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Comparison between §jaal) claSaial) cdlle il o A lia—
Months famous pC families

. AVR ,PIC ,8051 aemlad) cifiaal) gy ¢plis JEI (V=Y) 8, Jsaall

AVR PIC 8051

(e Y) alatial) a1 16MHZ 20MHZ 24MHZ
dagled J<1 ciladl) aae 1Cycle 4Cycle 12Cycle
Ll A& claghadt) 33 | 16/1=16MIPS 20/4=5MIPS 24/12=2MIPS
dddainal) cfiaal) dud 100% 70% 50%
lagdetl) aa 132 35 215

Zelial) 3813 aaa >256Kbytes <64KBytes <32Kbytes
58041 Ay Liner banked Liner

aSaidl 445y |  RISC/Harvard | RISC/Harvard CISC/Neumann

alilal) J8U (e e 16Bit 12Bit 8Bit
AVR Microcontrollers Family AVR 4lilal) cilaSadia —¢

dalnge Ay addicead) Gadalll £o8 i g dplad Cilial 5yde AVR cilasaiall Alile s

D AEN(Y-Y) Jeall

Ciiall KR

Automotive AVR Clylanally wSatl) dadaify S jaally oSl Aadai] b aadis

AVR Z-Link | IEEE802.15.4/ZigBee 4 SLI goalll Jly¥) CN gy (A addind

Batery AVR | g 1.8-2.5 asea 8 Jaxd a5 iy DAl il 8 oSaill aadig

CAN AVR CANopen, DeviceNet:egﬁ} CAN lSuil) J oS gy ASaill aading
Lighting AVR de Ll 3ok y Gl jaall Ae pouy dae i) aSaill ldpdat A aodiud
USB AVR USB JsS5igll arda B EosaS paALG

Tiny AVR lgana yruay jadiis dalall oSanl) (el andius
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MEGA AVR 20MIPS abel Jae a3jiss saaaie Ciljaars dalall oSaill (a2 aaiiins
XMEGA AVR | 32MIPSiaa 5, gy s <DSlall adual yiiaty dalall oSl (=l axais
AT90Sxxxx o giall Alall ileSaia JSi5 a5 MEGA alilally hase el 5 35
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(OCo) PB4 [] 14 35 [0 PCO (A8)
(OC1A) PB5 [] 15 34 [ PG1(RD)
(OCc1B) PB6 [] 16 33 [0 PGO(WR)
CE2EZ2EREIANEILELERFEITEESS
| NN N U N U [ O N N D NN N N D O D U NN N NN D N D U NN D N
~ m = |1 O O -~ -— o uw [
EEEBEECSS2ELEEL2EES
g g'= “~ <~ ELEERXEER
(& ] == = = O O
S Re SEEE==
S 28R
S LEE

B

E (SCU

14



JSJJEJM\{;M&BMQ@J#%@&MA#S&JM . )
Ay RIS g ySaall N Juadl

AVl JBaY) saa, ) ALYl (aladl adll) g0l G LS) Gllally maball Lo
L0eSlh GhlaY) z)88 Cua (Pins) 1y i€ Sl day) Gl e ghalls JaaY) S G
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A YAl L dagyal ce dauled Slagles any
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o

AT MEGA 128 16Al 0536

Flash size S\’ER 4-5V>

ATMEL  dxiad)l a¥ jlaid) o AT

Ol S Saall 138 Ll ity Al Alilad) Mega
(8,16,32,64,128,256) 55 o)) Sang g i€ s jSuall 3K13 ana e jumg o851 18 128
Sl adae ) Jaadl Je Jx 16
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gim\ Suadl)

callady) el ayysi Lallad) Lgailda g Lelae 44 Aijra anlbind Lo Jsl old ALelSia 3yl (ol 61y 2ic

LAl 3ylall (i) Datasheet aal) 488l (e dagall laglaall 3618 54

Do YY) DN Ciladiall 8 5asase s Al Al 3 Ll Liegd il Cilasbeall ) :Aliadla

.datasheet J

By A dedl o dimay dal e sl aSaniall ALIS 3l 2880 50l ) el iy ()
SV esalll s byrad) lSaiall dnay alei b oS Uy joaidg o)50 1y LAMICro gzl
. (Assembly)aseaill daly daayl) die Jlall oo LS dlate aSatiall Adafal) Al Ay

Reading Datasheet of ATmegal28 ATmegal28 gllaall 44l 48556l 3|8 ¢ —¢

(¥—¥)Js3> (Features) g iiSy Suall Clisa Ao ggiad LAlly Ag¥) daduall

High—performance, low—power AVR 8bit

microcontroller.

