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#include <mega32.h>
#include <delay.h>
#define xtal 8000000

int i;
void main (void)
{
DDRD = OxFF;
while (1)
{
for(i = 1; i <= 128; i = i*2)
{
PORTD = 1i;
delay ms(100) ;
}
for(i = 64; i > 1; i = 1i/2)
{
PORTD = 1i;
delay ms(100) ;
}



U1

|®

RESET

o>

XTAL1
XTAL2

N

PAO/ADCO
PA1/ADC1
PA2/ADC2
PA3/ADC3
PA4/ADC4
PAS/ADC5
PAB/ADC6
PA7/ADC7

PBO/TO/XCK
PB1/T1
PB2/AINO/INT2
PB3/AIN1/0CO
PB4/SS
PB5/MOSI
PB&/MISO
PB7/SCK

wlele el e e s
oNfolols|ebl  [BRIGISRIBIEIE

pooiscL |22
PC1/SDA 22
pearmek |22
PC3/TMS ===
PC4TD0 22
PCsDI 2L
PCETOSCT 22
pC7TOSC2 |22
PDORXD [—12
PD1/TXD
PD2/INTO S
PO3/INT1 [
PD4/0C1B
PDSIOC1IA 12
PDs/ICP1 (20

PD7/0C2

o2
N

AREF
AVCC

oo|
=]

ATMEGA32

D7
LED-RED

€

D6 D5 D4
D LED-RED 69 LED-RED 69 LED-RED@

D3
D LED-RED@

D2 D1 DO
a LED-RED 69 LED-RED 62 LED-RED

1

Jsl umLa)T Gyl lois V-V s

g imlojl Y-

J...>L: Ole) Goe Kgds ogels g cpdigy V=) Jgaz j0 oad ools lid oKL LLED \-) o jlae j0 a5 s gt (slael 5

335 by 5l b Jas (ol 45 iy 50T 4 1y i s 55 gl oa Ve 1, e alid 53 0
Mj.g ‘ML: wuwd)iédsdjbdlb&x”)wé )l é) )| OQLQMAAL")

LLED (ol Jigels g (o, 6530110 -) g

DO Dl D2 D3 D4 D5 D6 D7
\ alax) ON OFF OFF OFF OFF OFF OFF ON
Y alax] OFF ON OFF OFF OFF OFF ON OFF
Y alax) OFF OFF ON OFF OFF ON OFF OFF
¥ alaxd OFF OFF OFF ON ON OFF OFF OFF
O alax] OFF OFF OFF OFF OFF OFF OFF OFF
7 alax OFF OFF OFF ON ON OFF OFF OFF
Y alax) OFF OFF ON OFF OFF ON OFF OFF
A alax) OFF ON OFF OFF OFF OFF ON OFF
q alax] ON OFF OFF OFF OFF OFF OFF ON

- A

Joles olSST (il g B a5 Juaie) ilaie S sy 40 PoOrtC.0 4 Juae oS S1.Y-) IS0 loe 10 45 aws gt (glanli s )
sthis jho Consg 0 815045 JL )|PORT A 4 ais GLLED g5, x VO U oo 5l (3)leds &y90 VO U - slasel g 00
B oleds Joo a5 dpmngn glisSa 1) o] 5 dungi adil> Sl solaiwl b 1) aslp ol 0gis plowl Lae il (o 45 Joaie)

s

e 5l 5 o Vet 1y Jlste Gled 59 50 o B o) eizman 995 5 Sl



U1

-2 | RESET PCO/SCL

PC1/SDA
% XTAL1 PC2/TCK %
12 { xraL2 PCATMS [—22
o PC4TDO 22
201 PA0ADCO ]
2 1 PA1/ADC Pesosct 22
28] PA2IADC2 pc7/Tosc2 |22
SL{ Pa3/ADC3 i
2 pagancs PDORRXD [
35 1 pasiADCS PD1/TXD f—2
D4 b3 D2 D1 24 1 pasiADCE PD2/INTO |—&
LEDRI LEDRI LEDRI LED-RED B paviancy PDYINT =L
; PD4/0C1B %
——{ PBoToXcK PDS/OCIA [—2
e lcal Pos/iCP1 20
-2 | PB/AINO/INT2 PD7/0C2 2L

R4 R3 R2 R1 ] Famniocs
10 10 10 10 -5 1 ppasss
‘75— PBS/MOSI -
L PBoMISO AREF -2
£ 1 pe7ISCK Avce =52
ATMEGA32

SW1(NC) Q

SWi1

I
T@L

SW-SPDT




o S g 550 b 3T B3 1 g 7-Segment 31 o8l (K5 = ¥ Juilo 3T

Jsl Gialo3T1-¥

o g0 3 5 AU Hho |y led (T (35 S D50 50 9 S gy [ POTEC 1 Jao 4l Condg 4 sasis sl by
Jaie Port A & YFTY ,uSGo IC S Lawgs a5 7-Segment G (59, 1) Jools o 020 plxl jao B 51 i lads 09
A0 yioled el oo
A oolaiwl S i w3l 7-Segmant G 5l oile 4 sl gy
D 3C B A slo 535, 4,15 5,50 BCD sue IC ] jo .l 7-Segment 4 BCD ,uSGo G VEFY ,uSeo IC @ as g
7o s aly ides 005 e B gl sle al ;o oL bl (g5 g cel (551 08 Car A ] 40 a5 058 (e Jlosl
Ngd oo Jaie 7T-Segment 4, 10+ Q glo Cwglin lawgs

el oo 00lo HLas V=Y S o Gialesl 5l Gidu opl (60w sl

©OM)
U2
A a b
=18 QB b
¢ ac p
¢ fo Qo P
—d sirs0 Qe p
= ral oF P2
—q.r ol SWINC)
447 —
U1 SWi
9 [oer 2 o]
-2 | RESET PCO/SCL
PCA/SDA |22 oD
% XTAL1 PC2/TCK % SW-SPDT
12 xTaL2 PCATMS [—22
pC4TDO 25
22 Paoranco PCsMDl 2L
PA1/ADCA PCTOSCT |22
28 ] pA2ADC2 PCTTOSC2 =22 —_
3L Pa3taDca » =
31 pagianca PDORXD f—4
% PASIADCS PD1/TXD —:g
£ pasancs Po2/INTO 2
21 paziancy PD3/INT1 |—L
, PD4/0C18 [
—L 1 promomck PDEOCTA |12
21 pai1T1 PDB/CPT |22
—2] PB2/AINU/INT2 po7/0C2 |21
— 1 PB3/AINYOCO
=2 PB4/SS
—= Pesmosi o
—{ peemiso AREF |22
£ pe7/ScK avee 22
ATMEGA32

