applied.

[/
b I

These are the applications of LEDs:
e Digital computers and calculators.
e Traffic signals and Burglar alarms systems.
e Camera flashes and automotive heat lamps
e Picture phones and digital watches.

Blinking LED Schematic and Code

ui
ATASCSL

;

F4.0 Fa.0 A4

Pl PSR o
Fa.2 P4.2 RG22 o
FA1.3 PO.3 A0S

iy R B vELLOwW
P46 P4LE SA IS —

Fi.o .0 HEE
Fa.7 PO T ADT

Fa.0/Fa0 P20, 88 HELLOY™

F3.1,Tx0 P2asas
14 1 3,3 0TS F2.2/010
P53 TR P2.E 8
P, Td P24 a1
PIE LS
P36 W F2.E ALY
FA.T /RO PI.T Al

b

4

GHD |—=—=
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Code

#include<REG51.H>
//Fuction Prototypes

void delay(void);

// Program Starts Here

void main()

{
P2 = 0x00; // Leds are ON
delay();

P2 = Oxff; // Leds are OFF

delay();
}
void delay(void)
{

unsigned int a,b;
for(a=0;a<1000;a++)

{
for(b=0;b<120;b++)

17|
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Blinking LED blink (two at a time) Schematic and Code

u?
ATBICSY

RST
[/vee

ATALL
ATAL2

P1.0

P12
PLI
PL&
PLE
P16
PL7

F3.0/RXD
P31/1X0
P3.2/IRT0
P3.3/WIT
P3.4/T0
PSS/M
P3.6/WR
P3,1/R0

bekkEEEE [ERERFRE BE b

vec

ALE/PROG
L0

P0.0/AD0
PO.L/ADL
P0.2/A02
PD.3/AD3
PO.&/ADY
PD.5/AD5
PO.6/ADS
PD.7/AD7

PLO/AS

P2.4/49
P2.2/M0
P2.3/A14
P2.4/M2
P2.5/A3
P2.5/M4
P2.7/M5

GND

| 22

Code

#include<REG51.H>
//Fuction Prototypes
void delay(void);

sbit sw1=P2/0;

// Program Starts Here

18|

18

330R 4

PIN;7 :]R = 03 |
Y YELLOW

PINZ8

D4

LS4
|35
SW1
| 52
. g
=2 SW2
San? —l—o_'
-2 SW3
| @ SW_Push
[ 41 S - S
- SWh
33 5W_Pash
[ 38 Pk 4
LAl :
| 20 PIN21SW1 d
2% PINZIS3 &L
21 PIN24SW4 37 01 :
28 PIN25LEDL PINZS aYmow
2 PIN2GLED? l Al
30 PIN27LED3 |_PIN26 == g
5 PIN2BLEDH 33@ ! NYELLOW 1
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void main()

{
P2 = OxFF; // makes the Port 1 as input port
while(1)
{
if(swl ==0) //checked the button is pressed or not O=pressed, 1= not pressed
{
P2=(P2 & 0x0f) | 0x50;
delay();
}
P2=(P2 & 0x0f) | Oxaf;
}
}
void delay(void)
{
unsigned int a,b;
for(a=0;a<100;a++)
{
for(b=0;b<120;b++);
}
}
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Blinking LED with Switch Schematic and Code

u?

ATBICS1

RST
/vee

XTALL
XTAL2

P1.0
P
P12
PL3
PL.&

[
P1
P

- -
~N ™o

F3.0/RXD
P51/1X0D
P3.2/TRTG
P3.3/INTT
P3.4/T0
PS.5/T1
P3.6/WR
P3,7/R0

kkkEbEEE PRRRRPRE BE BE

vec

ALE/PROG
L4

P0.0/AD0
PO.L /ADY
PD.2/AD2
PD.3/AD]
PD.&/ADN
PD.5/AD5
PO.&E/ADS
PD.7/AD7

PLD/AS

P2.1/49
P2.2/M0
P2.3/A11
P2.4/M12
P2.5/513
P2.5/M4
P2.7/M15

GND

Code
#include<REG51.H>
//Fuction Prototypes

void delay(void);

// Program Starts Here

void main()

{

P2 = OxFF; // makes the Port 1 as input port

while(1)

{
20|

I
33 SwWi
W
= 2 117+ B
0O O
SW:Piish SW2
W_Pu
PIN22 TG ,
R SW3
| «2 SW_Push
e T e S
| «0 ™
wWh
-39 SW_Push
| 38 PIN —’—G_ -
24 PIN21SW1 -
25 PIN22SwW2 'o
26 PIN23SW3 i
PIN26SWA 37 i >
28 PIN25LED1 PIN25 __—— L YELLOW
29 PIN26LED? : SSR—er zy'h‘ao
| 30 PIN27LED3 _PIN26 __——. 2__
SL_ PINZBLEDA 530R—1 ,//'*QW‘DV-' 1
R
PIN27 :]’8 03 |
| 22 KX z W ’D".‘LLOw
pPIN2e 48, -1 D4
3/jor— 7N
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delay();