AUl (midie eDlginly Jle elaly 16-bit 2Sava

++ Advanced RISC Architecture
- 133 Powerful
Clock Cycle.

Instructions Most Single

— 32x8 General Purpose Working Registers +
Peripheral Control Registers.

— Fully Static Operation.

— Up to 16 MIPS Throughput at 16 MHz.

— On-chip 2-cycle Multiplier.

OSaa 22 déi) RISC gill (e 3yskiia 4y
(ladail) (e

32y Bys0 248 lgaliaa dadad 133 —

Sai Moy Hhdle abel cMlawe 32x8 -

il o dcling s Jec -
395 e g b el ople 16 345 o 8 -
.16 MHz

cJazldl )93 Caclina L_,Jc G T

+» Nonvolatile Program and Data Memories

- 128K Bytes of
Reprogrammable Flash
10,000 Write/Erase cycles.

In-System
Endurance:

Code Section with
Independent Lock Bits In—-System
Programming V?)/ On-chip Boot Program
— True Read-While-Write Operation.

- 4K Bytes EEPROM Endurance: 100,000
Write/Erase Cycles.

— Optional Boot

tAaily Cillara 3,813 o

duad (s lhmay Say el 3510 128KB -
50 10,000 4S5 rasall Alic 55101 e Sl

YN 2] paiaia gl g Alias dmay Ja -

cesall 445 EEPROMAdis illaes 35130 4KB -
.35 100,000 4l

. SRAM #iise Jlsie Jsas55013 4KB -

Al el 3,513 (Jaas) 64KB Ligic dplSal -

Aol e il Llea Jaf e dpnay Jul -

AR
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— 4K Bytes Internal SRAM.

- Up to 64K Bytes Optional
Memory Space.

External

— Programming Lock for Software Security

032 gladdl ey Jal e (SPIYbls Ly deals

~ SPI Interface for In-System
Programming
<+ JTAG(IEEE std. 1149.1 Compliant) :(JTAG) laal 5 ‘J’:’

Interface.
— Boundary-scan Capabilities According to
the JTAG Standard.

— Extensive on—chip Debug support.

— Programming of Flash, EEPROM, Fuses
and Lock Bits through the JTAG

Interface.

sehiy plleall Adalall CDlasdll mae LLE -
RPN

Aaypill el (Debug) sladl i aes =

clgdanal) 38135 zalind) 5813 daayy Aplal

«» Peripheral Features:
- Two 8-bit Timer/Counters with separate

prescalers and compare modes.

Two Expanded 16-bit Timer/counters with
separate prescaler, compare mode and

capture mode.

Real Time counter with separate oscillator.
Two 8-bit PWM channels.

- 6 PWM Channels with programmable

Resolution from 2 to 16 bits.

Output compare Modulator.

8—-channel, 10-bit ADC.

Byte—-oriented Two —wire serial Interface.

Dual programmable serial USARTS.

Master/slave SPI serial interface.

Programmable watchdog timer with on—chip

oscillator.

On-chip Analog comparator.

bl Cljuall o
@25 ande Ll 2930 8-bit dac/ cipe olE -

.aj)lﬁa 2\:.31;}

e laly 255e ause 16-bit dlac/cdse Gl -
clie Aalag 43)lae Dalag g2y

e e il el dae -

8-bit Ll (e Juaed (PWM)pa b8 —

16-bit sl (e doves (PWM)zia ol & —
16-bit ins 2050 2ally Sl A1l p

10-bit 2y by a5 Jins g S —

(120 Ak aduls Juad sl -

Asaydl AWE(USARTS)adluls Jlail 3l —

/6 Jee Laay (SPI) Ll Jla) 330~

e 38 e Al 48 R e

ot plia 33l —

++ Special Microcontroller features:
- Power-on reset and programmable brown-
out detection.

— Internal calibrated RC oscillator.

CJ\&AS Laldll clyuall o
L3l aga palidn) adlSy L3l Jiag die jaeat -
e AR Sha -

AR
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— External and internal interrupt sources.

— Six sleep modes: idle, ADC Noise reduction
,power—save, power—-down, standby, and
extended standby.

— Software selectable clock frequency.

- ATmegal(3 compatibility mode selected by

a fuse.

— Global pull-up Disable.

glaly g dua)a dablie jaliae
el s (gails AUl (ageat) Ll A

Ly 30 36l 2055 apas 4l

oo sy ATmegal03 mlleadl aw (s daal
sal) G

cllsall R0 181 o glial Jalis 6 lal

% 1/O and packages:
- 53 programmable i/o lines-PDIP.
— 54-Lead TQFP and 64-pad MLF.

taSariall el G S8 2 Hall/da) Gl sxe
PDIP (sl Jal (e Gyl Qi z58/J30 (akad 53

TQFP Cadall Jal (e daayll QB 258 /3 ki 54

+»+ Operating Voltages:
- 2.7-5.5V for ATmegal28L.