Jsl u...sLo)T Syl lods N-Y s



03 GiulesT T-¥

> p L, Port B 51 G g 00 sl 4l 45 (609,5 00lo s POt A 51 G g a0 sl 4l a5 (609,5 00lo a5 sus g (5l 4l
5 L1 sae 33 a2l S POt C ) o aly 5145 0 0ol &1 14l oy o o b grar 50055 L POI C 5l s syl o
o sl aly & Ll (35,1 05 Ca 5 005 (i 55 (5359 995 99 4T Cel tus WS 030 o8 o ]y sue 90wl i 515 pex
Port o YFFY jusio IC G vy a5 7-Segment G (g9, » oy b paz Jos aonil g .Cowl Joaie Port C 4 Port B
S 03l Jiulad (sl 00y e D
Port g Port A a4 554, slacl b Port C.O0 coxsg g5le s sl 2! 5l alasd jo 50 3145 dnsgin gl 4665 @ |, aslp t d g
QIS w s e o0ls ioled (39,5 0] b sl S o5 B

el oo o0lo HLas Y-V S o ialey] 5l Gidu opl (6o (slos

SWING) o
AO(NC)
U1 SW1
-2 | ReseT PCoISCL (22
PC1/SDA ==
UECH PR PC2rTCK |22 SW-SPDT | COM) o
AO 12 1 xra2 PC3TMS % —
—0° w0 PC4TDO |22 -
o pesmol 2L
PA1/ADCA PCeTOSCt 22
SW-SPDT 38 _{ paiance pCTmosca (22 u2
Al 3L pAsiADCS
o) gg— PA4IADCA PDOIRXD 1; ? A QA 9:2—
34— PASIADCS PD1/TXD 5 > B QB Dﬂ—
2] pagiaDcs PD2AINTO c ac pt——
SW-SPDT 231 pA7iADCT PD3/INT1 |l L ao p—m
PD4/0C1B +g —gc BIRBO QE :)?5—
PBOTOXCK PD5I0C1A [—2 -5d rel e —
BO PBAT1 PDBACP1 |—2% =g oG pE——
(0] =1 PB2/AINO/INT2 PD7/0C2 i TaaT
—£ PB3IAINIIOCO
- | pBaiss
SW-SPDT —— PBS/MOSI a2
L PEBIMISO AREF -2
B1 ——] PB7ISCK AVCE =2
[9] ATMEGA22
SW-SPDT

P9 WLQ)T (_g)‘d..o 6[&..1’; :Y-Y JS\M;

Lol el oo oolitwl S yiie oil 7-Segment Jolao 4 BCD sae hows slp VEFY [0S0 51 Giolesl cpl )0 aden 45T s
Sy 2 1, 7-Segment Joleo slacl sl &ygo (ol 50 omles solitul ;a8 5l awlys byl jo a5 wims &, SV el (Sen
pBIL wems 18 JJSs Soe Dysy (555 2 Sl a5 (olasl Al Y- Joazr 9 V=Y oo o e 13 S Se Oy
355 lae (ilwesl sl el ;oo a8 olKile;l 4o colitul 390 olKiws a5 Ll 51wl oo 03,91 8445 s0ls iules BCD
Slagl j0 a5 ssgn slsSa l) olesl g0 o sladsl p plpls S e J iy S &y 4 Lowiiins |, 7-Segment oy,

S SeS s 0adle slagar 5l g 9985 eolanal Husos



S i 51 7-Segment (glp slael A=Y Joax

LRV
g f e d c b a
U031 v Lod D
0 1 0 0 0 0 0 0 a
1 1 1 1 1 0 0 1 f b
2 0 1 0 0 1 0 0 g
3 0 1 1 0 0 0 0 D
4 0 0 1 1 0 0 1
5 0 0 1 0 0 1 0 e c
6 0 0 0 0 0 1 0 d
7 1 1 1 1 0 0 0 prr—
8 0 0 0 0 0 0 0
9 0 0 1 0 0 0 0
S i w8 7-Segment sl y slael Y-V Jgo
ARV
g f e d c b a
0ui031 gin Lod D
0 0 | 1 ] 1 ] ] ] a
1 0 0 0 0 1 1 0 f b
2 1 0 1 1 0 1 1 g
3 1 0 0 1 1 1 1 )
4 1 1 0 0 1 1 0
5 1 1 0 1 1 0 1 e c
6 1 1 1 1 1 0 1 q
7 0 0 0 0 1 1 1 e —
8 1 1 1 1 1 1 1
9 1 1 0 1 1 1 1
e 3 V=Y

Sgisosly ioles (B, b oo 7-Segment 5o (g5, 09 A1 51 55 )5 vue 90 0o Jols ST pioren an



AVR b J S g S0 4 LCD Jlait = ¥ isloyT

doddio V-V
siules Gl 5 ol sles ‘QT o 058 o 00l LCD 3l jiin o J oiS's e Sledbl yioled (gl ] sl L (o
Glr s Tl anh Ojsoa s oo, Oledbl plosd aiig aw oz b 90 «So j0 canl (Saw LCD (54, @led
[y SleMbl jioles Jore waad SU 1y o] Glgi oo abazd 1o 30wl ods sm i o sl &5 oo loyd b g 9503 Lyl LCD

Dged hgel b gy 1y Led 1S b By > °)-;Yl€ g Sy e p b o a el Bk sl By wls s

Js! i le3T ¥-Y
Microcontroller sliy o] lawgs a5 pumogi ol el ATmega32 J Sy, See 5l oolitwl b audles oo Siolejl opl 5o

el oo o0lo HLas V=Y S 0 SielesT cpl (6hlow sleds 0gd ools Liules LCD G (g9, ,» Course