}

if((P2 & 0x0f) == 0x0e)

{
P2= (P2 & 0x0f)| Oxe0;

}
else if ((P2 & 0x0f) == 0x0d)

{

P2=(P2 & 0x0f)|0xdO;
delay();

}

else if ((P2 & 0x0f) == Ox0b)
{

P2=(P2 & 0x0f) | 0xbO0;
delay();

}

else if ((P2 & 0x0f) == 0x07)
{

P2=(P2 & 0xO0f) | 0x70;

delay();
}

P2=0xff;

void delay(void)

{

21

unsigned int a,b;
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for(a=0;a<10;a++)

{
for(b=0;b<120;b++);
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Blinking LED with Chaser and Code

ui
ATESLGL

10 | gy

]

21 ) uTalL

FA.0/RX0
F3.1,T0
19 | po,3 HTE
P33,/ THTT
PTG
F3.5,T1
18 | ps.6 W
FA TSRO

i idddd A

id,

i

wCC

ALE/ TG

FSEN

P00, A D
P31 ADEL
PO.2 802
PO.3/A0S
P ATy
PO.8 A0S
PO.0 REE
PO T/ ADT

P20 a8

[FERT
F2.2/010
P2.35014
F2.4 /013
F2.E/415
F2ESALY
PI.7 a1

=HD

| 45,
| ==
| 52
| 1o,
43
0 st
| 41 o
R R3T p1
- pinzs ——o 3= Pl velaw
B — b
N PlNzg A8 3T0R  BF YELLOW

I&,M

R15 szor D3 yELLOW
| 29 . ELHZJ‘: L1
| 25 WE‘J
330R
i

Code

#include<REG51.H>

//Fuction Prototypes

void delay(void);

// Program Starts Here

void main()

{
unsigned char a;

a=0xef;

while(1)

23|
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a=a<<]l;

if (a==0xf0)
a=0xef;
delay();
}
}
void delay(void)
{
unsigned int a,b;
for(a=0;a<1000;a++)
{
for(b=0;b<50;b++)
}
}
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LCD Display

The term LCD stands for liquid crystal display. It is one kind of electronic display
module used in an extensive range of applications like various circuits & devices like
mobile phones, calculators, computers, TV sets, etc. These displays are mainly
preferred for multi-segment light-emitting diodes and seven segments. The main
benefits of using this module are inexpensive; simply programmable, animations, and
there are no limitations for displaying custom characters, special and even
animations, etc.

VAR Ground

+5V

= Contrast control
T Register select
Read/Awvrite

IS Enable

OB Data Pin 0

I Data Pin 1
byl Data Pin 2
<l Data Pin 3

2 Data Pin 4

L Data Pin 5
LR Data Pin 6
DataPin 7
(R LED + 5V

(AL B LED- Ground

The features of this LCD mainly include the following.

e The operating voltage of this LCD is 4.7V-5.3V

e Itincludes two rows where each row can produce 16-characters.
e The utilization of current is 1ImA with no backlight

e Every character can be built with a 5x8 pixel box

e The alphanumeric LCDs alphabets & numbers

e Isdisplay can work on two modes like 4-bit & 8-bit
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https://www.elprocus.com/difference-alphanumeric-display-and-customized-lcd/
https://www.elprocus.com/light-emitting-diode-led-working-application/
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Code

#include<REG51.H>

//Fuction Prototypes

void delay(unsigned int);

void lcd_string(unsigned char *p);
void Icd_data(unsigned char );

void lcd_cmd(unsigned char );

sbit EN = P372;
sbit RS = P373;
sbit RW = P374;

shit light = P3/5;

26|
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t#tdefine Icddata P1;

// Program Starts Here

void main()

{

light=0; //ON the lcd light
lcd_cmd(0x38);
delay(1);
lcd_cmd(0x06);
delay(1);
lcd_cmd(OxOE);
delay(1);
lcd_cmd(0x01);
delay(1);
lcd_cmd(0x80);
delay(1);
lcd_string(" WELCOME
delay(25);
lcd_cmd(0xc0);
delay(1);
lcd_string("HAVE A NICE DAY ");

while(1);

void lcd_string(unsigned char *p)

27|

// LCD Clear

// display move cursor to right

// LCD On, & cursor on

// LCD start 1st line

// LCD start 2nd line
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while(*p '="\0")
{
lcd_data(*p);

pt+;

delay(10);
}

void lcd_data(unsigned char x)

{

delay(1);
EN=0;
}

void lcd_cmd(unsigned char z)
{

RW=0;

RS=0;

P1 =1z

delay(1);
EN=0;

}
void delay(unsigned int tt)