— 4.5-5.5V for ATmegal28.

sdag il Jandl 3sea

sSaidl dal e 2.7-5.5V Jladll 3 dac 2
.ATmegal28L

aSaidl Jal (e 4.5-5.5V Jadl G dac
. ATmegal?28

«+ Speed Grades:
- 0-8 MHz for ATmegal28L.

- 0-16 MHz for ATmegal28.

illaall Aoy il

sSaidl Jal g 8-MHz s abef Jee 225
.ATmegal28L

Saidl Jal e 16-MHz s abiel Jee 235
.ATmegal28

0

ATmegal28 Saidll ey cladiey ek Cua e JA) A allae (e alias Syl oda
Eopiall 8 aadindl sa aSanidl 1y ATmegaxxx alilel) b desiial) cleSaidl ST o

relly Jlies Aaglg (e ST Gl aSaiall 3 Uy aliee ()

Y)lgmny e Aliaiiog dalide Caillay O @l (bl 13 ol: PEQ(RXD/PDI) 2.3, (il
O sl PEO sl e goa/das Gl 06 o Ll s ¢ (gl Gl b lgasea Jaxi o (S
e Wye s ITAG salll Jusnay) i o< o f UART dluliall bl Jlany) b ()6,

Yy
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Block Diagram

Figure 2. Block Diagram
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Microcontroller Ports Ay siiSg Saal) Jlia —0—¢

Gl ki e Ble o6d LAY e Game s S5 Sae Saad Gl Clad) aal (e Baal g 2Ll el
ASaidl Gy ¢ ea il huslly 3l ae JuaBl dediudl zl AV, JBay
Lol (S Le gt DAY/ JAaD dalall ML) (4 3 08 4o sene ey 4ib ATmegal28

C.Caanadl) (,LMS

S ALsYy A, B, C, D, E ,F,G 3 dau o <y )T oty WA agay )58 3 Cal kY oda
A Jshall JA (e Bliall 038 aa i W e 5 o gulal) e aSadiall Joa il 3l g dyaeill 2l

;Z\_JM\( £-Y )
Func1 | Func2 | Func3 PIN Num
VCC 21 | 52 (5V)=@ M 2¢all Hras
GND 22 | 53 | 63 Ground (=Y
RESET 20 (L) CPU Lanall sale)
PEN 1 Aoyl oSl
XTAL-1 24 ) Jan
XTAL-2 23 il = A
AVCC 04 (A/D) =i A Llai (e 2gall Jusad Jao
AREF 62 (A/D) b Jsaal an sall 262l
PORTA | PAO | ADO 51
PA1 | ADI 50
PA2 | AD? 49
PA3 | AD3 48
PA4 | AD4 47
PAS | AD5 46
PA6 | AD6 45
PA7 | AD7 44
PORTB | PBO | SS 10
PB1 | SCK 11
PB2 | MOS 12
PB3 | MISO 13
PB4 | OCO 14
PB5 | OC1A 15
PB6 | 0C1B 16
PB7 | OC2 |OCIC| 17
PORTC | PCO | A8 35
PC1 | A9 36
PC2 | A10 37
PC3 | A1 38
PC4 | A12 39 L 7 AN 54 C ik
PC5 | A13 40
PC6 | Al4 41
PC7 | A5 42
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PORTD

PORTE

PORTF

PORTG

|Func1|Fun02 Fun03| PIN Num |

PDO | SCL | INTO | 25
PD1 | SDA | INT1 | 26
PD2 | RXD1 | INT2 | 27
PD3 | TxD1 | INT3 | 28
PD4 | ICP1 29
PD5 | XCKI 30
PD6 | Ti 31
PD7 | T2 3
PE0 | R«D0 | PDI | 2
PET | TxDO | PDO | 3
PE2 | XCKO | ANO | 4
PE3 | OC3A| ANT | 5
PE4 | OC3B| INT4 | 6
PE5 |OC3C| INT5 | 7
PE6 | T3 | INT6 | 8
PE7 [ ICP3 | INT7 | O
[ PFO ADCO| 61
PFi ADCT | 60
PF2 ADC2 | 59
PF3 ADC3 | 58
PF4 | TOK | ADC4 | 57
PF5 | TMS [ ADC5 | 56
PF6 | TDO | ADC6 | 55
PF7 | TDI | ADC7 | 54
PGO | WR 3
PG1 | RD 34
PG2 | ALE 13
PG3 |TOSC? 18
PG4 [TOSCI 19
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:Memory 3_SIal) -Y.e