LCD1
LMO16L

A E51 L3 =Tjnjwo Nlmmo"r\lmv
LCDA(VDD) Q\
cooee U1

2 | RESET PCO/SCL %

. PC1/SDA [—22

1B A xran pcamek 24

L 12 1 xral2 PC3TMS %
- 40 PC4TDO 7

22 Paoianco PCS/TDI 5=

£ Patianct PCETOSCT [—2=

£ pazianc2 pc7mosc2 22

£ pasiancs 1

2 pasiancs PDORXD [—

£ pasiancs PDITXD |1

£ PAsIADCS PD2/INTO |2

21 pa7iapct PD3/INT1 [—L

] PD4IOCTE [
PBO/TO/XCK PD5/OCTIA —2

2 1 pB1T PDB/ICPT |—2%

3 PB2/AINO/INT2 pD7/I0C2 |41

——{ PBaraiNtiOCo

2 PBassS

2 PeSMOS| "

L Peemiso AREF (22
PB7/SCK avce =2
ATMEGASZ

Jsl L}MJLQ)T Gyl los V-V s



s ol o 08,91 dalal yo Siolesl cpl aslp LCD &l jgiws b oo (;L.w—l 9.&900b slp
#include <mega32.h>
#include <stdio.h>
#include <delay.h>

#asm

.equ __ lcd port=0x18;PORTB
#endasm

#include <lcd.h>

void main (void) {
PORTB = 0x00;
DDRB = 0x00;

lcd _init(16);

lcd clear();

lcd _gotoxy(0,0);

lcd putsf("microcontroller”) ;
lcd gotoxy(5,1);

lcd putsf ("course”);
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#include <mega32.h>
#include <stdio.h>
#include <delay.h>

unsigned char scan_key(void) ;
unsigned char code[4][4]={ {7,4,1,10},{8,5,2,0},{9,6,3,11},{12,13,14,15}
}i

unsigned char scan_key(void)
{
unsigned char i,data,num key, temp;
num_key=0xff;
temp=0x70;
for (i=0;i<4;i++) {
PORTC=temp;
delay ms(5) ;
data=PINC & O0xO0f;
if (data==0x07)
num_key=code[0] [i];
if (data==0x0B)
num_key=code[1] [i];
if (data==0x0D)
num_key=code[2] [i];
if (data==0x0E)
num_key=code[3] [i];
temp= ((temp>>=1) | 0x80) & OxFO ;

}

return num key;

}
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Bit 7 6 5 4 3 2 1 0
| OCRO [7:0] |
Read/Write ~ R/W R/IW R/W R/W R/W R/IW R/W R/W
Initial Value 0 0 0 0 0 0 0 0
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Bit 7 6 5 4 3 2 1 0
| TCNTO [7:0] |
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0

TCCRO yio yilS] yoo i (I yiS yiowm ; ¥-0-F
Sor s PWM (glos Slhos canmlin Bl plfin (25,5 o sl Gl Sl 6l (IS con St IS S, 0

\#



ol Bl gls s 5L ol gl a5 5,8 Sl | el el LJb ulS 53 s o TCCRO yiees 5l ol b
9 oo o3lital (CS02 LCSO1 LS00 ceslus

Bit 7 6 5 4 3 2 1 0
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Read/Write ~ R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0
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CS02 CS01 CS00 Description
0 0 0 No Clock Source (Timer/Counter Stopped)
0 0 1 CLKyo (No Prescaling)
0 1 0 CLKyo/8 (From Prescaler)
0 1 1 CLKy0/32 (From Prescaler)
1 0 0 CLKyo0/64 (From Prescaler)
1 0 1 CLKyo/128 (From Prescaler)
1 1 0 CLKy0/256 (From Prescaler)
1 1 1 CLKy0/1024 (From Prescaler)
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CS02 CS01 CS00 Description
0 0 0 No Clock Source (Timer/Counter Stopped)
0 0 CLKyo (No Prescaling)
0 1 0 CLKyo/8 (From Prescaler)
0 1 1 CLKy0/64 (From Prescaler)
1 0 0 CLKy0/256 (From Prescaler)
1 0 1 CLKy0/1024 (From Prescaler)
1 1 0 External clock source on TO pin. Clock on falling edge.
1 1 1 External clock source on TO pin. Clock on rising edge.
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Mode WGMO01 | WGMO00 Timer/Counter TOP Update of FTaOg\gz ¢
(CTCO0) | (PWMO) | Mode of Operation OCRO at on
0 0 0 Normal OxFF Immediate MAX
1 0 1 PWM, Phase Correct 0xFF TOP BOTTOM
2 1 0 CTC OCRO Immediate TOP
3 1 1 Fast PWM 0xFF TOP TOP

(FOCO) >9,5 amlio Cow =
5o il 00 )5 bl ) (awlio g gole o Slee) PWM 2 > S5 WGEM sl e a5 058 (o0 Jd Sy om0l

@ arg L1 OC0 by 5 a0s o0 &) oo JSO adsi axly (59, (6)98 amlie Bl SO o (nf o il SO g ple
283 oo ywss COMOO 5 COMOT (sla ooy i

G5l oS 58 Can opl 09 (ood adgi j (sl addy 5wl walgs Jlad (OCF0) (>g,5 duslio w5 FOCO 5,5 5 olej o
205 (o S Ol Sloglas @y azgi L1, OC0 aly copndg baid 5 0 S (ol ooz 5 o, @22 2

TIFR jo0 2G5 poul 4889 0 .y ;) F-0-F
ABbools ) e T el o aslie ;o Bl b e SO aseid Gl s opl

Bit 7 6 5 4 3 2 1 0
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Initial Value 0 0 0 0 0 0 0 0

(TOVO0) oo il josG 33 5y o2 32 ot =
S ol e sl cw el 00,5 SU gl Saigan s yro Ol el 40 5 SO a5 05d (0 (S5) 8 Sy TOVO oy
o Jud Gy TOVO 5 meas PWM Clls 15 058 o0 Sb 1580 coews fawgs TOVO caidy o slyal ley jo andl b

Dgd pge 00 10 b )leds Cqa a5 05
(OCF0) o 6’3)’ A Lo o ) S =
4 OCRO ) 9,0 00ls 5 (TCNTO) jao 5T 5ol ol duslin gllay G aS 05d (0 (S5) a8 Sley OCRO e