{
28|
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unsigned int a,b;
for(a=0;a<tt;a++)
{

for(b=0;b<1275;b++)
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Code

#include<REG51.H>

//Fuction Prototypes

void delay(unsigned int);

void lcd_string(unsigned char *p);
void lcd_data(unsigned char );

void lcd_cmd(unsigned char );

sbit EN = P372;
sbit RS = P3A3;
sbit RW = P374;

sbit light = P3/5;

30|
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#define lcddata P1;

// Program Starts Here

void main()

{
light=0;
lcd_cmd(0x38); //LCD 4 bit Mode
delay(1);
lcd_cmd(0x06); // display move cursor to right
delay(1);
lcd_cmd(0x0C); // LCD On, & cursor OFF
delay(1);
lcd_cmd(0x01); // LCD Clear
delay(1);
lcd_cmd(0x80); // LCD start 1st line
delay(1);
lcd_string(" HELLO ");
delay(100);
lcd_cmd(0xc0); // LCD start 2nd line
delay(1);

lcd_string(" AND WELCOME ");

delay(400);
while(1)
{
lcd_cmd(0x01); // LCD Clear

delay(1);
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lcd_string("LCD FUCTIONS ");

delay(400);

lcd_cmd(0x01); // LCD Clear
delay(1);

lcd_string("FIRST LINE ");

delay(1);

delay(400);

lcd_cmd(0x01); // LCD Clear
delay(1);

lcd_cmd(0xc0); // LCD start 2nd line
delay(1);

lcd_string("SECOND LINE ");

delay(400);

lcd_cmd(0x01); // LCD Clear
delay(1);

lcd_string("CURSOR ON ");

delay(1);

lcd_cmd(0xc0); // LCD start 2nd line
lcd_cmd(OxOE); // CURSOR ON
delay(500);

lcd_cmd(0x01); // LCD Clear
delay(1);

lcd_string("CURSOR OFF ");

delay(1);

lcd_cmd(0xc0); // LCD start 2nd line
lcd_cmd(0x0C); // CURSOR OFF
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delay(500);
lcd_cmd(0x01); // LCD Clear

delay(1);

lcd_string("CURSOR BLINK");

delay(1);

lcd_cmd(0xc0); // LCD start 2nd line
lcd_cmd(OxOF);  // CURSOR BLINK
delay(500);

lcd_cmd(0x01); // LCD Clear
delay(1);

lcd_string("CURSOR RIGHT");
delay(1);

lcd_cmd(0xc0); // LCD start 2nd line
lcd_cmd(0x14); // CURSOR RIGHT
delay(100);

lcd_cmd(0x14); // CURSOR RIGHT
delay(100);

lcd_cmd(0x14); // CURSOR RIGHT
delay(100);

lcd_cmd(0x14); // CURSOR RIGHT
delay(100);

lcd_cmd(0x14); // CURSOR RIGHT
delay(100);

delay(500);

lcd_cmd(0x01); // LCD Clear
delay(1);

lcd_string("CURSOR LEFT");
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delay(1);

lcd_cmd(0xc5); // LCD start 2nd line
lcd_cmd(0x10); // CURSOR LEFT
delay(100);

lcd_cmd(0x10);  // CURSOR LEFT
delay(100);

lcd_cmd(0x10); // CURSOR LEFT
delay(100);

lcd_cmd(0x10); // CURSOR LEFT
delay(100);

lcd_cmd(0x10); // CURSOR LEFT
delay(100);

delay(500);

lcd_cmd(0x01); // LCD Clear
lcd_cmd(0x0C); // CURSOR OFF
delay(1);

lcd_string("LCD OFF");

delay(200);

light=1;

lcd_cmd(0x0A); // LCD OFF
delay(500);

lcd_cmd(0x01); // LCD Clear
delay(1);

lcd_string("LCD ON");

delay(1);

light=0; lcd_cmd(0x0C); //
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LCD ONdelay(500);
Delay(500);

}

void lcd_string(unsigned char *p)
{

while(*p 1="\0")

{

lcd_data(*p);

p++;

7

}

void lcd_data(unsigned char x)

{

delay(1);
EN=0;
}

void lcd_cmd(unsigned char z)

{
RW=0;

RS=0;
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delay(1);

EN=0;
}

void delay(unsigned int tt)
{

unsigned int a,b;
for(a=0;a<tt;a++)

{

for(b=0;b<1000;b++)
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RS232 Serial Communication

UART (RS232)

UART (Universal Asynchronous Receiver Transmitter) are one of the basic
interfaces which provide a cost effective simple and reliable communication between
one controller to another controller or between a controller and PC.

Usually all the digital ICs work on TTL or CMOS voltage levels which cannot be used
to communicate over RS-232 protocol. So a voltage or level converter is needed
which can convert TTL to RS232 and RS232 to TTL voltage levels. The most
commonly used RS-232 level converter is MAX232.