5 25Dt ( Leass £ 515 Shaslaall (333 23358 RAM W RAM & ROM () i
s AS 5 el s 4Kbi

oans A 128kbit ) s Jeay 385 4kbit s 512bit Ox lexa 75l id ROM W
L el (g st ) el ) (33 ROM padies < 5 55€ 5 Sulall

g5 (e 0S5 Mg Jadd 33l 53 5e Llna 3y (S Cas (ROM) ps)ll g 53 (0 0585 28 a5 )01 5 SN
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Code Pin on MCU | Pin in board
PG1 34 X0
PC1 36 X1
PC3 38 X2
PC5 40 X3
PC7 42 X4
PA7 44 X5
PAS 46 X6
PA3 48 X7
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Code Pin on MCU | Pin in board
PBS 15 YO
PB6 16 Y1
PB4 14 Y2
PES 7 Y3
PE6 8 Y4
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PFO 61 Y6
PF1 60 Y7
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PHOTOCOUPLER Jid Baay  cliukiy  cfas —)V—A

DATASHEET
4 PIN DIP PHOTOTRANSISTOR
PHOTOCOUPLER EL817-G Series

Features: Q\}d\
.

* Halogens free.
= Current transfer ratio
(CTR: 50~600% at Ir =5mA, Vce =5V)
= High isolation voltage between input
and output (Viso=5000V rms)
» Creepage distance >7.62 mm
= Operating temperature up to +110°C
= Compact small outline package
* Pb free and RoHS compliant.
= UL approved (No. E214129)
= VDE approved (No. 132249)
= SEMKO approved
* NEMKO approved
* DEMKO approved
* FIMKO approved
* CSA approved
= CQC approved
¥
Description M*"‘ |

The EL817 series of devices each consist of an infrared 2 % dl '
emitting diodes, optically coupled to a phototransistor q‘hﬁw M schematic
detector encapsulated with green compound. |

The devices are in a 4-pin DIP package and available in
wide-lead spacing and SMD option.

Y |
() ! '1 i)
Applications ﬁw|
* Programmable controllers J}ﬂ” Y Timﬁggggwaﬂon
+ System appliances, measuring instruments 2' Cathode
+ Telecommunication equipments 3' Emitter
*» Home appliances, such as fan heaters, etc. 4. Collector

+ Signal transmission between circuits of different potentials and impedances

¢y
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Siadlial) cldudaty cfjiae —Y -4

r ULN2001A-ULN2Z2002A
’Iw ULNZ2003A-ULN2004A

SEVEN DARLINGTON ARRAYS

= SEVEN DARLINGTONS PER PACKAGE

= OUTPUT CURRENT S&S00mA PER DRIVER
(B600mA PEAK)

= OUTPUT VOLTAGE 50V

= INTEGRATED SUPPRESSION DIODES FOR
INDUCTIVE LOADS

= OUTPUTS CAN BE PARALLELED FOR
HIGHER CURRENT DIP16

= TTL/CMOS/PMOS/DTL COMPATIBLE INFPUTS

= INPUTS PINNED OPPOSITE OUTPUTS TO ORDERING NUMBERS: ULNZ001A/2A/3A/4A
SIMPLIFY LAYOUT

ORDERING NUMBERS: ULN2001D2D/3D/4D
DESCRIPTION

The ULN2001A, ULN2002A, ULN2003 and
ULN2004A are high voltage, high current darlington
arrays each containing seven open collector dar- PIN CONNECTION
lington pairs with commeon emitters. Each channel
rated at 500mA and can withstand peak currents of
800mA. Suppression diodes are included for induc-
tive load driving and the inputs are pinned opposite

16 oUT 1
the outputsto simplify board layout. N1
;!'hefourversionsintarfaceto all common logic fami- N 2 15 OUT 2
185 |
ULN2001A General Purpose, DTL, TTL, PMOS, iN 3 14 0uT 3
CMOS
ULN2002A 14-25V PMOS IN 4 13 OUT 4
ULNZ003A 5V TTL, CMOS
ULN2004A | 6-15V CMOS, PMOS IN 5 12 OUT §
Theseversatile devices are usefulfor driving a wide - :
range of loads including solenoids, relays DC mo- IN 6 1 ouT 6
tors, LED displays filament lamps, thermal print-
headsand high power buffers. IN 7 10 OUT 7
The ULN2001A/2002A/2003Aand 2004A are sup- COMMON FREE
plied in 16 pin plastic DIP packages with a copper GNOD % WHEELING DICDES
leadframe to reduce thermal resistance. They are
available also in small outline package (SO-16) as $-19770