(TIMSK) yiuo yiilS] pogli 4y isdvgy yiwas , O—O—F

Bit 7 6 5 4 3 2 | 0

| ociE2 | TOIE2 | TICIEl | OCIEIA | OCIEIB | TOIEI | OCIE0 | TOIE0 |
Read/Write ~ R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0
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COMO1 COMO00 Description
0 0 Normal port operation, OC0 disconnected.
0 1 Toggle OCO on compare match
1 0 Clear OCO on compare match
1 1 Set OCO on compare match
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COMO1 COMO00 Description
0 0 Normal port operation, OCO disconnected.
0 1 Reserved
1 0 Clear OC0 on compare match, set CO0 at TOP
1 1 Set OCO on compare match, clear CO0 at TOP
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COMO1 COMO00 Description
0 0 Normal port operation, OCO disconnected.
0 1 Reserved
1 0 Clear OCO on compare match when up-counting. Set OCO on compare
match when downcounting.
1 1 Set OCO on compare match when up-counting. Clear OC0O on compare
match when downcounting.
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#include <mega64.h>
void main (void) {
DDRB=0x10;
TCNTO0=0x00;
OCRO=0x7C;
TCCRO0=0x1C;

while (1);

}
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#include <mega64.h>
void main () {

DDRB=0x10;

TCNTO0=0x00;

OCR0=25;

TCCRO=0x6A;

while (1) ;
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Bit 7 6 5 4 3 2 1 0

| ™11 | INTO | INT2 | - | - | - | IvSEL | I1vCE |
Read/Write R/W R/W R/W R R R R/W R/W
Initial Value 0 0 0 0 0 0 0 0
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Bit 7 6 5 4 3 2 1 0
L | r | Hu | s | v | N | z | c ]
Read/Write R/'W R/W R/W R/'W R/'W R/W R/W R/'W
Initial Value 0 0 0 0 0 0 0 0
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| s | sm2 | smi | smo | i1scii | 1scio | 1scor | 1scoo |
Read/Write R/'W R/W R/W R/'W R/'W R/W R/W R/'W
Initial Value 0 0 0 0 0 0 0 0
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ISCO01 ISC00 Description
0 0 The low level of INTO generates an interrupt request.
0 1 Any logical change on INT0 generates an interrupt request.
1 0 The falling edge of INT( generates an interrupt request.
1 1 The rising edge of INTO generates an interrupt request.
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| 1sc3t | 1scao | 1sc21 | 1sc2r | iscii | 1scio | 1scor | 1scoo |
Read/Write ~ R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0

| 1sc7t | 1sc70 | 1scel | 1sceo | 1scst | 1scso | 1sc4l | 1sc4ao |
Read/Write ~ R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0
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Bit 7 6 5 4 3 2 1 0
| it | 1sc2 | - | JTRF | WDRF | BORF | EXTRF | PORF |
Read/Write R/W R/W R R/W R/W R/W R/W R/W
Initial Value 0 0 0 See Bit Description
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[ N1 | INTO | INT2 | - | - | - | IvSEL | IVvCE |
Read/Write R/W R/W R/W R R R R/W R/W
Initial Value 0 0 0 0 0 0 0 0
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Read/Write ~ R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0



(GIFR) (cogos aidg o2 ) iy B-F-V

Sy oo JUd s pl o QT & by e p p addy 989 o) 50

Bit 7 6 5 4 3 2 | 0

| INTF1 | INTFO | INTE2 | - | - ] - - -]
Read/Write R/W R/W R/W R R R R R
Initial Value 0 0 0 0 0 0 0 0
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| INTF7 | INTF6 | INTFS | INTF4 | INTF3 | INTF2 | INTF1 | INTFo |
Read/Write ~ R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0
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Vector No. I:gg::snsl Source Interrupt Description
External Pin, Power-on Reset, Brown-out
! $000 RESET Reset, Watchdog Reset, and JTAG AVR Reset
2 $002 INTO External Interrupt Request 0
3 $004 INT1 External Interrupt Request 1
4 $006 INT2 External Interrupt Request 2
5 $008 TIMER2 COMP Timer/Counter2 Compare Match
6 $00A TIMER2 OVF Timer/Counter2 Overflow
7 $00C TIMERI CAPT Timer/Counter] Capture Event
8 $00E TIMER1 COMPA | Timer/Counter]l Compare Match A
9 $010 TIMER1 COMPB | Timer/Counterl Compare Match B
10 $012 TIMER1 OVF Timer/Counter]l Overflow
11 $014 TIMERO COMP Timer/Counter) Compare Match
12 $016 TIMERO OVF Timer/Counter() Overflow
13 $018 SPI, STC Serial Transfer Complete
14 $01A USART, RXC USART, Rx Complete
15 $01C USART, UDRE USART Data Register Empty
16 $01E USART, TXC USART, Tx Complete
17 $020 ADC ADC Conversion Complete
18 $022 EE RDY EEPROM Ready
19 $024 ANA COMP Analog Comparator
20 $026 TWI Two-wire Serial Interface
21 $028 SPM RDY Store Program Memory Ready
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#include <mega32.h>
#include <delay.h>
#define LED PORTB.O

void main () {

DDRB=0XFF ; 55> ©ysod PORT B
PORTB=0x00 ;

GICR=0x40; o o5 daBy y0ges Jlad
MCUCR=0x03; 0dig, Vb ad b aidy oo Jlad
GIFR=0x40;

#asm(“sei”) ; Syl po AdBg 0,5 Jlad
while (1) ; sy sl o

interrupt [2] void ext_int0 (void)
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#asm(“cli”) ; Sl adBg 10,8 Jlad a8
LED=1;

delay ms(1000);

LED=0;

delay ms (2000) ;

#asm(“sei”) ; Syl pow 4iBg 40,5 Jlad
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#include <mega32.h>
#include <delay.h>

#define xtal 8000000
#define LED1 PORTA.O
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#define LED2 PORTA.7

void main (void) {
DDRA=0XFF;
PORTA=0x00;
TIMSK=0x02;
LED1=1;
TCNT0=0x00;
OCRO=0xFF;
TCCRO=0x1C;
#asm(“sei”) ;
while (1);

interrupt [11] void

{
#asm(“cli”) ;
LED1=0;
LED2=1;

delay ms(100) ;

LED2=0;
LED1=1;

delay ms(100) ;