This IC includes charge pump which can generate RS232 voltage levels (-10V and
+10V) from 5V power supply. It also includes two receiver and two transmitters and
is capable of full-duplex UART/USART communication.

RS-232 communication enables point-to-point data transfer. It is commonly used in
data acquisition applications, for the transfer of data between the microcontroller and
a PC. The voltage levels of a microcontroller and PC are not directly compatible with
those of RS-232, a level transition buffer such as MAX232 be used.
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X-CTU

To see above output open XCTU, you will get following window.

About

PC Settings | Range Test | Teminal | Modem Configuration
- Com Port Setup
el B Oy

LCommunications Port [CORT
Communications Port [COM2)

Baud 3600 -~

Flovs Control |NONE -
Data Bits E ~1
Parity ﬁ ANE .v_l

StopBis - =

| Test / Query l

Host Setup | User Com Ports | Network Interface |
2PI

I Enable &PI
~
AT command Setup
ASCH Hex
Command Character [CC) | * 2B
Guard Time Before (BT) 1000
Guard Time After (4T) f1000

tModem Flash Update
I Mo baud change

e |n XCTU first select Communication Port (COM5).

e Then click on Terminal,you will get following window.

|
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|

)
|
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W it a0 8 1 e —
Copwnd I3 000 T Doy bwrwonsdt
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L

Sul  RAOOM | FLOW NI

e Then click on Open Com Port.

e See the output as "This is Serial Test”.
e Then Close Com Port.

e Click on Clear Screen.
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Code

#include<REG51.H>

#include<stdio.h>
//Fuction Prototypes
void delay(unsigned int);

void serial_init(void);

// Program Starts Here
void main()

{

unsigned char a=0x0a;
serial_init();

39|

4 _‘_ ¢.:‘
) i:"jf «Ln
e St ;
gl | al,
il [*
B |
ST E— jar
o 3 —E g
o -La 'i h
ds | T |
1M : ) !
[1ED -
—_—

A

SSG EMBEDDED SOLUTIONS | Ph. No. 7123559635



while(1)

{
printf("This is Serial Test \n");
delay(100);
}
}

void serial_init()

{
SCON = 0x50; // Setup serial port control register Mode 1:
// 8-bit uart var baud rate REN: enable receiver
TMOD |=0x20; // Set M1 for 8-bit autoreload timer
TH1 = OxFD; // Set autoreload value for timer1 9600 baud
// with 11.0592 MHz xtal
TR1=1; // Start timer 1
TI=1; // Set Tl to indicate ready to xmit
}
void delay(unsigned int tt)
{
unsigned int a,b;
for(a=0;a<tt;a++)
{
for(b=0;b<1000;b++)
}
}
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Code
#include<REG51.H>
#include<stdio.h>
//Fuction Prototypes

void serial_init(void);

// Program Starts Here
void main()
{
unsigned char a,b,c,tmp;
serial_init();
while(1)

{

printf("*************************** \n");
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printf("FIND THE SUM OF TWO NUMBERS \n");

printf("*************************** \n")'.

printf("\n\n");

printf("Enter the First No :-");
while(!(a=_getkey()));
putchar(a);

printf("\n");

printf("Enter the Second No :- ");
while(!(b=_getkey()));
putchar(b);

printf("\n\n");

printf(" The Answeris  :-");
c=(a & 0x0f)+(b & 0x0f);

tmp = ¢/10;

tmp | = 0x30;
printf("%c",tmp);

tmp = c%10;

tmp |=0x30;
printf("%c",tmp);
printf("\n\n\n");

}

}
void serial_init()
{
SCON = 0x50; // Setup serial port control register Mode 1:
// 8-bit uart var baud rate REN: enable receiver

TMOD |=0x20; // Set M1 for 8-bit autoreload timer
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TH1 =0xFD; // Set autoreload value for timer1 9600 baud

// with 11.0592 MHz xtal
TR1=1; // Start timer 1

TI=1; // Set Tl to indicate ready to xmit

BE X-CTU [COMS] - X

PC Settings | Range Test Terminal ’ Moden Configuration |

Line Status Assert Close | Assemble

DTRW [RTSV [Break ™ | ComPort| Packet

...........................

Show
Hex

Clear
Screen

:Enter the First No :- 11
.Enter the Second No :- 33

: The Answer 1is - 04

:Enter the First No :- 88
.Enter the Second No :- 33

: The Answer 1is - 11
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Seven Segment

Seven segment displays are important display units in Electronics and widely used to
display numbers from 0 to 9. It can also display some character alphabets like
A,B,C,H,F,E etc. It’s the simplest unit to display numbers and characters. It just
consists 8 LEDs, each LED used to illuminate one segment of unit and the 8" LED used
to illuminate DOT in 7 segment display. We can refer each segment as a LINE, as we
can see there are 7 lines in the unit, which are used to display a number/character.
We can refer each line/segment "a,b,c,d,e,f,g" and for dot character we will use "h".
There are 10 pins, in which 8 pins are used to refer a,b,c,d,e,f,g and h/dp, the two
middle pins are common anode/cathode of all he LEDs. These common
anode/cathode are internally shorted so we need to connect only one COM pin.

g fcoma b

e dcom c¢ dot

There are two types of 7 segment displays: Common Anode and Common Cathode:
Common Anode: In this all the Negative terminals (cathode) of all the 8 LEDs are
connected together (see diagram below), named as COM. And all the positive

terminals are left alone.