ULN2001D/2002D/20030/2004D.
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Seadl =G oasdl saeua
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Jad dailis 57 3lie plude ? S-,N.C.
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Lead dazlis o7 3lise plids — I-, Tox
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«hygpadly ¢ Juadll molie Jici a9 (N.C) 5o jLaia¥ly (Normaly Closed). cajx W 5o
o Juaill Jatfsumg

Jolt ~lde ag ¢ JAn 3ads Jia (1) o) Sus (IXY) el b (LAD) 5ils 8 moliall aaeng
Glaag e s o Aal 3ysie oy Jaal) Al L il sasgll ) Jiey (X) Wl LJuad
A(X) Bassll Jals ~laal) 8y Jied (V) A8 Lol clgaliag ) Jaal)

(ledia rabias) Jie Al glol manl il ol Vs @Al B (—( — )0l Wl
(d\.aaﬁﬁ\ % t}a QST j cC'_ntS)M

(X) a5 ¢ zAl ks Jis (Q) of cua (QX.Y) Sl 33k (LAD) syla 8 £ Al Ll apen s
duai Al a3kl (1) Solls (X) Bassll Jabs AN o8 Jaay (Y) plly ¢ Al By o8 Jiny
Basgll Jals ddaiill G839 32l A8 oy
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Control System Flowchart — CSF d_ahiall cilyjgd) Jalaia —Y—)
laidly (Function Block Diagram ) Loy sl (CSF) dsihiall cilblpll ki

# Dl Al Sllsally a8l cililee 35 8 Ahiall sl aladiad S 38kl 535 (FBD)

AW sl e ag ¢ daddiial oo
a3y (AND) aniiy () lse— 1

sl o3 @l Gl DA JV) el 0 ol Al o3 dag 8 e
— L) O 13 tlie S coplan 1l S 1Y) A e pabibe Jaas 131
-Jala (8) s (AND) 45 Jalae 2 =l ) Lo 138y Jalae &

‘Ways (OR) (oaniis () Dulse = 2

(IS Llsd) o2y Al Baatl DAy B e e (6 of Dlsd) o3 Jagyd

Jalae &6 Ll oS 1Y) milie EDG S eoan L oy A Ao (palita Juag

.Jalae (8) 52 (OR) Zlgd Jalae 2xe =il ) Ll 13Sa

ajays (NOT) aniis (V) sy — 3

_|>,} Jiai pay Wil Jadll e (35S zoally Taly Slan b of dsal) 038 Jagyd (he
.(N.C) Talas » lide

Statement List — STL e}yl duild —v¥-

OsS5 Lo ol Akl o3y ¢ yall & sanas Loy aSaill alyall 350N Caia Led 2y Aayyhall o2a

tab LS Cagpas Leie umy Jals¥) (e Ao gana a5 aaenill Aaly daapdl )

- (A) 30l W 3e (AND) sl cililee -
- (0) el e ey (OR) ilsill cililee =¥
- (N) 5ol b Sy (NOT) dilicall ilially -¥
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Programming Microcontroller g iisS g Sial) daayp ¥

Shose Lhaall 5680 Lo il Ly 4l 420U Atmel AVR Atmegal28 [l Sy Suall da sl
I ale o Litly (alal) LAMICro zaliy axdios ¢ aSatll jilsas dlyeSl iloall 8 aadiidl Lol
Calo Uil s i€ Koall daays agh I doat Jin Joatall 2yl algliis b slly (heX)

I gy (V) JSAN Ly aSatll Cosllaall 380l (aldll dae )

(V-¢) Jeal

o) ol i) il el Sleall Ll iy A8 s o galindl send an
bl o Jaadl sl i T gl Jaall

=SS ol el | Is Zmals al) A5 R S

Igmicro

ASS 58 5 T s Sl iSrha S asrin' !



NS g pSal) aladinily da pll ALE Bhaia aSa B g arandl
D9 RIS g Ssal) Aaa 3 &I Juadll

= e =1

T e pashslimbyssy cessaslael reoi bhes wveriliessd] . HSoe yoas sawess yoesas wwaoarsl Lo
roars Thais Small wwiarss 7

Lo 5 - - - :| 141 ::= -EJ'. 3 =13 !:a-'-
=l =)

- { P'-_ Fusm ' l Carvsesl] I

I~ Alwsyva sask bhefors opsning this file

(s D This file doss not have 5 vald digits] signstuns that verfies its
td!a publishear. You ahould only run aoftywane from publishsrs o0 Trost
Howy —an | dacidls wihhat softvars 1o ran = {ﬂmﬁ ) £ ] Ss com oy W Com 3 FR TR

i3 LDmicro - Program Editor - (not yet saved) ; o @
File Edit Settings Instruction Simulate Compile Help

MName Type State Pin on Processor | MCU Port :
no MCU selected cydle time 10.00 ms fpracemr clock 4.0000 MHz CloCIERE0:CaMm 5

BIE i Dmicrn - Program Dditor - {(not yot sawved ) ] i g @) =103] =]
PFie Edit Settings Instruction Simulate Compile  Help

Opon... Cirl4D
Save Cirl+5
Gave An...