#asm(“sei”) ;

tim0_comp (void)
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#include <mega32.h>
#include <delay.h>
#define xtal 8000000

unsigned char k;
flash unsigned char arr[8] = {0x18, 0x3C, 0x66, 0x66, Ox7E, 0x66, 0x66,
0x00};

void main (void)

{

DDRA = OxFF;
DDRB = OxFF;
while (1) {

for (k=0;k<=7;k++) {
PORTA = arr[k];
PORTB = ~ (1<<k);
delay us(100);
PORTB = OxFF;
}
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Sldo

ouwl 0013

b 9590 aslyl

{0x18,0x3c,0x66,0x66,0x7e,0x7e,0x66,0x66}

{0x3c, 0x22,0x22, 0x3e,0x3e,0x22,0x22,0x3c}

{0x3c,0x42,0x40,0x40,0x40,0x40,0x42,0x3c}

{0x7¢c,0x62,0x62,0x62,0x62,0x62,0x62,0x7c}

{0x3¢c, 0x20,0x20, 0x3¢c, 0x20,0x20, 0x20, 0x3c}

{0x3e,0x20,0x20,0x3c,0x20,0x20,0x20,0x20}

{0x1lc, 0x22,0x20,0x20,0x2e,0x22,0x22,0x1c}

{0x66,0x66,0x66,0x7e,0x7e,0x66,0x66,0x66}

{0x3c,0x18,0x18,0x18,0x18,0x18,0x18,0x3c}

{0x1f,0x04,0x04,0x04,0x04,0x04,0x24,0x18}

{0x22,0x24,0x28,0x30,0x30,0x28,0x24,0x22}

{0x60, 0x60, 0x60, 0x60,0x60,0x60,0x7e,0x7e}

{0x42,0x66,0x5e,0xb5a,0x42,0x42,0x42,0x42}

{0x41,0x61,0x51,0x49,0x45,0x43,0x41,0x41}

{0x3c,0x42,0x42,0x42,0x42,0x42,0x42,0x3c}

{0x3c,0x66,0x66,0x7c,0x60,0x60,0x60,0x60}

{0x3c,0x42,0x42,0x42,0x4a,0x46,0x46,0x3d}

{0x3c, 0x62,0x62,0x7e,0x78,0x6c, 0x66,0x62}

{0x3c,0x42,0x20,0x10,0x08,0x04,0x42,0x3c}

{0x7e,0x7e,0x18,0x18,0x18,0x18,0x18,0x18}
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{0x66,0x66,0x66,0x66,0x66,0x66,0x7e,0x3c}
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{0x66,0x66,0x66,0x66,0x66,0x66,0x3c,0x18}

{0x82,0x92,0x92, Oxaa, Oxc6,0x82,0x82,0x00}

{0x81,0x42,0x24,0x18,0x18,0x24,0x42,0x81}

{0xc3,0x66,0x3c,0x18,0x18,0x18,0x18,0x18}

NIKX =<

{0Oxfe,Oxfe, 0x0c,0x18,0x30,0x60,0xfe,O0xfe}

{0x3c,0x42,0x46, 0x4a,0x52,0x62,0x42,0x3c}

{0x38,0x38,0x18,0x18,0x18,0x18,0x18,0x3c}

{0x38,0x7¢c,0x46,0x06,0x0c,0x18,0x30,0x7e}

{0x38,0x44,0x04,0x3c,0x3c,0x04,0x44,0x38}

{0x66,0x66,0x66,0x7e,0x3e,0x06,0x06,0x06}

{0x7e,0x60, 0x60, 0x3c,0x06,0x06,0x7c,0x38}

{0x38,0x44,0x40,0x78,0x44,0x44,0x38,0x00}

{0x7e,0x7e,0x06,0x06,0x06,0x06,0x06,0x06}

{0x3c,0x66,0x66,0x7e,0x7e,0x66,0x66,0x3c}
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{0x7c,0x46,0x46,0x3e,0x02,0x02,0x42,0x3c}

YA




Lo 4 SJUT Juwo b LET -3 Slalo 3T

doudio V-9
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(ADC) Jluzss 4 SIbT Jowe Y-9
a1y ST 5y gty Sl sl s 131 ADC (shls AVR (slo 5 5 Sen 5| 5 e ol Sty o 555 0las
ADC Jawe 51 Hall effect ypucs b Jlumms s ol il gl Jlie jsb 4 w5 oo oolinal ADC 51,5 o Jluams ools
bawgs 5y (ul g w8 (oo s (SIS 1) e S0 Ol e 5 (AL (peeblise Glaee jgin (ol oS o0 ool
4055 g0 el p3Y S8 5 a0y Gioled 4 LCD Sitled (5, 1 55900 Ol g 00 s Jluzms ools 4 JI31s ADC
65523 1o 23505 s LVDT b iz e Juuss) Sl ppmi b Jliazgs 53515 « LMB35 5 grinlos 5l Jltn ok

ol 5 30 & ATMEEA16 Jlozms & ST Joe sl Sig azily so Jlozms & ST Jaa 5,005 ]
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Ayl 1y gy aeby b ooy L (ADC3 § ADC2) L (ADC1 3 ADCO) 3l oS 5 & jg0 4 (dudljss pizan o (Ended
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A58 e,5ee ;5 Ve al) Izme AVCC 4dss 5 (ATmegal6 J78s,See 10 TV al) lie GND (e 11> ADC a1y
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ADC sl JUlS 5| S obail -4 Jgus

MUX 4.0 Single Ended Input }’l?;:ltive Differential iel;g:ttlve Differential Gain
00000 ADCO
00001 ADCI1
00010 ADC2
00011 ADC3
00100 ADC4 I
00101 ADCS
00110 ADC6
00111 ADC7
01000 ADCO ADCO 10x
01001 ADCI1 ADCO 10x
010100 ADCO ADCO 200x
010110 ADCI1 ADCO 200x
01100 ADC2 ADC2 10x
01101 ADC3 ADC2 10x
011100 ADC2 ADC2 200x
011110 ADC3 ADC2 200x
10000 ADCO ADCI1 1x
10001 ADCI1 ADCI1 1x
10010 N/A ADC2 ADCI1 1x
10011 ADC3 ADCI1 1x
10100 ADC4 ADCI1 1x
10101 ADCS5 ADCI1 1x
10110 ADC6 ADCI1 1x
10111 ADC7 ADCI1 1x
11000 ADCO ADC2 1x
11001 ADCI1 ADC2 1x
11010 ADC2 ADC2 1x
11011 ADC3 ADC2 1x
11100 ADC4 ADC2 1x
11101 ADCS5 ADC2 1x
11110 1.22 V (Vo)
11111 0V (GND) N/A