Common Cathode: In this all the positive terminals (Anodes) of all the 8 LEDs are
connected together, named as COM. And all the negative thermals are left alone.
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/* A seven segment display is connected through a 7447 ic which is bcd to 7 segment driver
IC. The BCD inputs are connected to port3.4 to port3.7 of the 8051. the table for 1-9 is:

0000
0001
0010
0011
0100
0101
0110
0111

1000
1001

7 SEGMENT OUTPUT
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#tinclude<REG51.H>

//Fuction Prototypes

void delay(void);

// Program Starts Here

void main()
{
unsigned char a,b;
while(1)
{
for(a=0;a<30;a++)
{
b=a>>4;
b |=a<<4;
PO =b;
delay();
}
}
}
47|
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Code

/* A seven segment display is connected through a 7447 ic which is bcd to 7 segment driver
IC. The BCD inputs are connected to port3.4 to port3.7 of the 8051. the table for 1-9 is:

BCD | 7 SEGMENT OUTPUT
0000 | 0
0001 | 1
0010 | 2
0011 | 3
0100 | 4
0101 | 5
0110 | 6
0111 | 7
1000 | 8
1001 | 9
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When each button is pressed the displayshows the no of pressed button*/

#tinclude<REG51.H>

//Fuction Prototypes

void delay(void);

// Program Starts Here

void main()

P2=0xff;
P0O=0X00;
while(1)
{
if((P2 & OxOf) == 0x0e)
{
PO= 0x10;
delay();
}
else if ((P2 & 0x0f) == 0x0d)
{
P0=0x20;
delay();
}
else if ((P2 & 0x0f) == 0x0b)
{
P0O=0x30;

delay();

49|
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else if (P2 & 0xOf) == 0x07)

nen =

{
P0=0x40;
delay();
}
else
P0=0x00;
}
}
void delay(void)
{
unsigned int a,b;
for(a=0;a<10;a++)
{
for(b=0;b<120;b++)
}
}
o | BN HIN
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Code

/* A seven segment display is connected through a 7447 ic which is bcd to 7 segment driver
IC. The BCD inputs are connected to port3.4 to port3.7 of the 8051.

WHEN SW1 IS PRESSED THE COUNTER IN INCREMENTED
WHEN SW2 IS PRESED THE COUNTER IS DECREMENTED */
#include<REG51.H>

//Fuction Prototypes

void delay(void);

sbit sw1=P2/0;

sbit sw2=P2/1;

void delayms(unsigned int tt);

// Program Starts Here

void main()

{

unsigned char a,b;
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P2=0xff;

a=0;
while(1)
{
if(swl ==0)
{
delayms(20);

at+;
b=a>>4;

b |=a<<4;

}

else if (sw2 ==0)

{
delayms(20);
while(sw2==0);

if(a>0)

PO

1
(on

}

void delayms(unsigned int tt)

{

unsigned int a,b;

52|
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for(a=0;a<tt;a++)

{
for(b=0;b<1275;b++)

6 <o BN SO
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ADC

ADC is the Analog to Digital converter, which converts analog data into digital
format; usually it is used to convert analog voltage into digital format. Analog
signal has infinite no of values like a sine wave or our speech, ADC converts
them into particular levels or states, which can be measured in numbers as a
physical quantity.

When we select 8051 microcontroller family for making any project, in which
we need of an ADC conversion, then we use external ADC. Some external ADC
chips are 0803,0804,0808,0809 and there are many more.

ADCO0808 is a commonly used External 8 bit ADC and it has 28 pins. It can measure
up to eight ADC values from 0 to 5 volt since it has eight channels. when voltage
reference is +5V, its Step size will be 19.53mV. That is, for every increase of 19.53mV
on the input side there will be an increase of 1 bit at the output side.

ADCO0808 needs an external clock to operate. The ADC needs some specific control
signals for its operations like start conversion and bring data to output pins. When
the conversion is complete the EOC pins go low to indicate the end of a conversion
and that the data is ready to be picked up.