Export Af Text... Corl-sE

Exit

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

Flmive Liate Pin i Processod MCLI Port

=] Esrialia) o im im i Rim cat (0]

e ML selee ted leyele tme 10,00 ma procegsor cleck 4, 0000 MHE
I LDmicre - Program Editer - (not yet saved) .: i @ =10 =]
File | Edit Settngs Instruction Simulate Compile Help

Redo Crl+Y Edit 230 4ais

Insert Rung Before Shift+& _shall nlﬂ sl al U‘\M A ealed] AR ad
Anert Rung After Shift+v _Aiall shuall Jng shs 1530 gl Afk.l gl 4udls sl o
& Selactad Rung FLIE e gl - < <o o oo Rlath Santl Py glk A - - -

A ATiall sl il ad
| L35 a8 ualell frons Saly sl Agal a3y
I EEL T P ad usic gl

rrTr———
T T T e T e T T o= T e e T = e oy e

fame Type State | Pir gn Procesicon MCLU Part

na MCLU selected cycla time 10,00 ms processor clock 49,0000 MHz fﬂﬂﬂ%ﬁmﬁm

o\
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£l LDmicro - Program Editor - (not yet saved) i @ =101 x|
File  Edit | Settings  Instruction Simulate Compile Help

MCL) Parameters. ..

Microcontroller Settings gataill 420 ¢ Statasi Aaid
peidenall Jlgilgs g Saall alliad ol Gl

Sl Sgall gl

hd

Hame Type State Pin on Processor MCU Port

rno MCU selected cycle time 10.00 ms processor clock 4.0000 MMz @mm{m o

== FLC Configuration o, il e ==
L7 Cycle Time (m=): [10.0 5 _.9035 a3 oK i
g 2S5 23 S5
Crystal Frequency CMHZ){ 8.000000 Canceael [
l = - ealalaait S  Jam e

it aiall J avvyls
No serial instructions (UART Send/UART Receive) are
in use; add one to program before setting baud rate.

T he cycle time for the "PLC" runtime generated by
LDmicro i=s user-configurable. Very short oycle times
may not be achievable due to processor speed
constraints, and very long cycle times may not be
achiesvable dus to hardwvware overftlowve=s., Cycle tirme=s
bBetvweaean 10 mis and 100 mis will usually be practical.

T he compiler must knowve vwhat speed crystal you are
u=sing with the micro to convert betws N _timing in

cClock cycles and timing in seconds. <4 MHz to 20 MH= |
crystal is typical:; check the speed grade of the part

you are using to determine the max<imum alloveable

clock speed before choosing a cnE[SISISECETH ST

i1i LDmicro - Program Editor - (not yet saved) e i =10] X|

File Edit | Settings Instructon Simulate Comple Help

MCU Parameters...
Microcontroller L

Atmel AVR ATmega 128 64-TQFP
Atmel AVR ATmega64 64-TQFP
Atmel AVR ATmega 162 40-FDIP
Atmel AVR ATmega32 40-PDIP
Atmel AVR ATmega 16 40-PDIP
Atmel AVR ATmegaB 28-PDIP
Microchip PIC 16F88 18-PDIP or 18-50IC
Microchip PIC 16F819 18-PDIP or 18-501IC

eame Microchip PIC 16F&77 40-POIP | .20 onFrocessor | ML) Port
: Microchip PIC 167876 28-PDIP or 28-50IC | cloREo.Cem
no MCU selected Mirodio PICIF597 BP0 pck 4.0000 MHz v

oY
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A haow  Insert Comment Gl

Insert Contacts gaadli Ll

Insert OSR (One Shot Ausiy,
Insert OSF (One Shot i i

@ ~=101x|

Aagdaill df Aedd
(M ! gl

Instruction

Insert TON (Delayed Turr, un)
Insert TOF (Delayed Turn Crt)
Insert RTO (Retentive Delayed *urn On)