ADC Joww Oldos azxi ¥-4
Sldos s ol aiy o bl 5 e 3 985 oo T Usos sl onds Sy ADSC gy 5 0uis ADC a5 3,90
3,5 oo ) ADCH g ADCL i) 50 j0 aiil (oo (gm Vo B0 L aS mlis cpl 00,8 oo olnl (090 Jlad & j90 ;0 ADC
el 00l 00ld 50 1) ez 99 (nl pedaid o9 dalol )0 1050 oo pedai Cenl) Coons I haS @S <2 B sk 4
ADCW 1) s cosl (S5 jolaie ol (12 093 oilyd (cmagh aeliyy ;0 (i VP Sjg0 0 Wl (oo (imen o gl
L bows slp 4l 5l lesn |y 69959 55 qumisl 05,5 solitul 4l S5 xy Single Ended s 3l 45 5,50 40 awilyse
13y5) Cowdy Cop Vo CB0

VinX1024
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il ge VIOF V 315 g o il &g 0 45 el Jowe g e 55 Virgp

] o Gy o abaly 5l oS asis g soliiuwl (Lolas sla JULS 5l as S jso 50

VposXV XGainx1024
POSXVNEG

ADC = (¥-9)

VREF

B ! 00U uL?t..:‘ ot )L'J5 VREF5 IR uL?t..:‘ 0 v Galn ‘(é_é.;.o 59959 )L'J5 VNEG 9 Sl 5299 )u5 VPOS A/l) d.b.:‘) L
o ] 58S A0S azg S o yeais (OXTFF) 401Y 5 (0X200) -0)Y 5l 5 551 anlss 50 JaSo g6 4 o guls el oyl

WSy dalg> ol azel wil yao ST ke azel ail S ST a8 el Codle ouiS s ADCY

Sy ol ileais iale;] PDIP (sosaivn b ciloais sasein (V) 4 L= Jgax j0 a5 Lolis 64,9 slo JUIS @ )5 85 s
S o0 3o MLF g TQFP gouy aiy jo Olalad (gl Ladd

Jboz 4 SPUT Joww 6l ywnr; P-4
oais ol aub pgo s ADC jl soliiwl &yg0 58 pmles peais |y T 4 bgs o sl s ) Cnnlb oo ADC jl oolil

Jes 59JL'J LS (69959 Oloe 4 PAD Sgym 4l w0gi Gl ADCO JUIS a5 8y Jlio job a4y 09l oo s A Oy 5
S

(ADC Multiplexer Selection Register) ADMUX yuus,V-F-4

Bit 7 6 5 4 3 2 1 0

| REFS1 | REFSO | ADLAR | MUX4 | MUX3 | MUX2 | MUX1 | MUX0 |
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0

(Analog Channel and Gain Selection Bits) MUX4:0 slbycas —
0y U‘yLSA me w‘ Ja.wy Oyeadd »))5 A_)L?LU‘ |) ADC JL:[S 5999 L)‘}" ° V-4 JB\A? uwl.w‘ r9 wa L))‘ .E.w}.’
.é}o) u.».».t.) ‘) ‘sl'al.w o> 39 (59959 (Galn)

(ADC Left Adjust Result) ADLAR <o -
Gl y S 3l a5 0Bl yho 519 00,5 oo pubad o Cooms 5l o V¢ I 0 ADC ams o551 04 SO o (! S

(ADC Data Register) ADCL § ADCH s yuu> , Y-F-4
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Bit 15 14 13 12 11 10 9 8

ADLAR=0 - - - - - - ADC9 ADCS ADCH
h ADC7 ADC6 ADCS5 ADC4 ADC3 ADC2 ADCI1 ADCO ADCL

7 6 5 4 3 2 1 0

Read/Write R R R R R R R R

R R R R R R R R

Initial Value 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8
ADLAR=1 ADC9 ADCS ADC7 ADC6 ADCS5 ADC4 ADC3 ADC2 ADCH
B ADC1 | ADCO - - - - - - ADCL

7 6 5 4 3 2 1 0

Read/Write R R R R R R R R

R R R R R R R R

Initial Value 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

Sy 39 50 @S e God JolS Sl ey 095 o0 ateie ADLAR o b hos mls oulasd o926 (398 (g0 )5 5o

o ez 50 ol 45 o) b gy aals 50 JuSe &9 4 s (Lol slaJUS 1y 05 o 51,8 ADCL 3 ADCH
Py £83 5l 0 i 5l gl o5 Siloj 50 45 Cul 55 4 3Y (eizman 05 (ood Djgee puigiil Bigidi ol s
53 98 owly> ADCH s g ADCL il b (o Ve s 5o Lol el 315 ADCH ailss casls Jlai o0 Con A

g0 0ilg ADCW jiczr ) 5l oo Ve &j50 a3 Lo (O UL 138 05 )0 g (o0

(Reference Selection) REFS1:0 gslbbcws -

ADC(:.?]o )LJ5 govey) :¥Y-4 ij\?