Features

e Easy interface to all microprocessors

e Operates ratio metrically or with 5 V DC or analog span adjusted
voltage reference

e No zero or full-scale adjust required

e 8-channel multiplexer with address logic

e 0V to 5V input range with single 5V power supply
o Outputs meet TTL voltage level specifications

o Standard hermetic or molded 28-pin DIP package
e 28-pin molded chip carrier package

54| SSG EMBEDDED SOLUTIONS | Ph. No. 7123559635



-
EeRc uog

o

&

cah
e [

RRkERFEE FEFPREEL Bl hi

;;ggsi%g EgEEEEEEL 33 ;!

o iERREREE RELERNEL

F FEFBBFEF

ENNIEAAE

TELLEIREE

A

Code
#include<reg51.h>
#define input P1 //Input port (read values of ADC)

#define output P2 // Output port (connected to LED's)

void delay(unsigned intmsec);
voidadc();

sbit wr = P3 A 6; // Write pin.
sbit rd = P3 A 7; // Read pin.

sbit intr = P3 A 4; // Interrupt pin.
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void main()

{

input = Oxff; // Declare port 1 as input port.

output = 0x00; // Declare port 0 as output port.

while (1)
{
adc();
}
}

void delay(unsigned int msec) // Delay function

{

inti, j;

for (i = 0; i < msec; i++)
{
for (j = 0; j < 1275; j++){

voidadc() // Reading values from ADC and display on the LED's

{
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delay(10);

wr=1;

while (intr == 1);

output = input;

delay(10);

intr=1,

o >,
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DAC

Digital-to-analog conversion is a process in which signals having a few (usually two)
defined levels or states are converted into signals having a theoretically infinite
number of states. Acommon example is the processing, of computer data into audio-
frequency (AF) tones that can be transmitted over a twisted pair by a modem of
computer data telephone line. The circuit that performs this function is a digital-to-
analog converter (DAC). Basically, digital-to-analog conversion is the opposite of
analog-to-digital conversion. In most cases, if an analog-to-digital converter (ADC) is
placed in a communications circuit after a DAC, the digital signal output is identical to
the digital signal input. Also, in most instances when a DAC is placed after an ADC, the
analog signal output is identical to the analog signal input.

DAC Schematic and Code
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Code

tinclude "Includes.h"

// Define Function Prototypes

void delay_sec(unsigned int);
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void_delay_us(unsigned int);

// Main function

void main()
{
// Initialize all ports with a value of zero
P1 = 0x00;
P3 = 0x00;
InitDAC(); // Initialize DACO808 data bus
while(1)
{
Generate_DAC_Voltage(1000); // Generate 1000mV = 1v at
output
delay_sec(2); // Two second delay
Generate_DAC_Voltage(2000); // Generate 2000mV = 2v at
output
delay_sec(2); // Two second delay
Generate_DAC_Voltage(3000); // Generate 3000mV = 3v at
output
delay_sec(2); // Two second delay
}
}
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// Function Purpose: Produce approximate delay in Secs.void

delay_sec(unsigned int d)

{

unsigned int i;

for(i=0;i<(d*20);i++)
__delay_us(50000);
}
// Function Purpose: Produce approximate delay in given uSecs.
void___ delay_us(unsigned int d)
{

unsigned int i, limit;
limit = d/15;

for(i=0;i<limit;i++);

“Includes.h”

‘#include "Includes.h"

void InitDAC(void)

{
DAC_Data_Bus = 0x00; // Make Outputs
}
void Generate_ DAC_Voltage(unsigned int mV) // Input should be in mV
{

unsigned long V = ((unsigned long)mV * 25)/VREF;// Scale the input value

V =V/98; //
Conversion factor
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DAC_Data_Bus = (unsigned char)V; // Assign proper value to
DAC inputs
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Stepper Motor

Stepper Motor is a brushless DC Motor. Control signals are applied to stepper motor
to rotate it in steps.

Its speed of rotation depends upon rate at which control signals are applied. There
are various stepper motors available with minimum required step angle.

Stepper motor is made up of mainly two parts, a stator and rotor. Stator is of coil
winding and rotor is mostly permanent magnet or ferromagnetic material.
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Code

#include<reg51.h>

sbit stepper1l=P1/0;
shit stepper2=P1.1;
sbit stepper3=P112;
shit stepperd=P1/3;

void delay(unsigned int count) {

unsigned int i, j;
for (i=0; i < count; i++)

for (j = 0; j < 500; j++);

void main()
{

delay(50);
while(1)
{

stepperl =1;
stepper2 =0;
stepper3 =0;
stepperd =0;
delay(5);
stepperl =0;
stepper2 =1;
stepper3 =0;
stepperd4 =0;

delay(5);
63|
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stepperl =0;
stepper2 =0;
stepper3 =1;
stepperd4 =0;

delay(5);

stepperl =0;

stepper2 =0;

stepper3 =0;
stepperd =1;

delay(5);
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Multiplex Keyboard

Matrix keypads are very common input devices in embedded systems. They have
simple architecture and are easy to interface. One good thing about them is that they
allow you to interface a large number of input keys to a microcontroller with minimum
usage of 1/0 resources.
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Multiplex Keyboard Schematic and Code
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Code