Insert CTU (Count Up) u
Insert CTD (Count Down) I
Insert CTC (Count Circular) ]
Name Insert EQU (Compare for  ie, B h Processor | MCU Port _
[ N N I
oo MCU selected Insert NEQ (Compare for Not Equals) s (PEESEOEO ! )
Insert GRT (Compare for Greater Than) > &

i[2 LDmicro - Program Editor - (not yet saved) . , i =10] x|
File Edit Settings Instruction I Simulate Compie Help
BlSla.all pLE] 31 JAIHYY :
Srark i it i HaR Hilsadl 2yl
I | v Flela o8l cid 4l
| Space | Fial g 5 ghed lsla,

Simulate J5a30 g 3lSlaall 403

Type State Pin on Processor | MCU Port

Ino MCU selected cyde tme 10.00ms  |processor dock a.0000 Mz CIOCICRCONGOITT

i LDmicro - Program Editor - (not yet saved) @ =0| x|

Fie Edit Settings Instruction Simulate | Compile Help

el o] ol 25
Compile As... Junally puatfl 13 ga pa i

Comple J:sailt g das il dadd

Name | Type State Pin on Processor | MCU Port
no MCU selected cyde time 10.00ms  |processor dock 4.0000 MHz CloCITREOGAIM i

oy
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B

xbutton

O () Normal

® (/) Negated

0 (5) Set-Only
O (R) Reset-Only

Assign:

8
9
10
11
12

15
16
1/
18
19
25
26

28
29
30
31
32

Narme

xbutton
Yled
Rablelk.
Rfast

o ]

Microchip PIC16F877 40-PDIP

Tff

- ...-'r.
———————— [ToF lul..j.l;l ms]---[TON 100.0 M§)-======mm=mmmmmmmm-

Tns low
ON 100.0 ms]---=[T0f

N RESERIBA

27 PDZ | |l

Cwhich

Saurce
& Internal Relay
CPin on MCU

F.-'{H._l'l C 1k

e ()

| Cancel |

Name: |[EEE

Trfast

Tfslow

1.000 5.

Ay Sl

7 State % DERPeEH ST

digital in 2l RDZ

digital out 30 RD?

irternal relay

internal relay v

gy

cycle time 10.00 ms processor clock 4.0000 MHz

o¢
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Zalipl) g —v

Goans ad ¢ agll ladaill z bl o) Aila) (S Cum ¢ §)l aaly yhaus 4y Ty malipd) 62y e

Instruction > Insert Contacts) daidl 48l e Gledlall (e de gaae ddlial Sy JUd)
e (e A4S 5ada :

Jay cphy Jag o) dafp cise Gladldl gl e XD Cua TXnew' VL jelad

sleaedlal) JBlys s 555 5 Saall LT g Gl Gmpnts il o ¢l S5 Sl

palid) pailad -t

. Digital input & output 4.8l il jaally EOALl aa Jalady =)

. TIMERS(TON, TOF, RTO) ctiésall as Jalxiy —¥

. (CTU, CTD, c‘circular counters’ for use like a sequencer)a\:hd\ e Jalay =¥

analog inputs, analog (PWM) dcanll (amje dad zpa ALl Jaall ae Jalaiy — ¢
. outputs

integer variables and arithmetic duluall Glabailly Laaell @yaial aa Jalaiy —0
. instructions

@A) el o) o BBl Y Al Seesl e JS bl Jlail) A e
. easy—-to-use serial communications, to a PC, LCD, or other device

. shift registers, look—up tables Jgaslls sy < e e Jalay =V

. EEPROM 3 K1l culjustia ae Jalaiy —A

simulator, to i oSl 4 amay Jb malind) lials Jia dee e LiSay =4

. test your program before you generate AVR code

Zaligll Ao Jaall Gighd —o
. (Settings —> Microcontroller)ilauial Al e g8 o Suall go3 sl =)
- ol Cada gl 2ol malipall Jhasd (Say =Y
Agllal) Y1 Ay Adlal) 5yl Talel ol ey ss salay gralinlly sl -V
- Coil Calall (aay A daddad dgagn ey ¥ 2 JUal) Juss e L e ¥ Slilaal) any — £

s Haay malipal) fay -0

X
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. Edit > Insert Rung Before/After dawidl Al (pe jlau) ddlial (Say 1
syl e 05y Slg aaly Dl (8 (Il o Baiaag 58 Ao d il auay (Say Y
bl ae aladial

CHEX e o Gile ) 4tien 55 lld aay 25 31SIaally o)L ) @liSay pralial) 2ES 3ymas —A
t 6 G Jad eainll 55 e Ja ) 3 5V Coal