REFS1 REFS0 Voltage Reference Selection
0 0 AREEF, Internal Vref turned off
0 1 AVCC with external capacitor at AREF pin
1 0 Reserved
1 1 Internal 2.56V Voltage Reference with external capacitor at AREF pin

5y Sl ooliial b @dly po 5Ly cal 09 (o0 9ddss J 7S 9,500 (S9)9 s 5lene Bandgap coend sl 3 a5 VIO V 5Ly
93,5 oo olm oy da Lawgy ) iSs Sw i
—q S5 3 ADC slaasl syl AVCC ayly Lawsss +0 V oz po 5l oslinul by 5 (518 YIOF V sz o 515 5 onliceul &5 4o
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+S5v +Sv

AVR AVR
10 uH 10 uH
AVCC AVCC
100 nF 100 nF

AGND AGND

-+
_—,— 100 nF

AREF f——0 705 &2 315 AREF

B a5y 5l esliiul (SisSa F-1 S 31w e 5y 5l oolil (SisKe ¥ IS

(ADC Control and Status Register A) ADCSRA yuu>, F-F-9

Bit 7 6 5 4 3 2 | 0

| ADEN | ADSC | ADATE | ADIF | ADIE | ADPS2 | ADPS1 | ADPSO |
Read/Write  R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0

(ADC Prescaler Select) ADPS2:0 sveos -
ADC LuilS 18 .0isS co pess ) baud e o Lo ol &8l 50 0,57 QL) ADC il 8 e ()95 c0 i () gy
Jiazmss a5 SIUT Joe ol )3 Cs pos ol g5 (812 B Gl 0ai 0556 Yo Jguz )3 355 oo (50l itams S |

R PR  y 2

ADPS2 ADPS1 ADPS0 Division Factor
0 0 0 2
0 0 1 2
0 1 0 4
0 1 1 8
1 0 0 16
1 0 1 32
1 1 0 64
1 1 1 128

(ADC Interrupt Enable) ADIE ¢y —
sl baw Sldas o JelS 51 G ADC aidy w8 G (SREG) cundy s, o I cop ol jor & e () &5 Slo;

20,5 oo

0



(ADC Interrupt Flag) ADIF cos —
39 o0 S ADCW iz 30 gl 5 bowd ads JolS ailis 4y con cpl 058 o0 JolS ADC Lo oldes o5 Sl
g oo |yl aaBy b b g, ADIF cop yais S L ADIE ¢y lawgs ADC aidy 0,5 Jlad &jg0 40 a5

(ADC Auto Trigger Enable) ADATE <o —
0aS S5 o8 JUKw Sade ad b e ol 0 005 o b Jlisus 4 SbT Joe 8043 o ,o0 RVRFCIIE IR S o
D9 oo 58l Lo 5,5 (o (yea SFIOR > 10 2813 ADTS2:0 slaces Lawgs a5

(ADC Start Conversion) ADSC cws —
g Sloioo (8L SO o Ll b g ogi G b haws o glal o e opl (Single Conversion) s e Lo <> jo

88,5 G Can opl Wb g0 ondgl sl s (Free Running) ofj1 sl>l cdl> jo Jg 08,5 o yho l58lccun Jawg

(ADC Enable) ADEN <o —

Dedca Jub e ADC o 08 oo b g 00,5 o JWd ADC s (ol 08,5 S5 L

(Special Function 10 Register) SFIOR piwus, 5-F-9

Bit 7 6 5 4 3 2 1 0

| ADTS2 | ADTS!I | ADTSO | - | ACME | pPuD | Psr2 | Psrio |
Read/Write R/W R/W R/W R R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0

(ADC Auto Trigger Source) ADTS2:0 slaces -
4 ADC Lo oS oo s 1) ADC S5 o0 o laces () polie 048 S ADCSRA >, 0 ADATE <oy 51
ools ylis yo ol 51 SOy o Slos g Can du ol cilisee Y 058 oo el 0SSO o0 UK e ad jo 5045 j5b

! 00U

ADC 605 Sy 25 goe Dbl -9 Jor

ADPS2 ADPS1 ADPSO0 Trigger Source
0 0 0 Free Running mode
0 0 1 Analog Comparator
0 1 0 External Interrupt Request 0
0 1 1 Timer/Counter0 Compare Match
1 0 0 Timer/Counter0 Overflow
1 0 1 Timer/Counter] Compare Match B
1 1 0 Timer/Counter 1 Overflow
1 1 1 Timer/Counter 1 Capture Event
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Jbazmd 4 SUT Jomo aliis’ Yol 30 5-4

w3 o 13 L il Gl 5 1A & ey 5l L5 5,50 ADC LIS gl -

oS oo gl | ST ouisS aylie ACSR jivm ) s ACD gy (3,5 5 LY

Ein Caomd ) 30 51 0iS Cl 1) ADC 008 S 265 i ouile oo SFIOR o> )0 ADTS2:0 glo e oudas L =Y
WS (oo S5 o 955 ln L ADC sl o )5 093 o5 Sl (fne (nl 995 485 L5 55 S 28 sl (oo

€9 5lL s (Single Ended) &,y <G g4 511, ADC  Jous (595,5 JUS ADMUX i) 0o MUX4: 0 ooy vy -F
ly Jeezes 4 Sl Joe oz p0 5y ADMUX jz; jo REFSL0 (sle oy fasgi (eizmas § oS g0 ol ey
Sy S ADIE Co 55,8 S b pmled (oo Jlad 1y iz & SglbT Jooe ADCSRA >, ;0 ADEN cop 08,5 S5 -0
Sl paigas e s b Jous ey ADCSRA > 50 ADPS2:0 slo cop awsgs g oS o0 Je8 |, ADC aids ADCSRA

g g0 00wl piaces SIS 51 5200 S 8 oy SO L &8ly j0 oS o0 Sl |

Polling (b3, 4 Jluzud 4 SPUT Juw ouiles 1-0-4

w.uLN oolazul ML‘)J BLIS) étl.t )‘ [ﬁ*"ﬁ-‘ < p....S; oolaul ADC 4.933 )‘ as @)5..0 B
unsigned int read adc(unsigned char adc_input) {

ADMUX = adc _input | ( ADC_VREF TYPE & Oxff); 69,9 ST LIS s
delay us (10); aib o 5l ADC 5095 55 55l slp b ol