#include <at89c51xd2.h>

void show(unsigned char);

void delay(void);

sbit coll= P177;

sbit col2= P1”6;

sbit col3= P1/5;

sbit col4= P174;

sbit rowl= P170;

sbit row2= P1/1;

sbit row3= P1/2;

sbit row4= P173;

unsigned char code keytable[4][4]={0,1,2,3,
4,5,6,7,

8,9,0x10,0x11,

0x12,0x13,0x14,0x15

void main(void)
unsigned char col,rowno;

P1=0xf0; //make cols high and rows low

while(1)
{
do
{
P1=0xf0;
col=P1;
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col &=0xf0;

Iwhile(col != 0xf0);

do
{
do
{
col=P1;
col &=0xf0;

twhile(col == 0xf0);

delay();

col=P1;

col &=0xf0;
while(col == 0xf0);

P1 |= OxfO;

while(1)

{
rowl=0;row2=1;row3=1;row4=1;
col=P1;
col &=0xf0;
if(col != Oxf0)

{
rowno=0;
break;
}
rowl=1;row2=0;row3=1;row4=1;
col=P1;
col &=0xf0;
if(col 1= 0xf0)
{
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rowno=1;

break;
}
rowl=1;row2=1;row3=0;row4=1;
col=P1;
col &=0xf0;
if(col != Oxf0)
{
rowno=2;
break;
}
rowl=1;row2=1;row3=1;row4=0;
col=P1;
col &=0xf0;
if(col != 0xf0)
{
rowno=3;
break;
}
}
if(col == Oxe0)

show(keytable[rowno][0]);
else if(col == 0xd0)
show(keytable[rowno][1]);
else if(col == 0xb0)
show(keytable[rowno][2]);
else if(col == 0x70)

show(keytable[rowno][3]);
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}

void show(unsigned char key)

{

}

}

unsigned char b;
b= key >> 4;
b |=key << 4;

PO=b;

void delay(void)

{
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unsigned char a,b;
for(a=0;a<20;a++)

for(b=0;b<120;b++);
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Relay

Relays are the switches that aim at closing and opening the circuits electronically as
well as electromechanically. It controls the opening and closing of the circuit contacts
of an electronic circuit. When the relay contact is open (NO), the relay isn’t energized
with the open contact. However, if it is closed (NC), the relay isn’t energized given the
closed contact. However, when energy (electricity or charge) is supplied, the states are

prone to change.

Trigger Selector
o &I
o— Y
Input Interface QOutput Interface

Relays are normally used in the control panels, manufacturing, and building
automation to control the power along with switching the smaller current values in a
control circuit. However, the supply of amplifying effect can help control the large
amperes and voltages because if low voltage is applied to the relay coil, a large voltage
can be switched by the contacts.

Relay Schematic and Code

L

[

b
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Code

#include<REG51.H>

//Fuction Prototypes

void delay(void);

// Program Starts Here

void main(){
P1 =0x00; // Leds are ON
delay();
P1 = Oxff; // Leds are OFF
delay();

}

void delay(void)

{
unsigned int a,b;
for(a=0;a<1000;a++){

for(b=0;b<120;b++);

}
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RTC

The DS1307 serial real-time clock (RTC) is a low-power, full binary-coded
decimal (BCD) clock/calendar plus 56 bytes of NV SRAM. This chip works on
I2C protocol. The clock/calendar provides seconds, minutes, hours, day, date,
month, and year information. The end of the month date is automatically
adjusted for months with fewer than 31 days, including corrections for leap

year. The clock operates in either the 24-hour or 12-hour format with AM/PM
indicator.

The DS1307 has a built-in power-sense circuit that detects power failures and
automatically switches to the backup supply. Timekeeping operation continues

while the part operates from the backup supply. DS1307 chip can continuously
run till 10 year.
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RTC Schematic and Code
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Code

/*The ds1307 is a Real time clock it has a small 3v battery so the clock setting remains while

power off it works on 12C protocol*/
#include<reg52.h>
#include<stdio.h>

#include<intrins.h>

void InitSerial(void);

void DelayMs(unsigned int count);
void ReadRTC(unsigned char * buff);
void WriteRTC(unsigned char * buff);
char * Int2Day(unsigned char day);

char * Int2Month(unsigned char month);
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#tdefine ACK 1

#define NO_ACK 0

#tdefine SLAVE 0xDO
#define WRITE 0x00

#define READ 0x01

#define ERR_ACK 0x01

unsigned char RTC_ARR[7]; // Buffer for second,minute,
unsigned char p;

unsigned char i;

const unsigned char * DayStr[7] = {{"Sun"},

const unsigned char * MonthStr[12] ={{"Jan"},

{"Feb™},
{"Mar"},
{"Apr",
{"May'},
{"Jun"),
Iy,
"Aug",
{"Sep"},
{roct'y,

{"Nov"},
{"Dec"}};