ADCSRA | =0x40; Jizus a4 SbT Jas g9,0

while ((ADCSRA & 0x10)==0); oo o sl AT D as od JolS oz s

ADCSRA|= 0x10; i o ilaie S oidss absly o2 (085 o) 505 Sk

return ADCW; &b sy Glsie 4 ADC jier, S Ve iS5,

celoailez 1y paas JUIS 5l oais Jsaus ools laie X=ade_read(2) :puws oo aoliy jo 51 diged jgbas

ool zpb £-4
Jsl GilojT 1-5-4
Slgigo g Sl Jate ADCO (555,942 a5 @lslS V0 fiogeusly G st Jawg yus 59 a5 dnngtn (gl sl oelys o0
D gl g 4 a5 (LED) lygi 0320 )+ (55 0 akss Jiusd (loools Ly 5 08 (550l |, S i g 8 b + oy
ol 0o solitul ialejl 5l o (ol 40 ooliswl 4dBy g, 5l pioren 88 ioled diwd Juae ol Y+ Caoglie lawg B g
KHzZ § lwgie 1) (5,10 paiges Cus pus (piirod 5 05 oo o0laiwl Single Ended go jl sl (589,9 S& JUSKws a0l 4z b
oy 2 1y Jlezms b ools (hod (ad oS 5l am U oS o JUad 1, ADC ady 055 o0 )0 A MHZ Jlewy 5L YO
Ms 530 S o ya 50 )0 5 (i o0 o2 Wz b £553 sTp 1, ADC Toame aidy jI oSy 5 9 e Lialed WLED

el a3l (g @l U o S o0 Sl 0 YO
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#include <mega32.h> oo eoliiul J S Ko B yme
#include <io.h>

#include <Delay.h> Sloj b albuliS 3yme
interrupt [ADC_INT] void adc_isr(void) {
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}
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ADCSRA = 0x8D; CLK/32 ilS 3 oty Sletil 5 o] @5 gy ye a8y g ADC (0 S Jlad
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}
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Ql Q2 Q3 Q4 Qs Q6 Q7 Common
[16] [ [1@] [ [2] [11] [0] [ ULN2001A | General Purpose, DTL, TTL, PMOS, CMOS
il j j j j L j ULN2002A 14 — 25v, PMOS
D L Ji
ZE ZE ZE ZE ZE ZE ULN2003A 5v, TTL, CMOS
Lel 2l 3] e s e L7 1 [8] ULN2004A 6-15v, PMOS, CMOS
11 12 13 14 15 16 17 GND
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helejl s F-1e
ol 00 48,5 L 0 asli Lo B0 a0 b yloj g ol oo 4z 0 VA 8o glils iulesT ol 1o sads solaiwl (slaly jg3ge
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#include <mega32.h>
#asm

.equ __ lcd port=0x1B;
#endasm
#include <lcd.h>
#include <delay.h>
#include <stdio.h>
#define Up PIND.2
#define Down  PIND.1
#define Start PIND.O
float grade=0.0;
unsigned char state=0;

//Display

void display lcd} ()

char display buffer[33];

lcd_clear();

sprintf (display buffer, "Degree=%+3.1f\xdf", grade) ;
lcd _gotoxy(0,1);

lcd putsf ("Rotation=~");

if (state==1) lcd putsf("Right");

Of



if (state==2) lcd putsf("Left ");
lcd_gotoxy (0,0) ;
lcd puts(display buffer) ;
{
//

void stepper m() {
unsigned int i,pulse;
unsigned char x,y;
x=0b01110111;
if (grade<0.0) {
pulse=grade/-1.8;
state=2;
display lcd();
for (i=0;i<pulse;i++) {
PORTB=x;
Y=x;
x=x>>1;
y=y<<7;
x=(x1y) s
delay ms (50) ;
}
}
else({
pulse=grade/1.8;
state=1;
display lcd();
for (i=0;i<pulse;i++) {
PORTB=x;
Y=x;
x=x<<1;
y=y>>7;
x=(x1y) s
delay ms (50);

//up

void inc_degree () {
if (grade<360) {
grade+=1.8;
display lcd();
delay ms (200);
}

/ /Down

void dec_degree() {
if (grade>-360) {
grade-=1.8 ;

display lecd();

delay ms (200) ;

INAS



//

void main () {

DDRB=0XFF;

DDRD=0X00;

lcd _init(16);

display lcd();

while (1) {
if (Up==0) inc_degree() ;
if (Down==0) dec_degree()
if (Start==0) stepper m();

}i
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File Command Buffer About
PROGRAM |BurreR | crecxo | conric | Readme

Select Chip
1 ATmegasa
m: 1E : 93 : 07
Programming

=-  High

Lows

s

A kind reminder:

Lt

Program State Cptions + File
~ (@] prc | usB  [[imageData Load Flash
FuseBilock = Load Esgrom
[7 Reset Disabled (Enable BCA as ifo pin); [RSTOISEL=0] Open Praject
"1 Watch-dog Timer always on; [WOTON=0] 3 Eane Flash
¥ Serial program downloading (5°1) enabled; [SPIEN=3]
[ Preserve EEPROM memory through the Chip Erase cyde; [EESAVE=(] Save Eeprom
"1 Boot Flash section size=128 words Boot start address=50F80; [BOOTS2=11] Save project
[” Boot Flash section size =256 words Boot start address=$0700; [BOOTSZ=10] - =
OEman

I Boat Flash section size=512 woeds Boot start address=£0500; [BOOTS2=01]

7 Sioot Flash section size=1024 words Boot start address=£0C00; [BOOTS2=00] ; default val
[ Boot Reset vector Enabled (default address=£0000); [BOOTRST=0]

I CKOPT fuse (operztion dependent of CKSEL fuses); [CKOPT=0]

7 B sy o Aabartices lossal ot WEE —a 0 Wa MEAm EVE —01

Configiit | Navigation I
LowiValee El Highvaue D9 ExtValug 0 Lock value FF
Read Default Write Read Write

|Blease didk readme button and get yourself famlianzed
with the latest features of this software befeore you
procesd to using It Thank youl
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File Command Buffer About
PROGRAM BUFFER CHECKIO COMFIG Readme

Select Chip Program State Options File
8 4Tmegaz2 v|j#| PrG | usB [limegepata Load Flash
“I SP ﬁ- E" PowerCn 3.3V Skip Blank Written
ID: 1E:95:02 |RD| sM S [siie Load Eeprom
Programming Open Project
- High []changed Down Data Reload
Save Flash
[] verify signature verify FLASH
Save Eeprom
Chip Erase [ wverify EEPROM .
Save project
] Prewritten Fuse Ox99E1 Program Fuse 0x39EL Command
[Jlank Check Lack Chip
Program FLASH [JEnabled xTAL

[]Program EEPROM

h auto
Eprom:0/1024
www . zhifengsoft.com

~
A kind reminder:
Please dick readme button and get yourself familiarized
with the latest features of this software befeore you
proceed to using it Thank you! o
State Ready Use Times  00:00:00 Copyright(r) Zhifena Software.Inc 2009
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