..... ,year

{"Mon"},
{"Tue"},
{"Wed"},
{"Thu"},
{"Fri"},

{"Sat"}}
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sbit SDA = P376; // connect to SDA pin (Data)

sbit SCL = P3A7; // connect to SCL pin (Clock)

void main(void)

{

InitSerial(); // Initialize serial port
ReadRTC(&RTC_ARR[0]);
// RTC_ARR[0] = RTC_ARR[0] & 0x7F; // enable oscillator (bit 7=0)

//RTC_ARR[1] = 0x44; // minute = 59
//RTC_ARR[2] = 0x11; // hour = 05 ,24-hour mode(bit 6=0)
//RTC_ARR[3] = 0x02; // Day = 1 or sunday
//RTC_ARR[4] = 0x18; // Date = 30
//RTC_ARR[5] = 0x09; // month = August

//RTC_ARR[6] = 0x23; // year = 05 or 2005

//  WriteRTC(&RTC_ARR[0]);  //SetRTC

while(1)

{
ReadRTC(&RTC_ARRI[0]);

putchar(0x0C); // clear Hyper terminal

printf("Day : %s\r\n",Int2Day(RTC_ARR[3]));
printf("Time : %02bX:%02bX:%02bX\r\n",RTC_ARR[2],RTC_ARR[1],RTC_ARR[0]);
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printf("Data : %02bX-%s-
20%02bX",RTC_ARR[4],Int2Month(RTC_ARR[5]),RTC_ARR[6]);

DelayMs(1000); // delay about 1 second

void InitSerial(void)

// 8-bit uart var baud rate REN: enable receiver

// with 11.0592 MHz xtal

{
SCON = 0x50; // Setup serial port control register Mode 1:
TMOD |=0x20; // Set M1 for 8-bit autoreload timer
TH1 =0xFD; // Set autoreload value for timer1 9600 baud
TR1=1; // Start timer 1
Tl =1; // Set Tl to indicate ready to xmit

}

void DelayMs(unsigned int count)

{

unsigned int i;
while(count)
{
i=115;
while(i>0) i--;

count--;
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// Convert BCD 1 byte to HEX 1 byte

)
unsigned char BCD2HEX(unsigned int BCD)

temp=((BCD>>8)*100) | ((BCD>>4)*10) | (BCD&OxOf);

{
unsigned char temp;
return temp;

}

Mo

// start 12C

Mo

void Start(void)

{

SDA=1;

SCL=1;
_nop_();_nop_{();
SDA =0;
_nop_();_nop_();
SCL=0;
_nop_();_nop_();

}

I o

// stop 12C

I o

void Stop(void)
{
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SDA =0;

_nop_();_nop_();
SCL=1;

_nop_();_nop_();

SDA =1;
}
H oo
// Write 12C
H o
void Writel2C(unsigned char Data)
{

for (i=0;i<8;i++)

{

SDA = (Data & 0x80) ? 1:0;
SCL=1;SCL=0;
Data<<=1;

}

SCL=1;

_nop_();_nop_();

SCL=0;
}
R
// Read 12C
/o unsigned

char Readl2C(bit ACK_Bit)
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unsigned char Data=0;

SDA =1;
for (i=0;i<8;i++)
{
SCL =1;
Data<<=1;

Data = (Data | SDA);

SCL=0;
_nop_();
}
if (ACK_Bit == 1)

SDA =0; // Send ACK
else

SDA =1; // Send NO ACK
_nop_();_nop_();
SCL=1;
_nop_();_nop_();

SCL=0;

return Data;

79|

SSG EMBEDDED SOLUTIONS | Ph. No. 7123559635



// Read RTC (all real time)

I oo

void ReadRTC(unsigned char * buff)

{
Start();
Writel2C(0xDO0);
Writel2C(0x00);
Start();
Writel2C(0xD1);
*(buff+0)=ReadlI2C(ACK); // Second
*(buff+1)=Readl2C(ACK); // Minute
*(buff+2)=Readl2C(ACK); // hour
*(buff+3)=Readl2C(ACK); // Day
*(buff+4)=Readl2C(ACK); // date
*(buff+5)=Readl2C(ACK); // month
*(buff+6)=ReadI2C(NO_ACK); // year
Stop();

}

Moo

// Write RTC

I oo

void WriteRTC(unsigned char *buff)

{
Start();
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Writel2C(0xDO0);

Writel2C(0x00);

Writel2C(*(buff+0));
Writel2C(*(buff+1));
Writel2C(*(buff+2));
Writel2C(* (buff+3));
Writel2C(*(buff+4));
Writel2C(*(buff+5));
Writel2C(* (buff+6));

Stop();

char * Int2Day(unsigned char day)

{
return DayStr[day-1];

}

char * Int2Month(unsigned char month)

{
return MonthStr[BCD2HEX(month)-1];
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