- (zoAlly Jaal Ml Callal aal) g€ 5 Suall i Cipla Jiay Xname o
(A Jaal Mlie Gablal aal) Ao € o Kaall A iyl Jiay Yname
cAdalall iy eS¢ ySaall 5K13 A D (o) A8 ABlh, S Rname <

. uam_fm ji 'l’..b:““ uls «;‘}m Alae d:\A..j Cname %
cAD 8y B Jae JAo (e dail 3e )8 Jiay Aname <

cale aladin) e Jiy Name <

G A Y ) S Cumas G Gl el alady e e ey Cuso 2l (Bl laal Sy
gl e 5 Tdelay' auwL (TON) il ciie e o) Uadll e aild JEaSy ¢ gl
cAalall a3y U 2ty slae JS Y malipll i & Tdelay' auYl iy TOF)

sl Aoty "Tdelay' anl (RTO) LSl Ciige ot o)) Uan 06K 8 5 A) dga (e
- el iy el G Jasd o) gy sl oda 84y Tdelay' cdsally g yl(RES)
s+ lan Y o Gy 4y ¢ (1) Al Al ally Ay Coga e s o) S psiall ad
- (e 5l aS) Cpall gl Galus il

a5 aud sl chaiie e Jand o)) iSay (MOV, ADD, EQU, etc.) daladl cilpiiall cilagles
GSay Jball Jas (128 Ulal lade (5 8 55 alaally Cigall ae Jaladly et ) Jis Wil (Jing
. e e ol Alla die gl o dlasdl I Lo 13 and ) ladl

oo ASilegl g Al sdas zalinlly sagasall LB U Al Laadl Cag ASLEN Jaud
AN ) a2 lad Yy el

€ el Capla ) ity ) awis o) sy "Aname’ 5 "Yname' 5 'Xname' ikl

o1
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Simulation 3lslad) -1
Sl el 5l Simulate > Simulation Mode Aauial) 2l (e 3Ll alas ) Jsaall
RYCYEA| eLﬁd g; gixﬁ;a_)éﬁug GEAtUJ“)@i;Q <Ctrl+M> CtF‘tE“A\

Sdall Jalal) 4 JS i) Jiadilly saalg 350 aSatiall Jadt] cilibuall ylaa e Lozl
Se e bazll f Simulate > Start Real-Time Simulation &lawiall dailel) oo sl

“  hiadl Jsil) 5 Jars OIS 53 LS ary sty zalind) gk <CHr+R> (alisal
el e aliantl Antind s3Iy heX e aland) il adg A& ) Joas Gilledl Algs
« s sS

) (Y-£) LA b LS Rl ) (8] L i

11l 1

11 Xbuttonl Tdon Rchatter Yred |
L === J === [TON 1.000 s]—+—————-— Ji e e 11
| | |
11 Xbutton?2 Tdof | 11
[l e L [TOF 2.000 s]l-—-+ |
11 (|
11 |
11 |
I 1 Rchatter Ton Tnew Rchatter g
Z2 T W e [TON 1.000 s)}———=[TOF 1.000 Sl———————— { == Il
| |
11 |
11 11
lil==——— Nl e e e e e e e e |
11 |
I (Y—i) Jd cloaisco.cofil

" dadll il ciye Jia Tdof 4« " turn—on delay " Juagll il cése Jia Tdon cua

"turn—off delay

Saglls el laddls e g o€ Jalaiy Copean iy Jalaall Jiai =] [-= dadaill 5 a3l
- el il (e i€ Jalats oyt ills zolaall Jisi ——( )= Zagdedl

Jalad S g Saall Gl Ganads biSe s zalipll o) &l el o ()< Laxic
bl ks

oV
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JSJJ'HSJJS&AS\@&MQ@J#%@&HA#S&JM

& el

Do S ySaall 3813 ) dliead Ble & colalall aa) 8 ddads g 31Sall (hex)d) cala zll axyg

by A Zlas alld 2y Sl L aodiing o Sl Bl ) Sl 50 Sl Gl aey

-l Aalall Gaapdl 813 e Sl S5 Saall I igneSl) (e galindl Jianl

Cua 1dMICro zalijn (hex)dl cale ¢ Lai) axy llbg extreme Burner — AVR zaliy axdivi

extreme Burner — zalipl =55 g i€ Kl A 4gd Jasiadll alaall (e (heX)ale s o3y

Ala s hex- wila il

| el ) Bhall dlaa Ga |

=1 eX

: AVR

Jaally zeali ) 1y gealipal) Aigil e il xie

bl st )l dgal ) el 5

hex! Cila Jaail

| le iy Saall )|

Open Save Reload
Flach | EEPROM | Fuse ts/Settings|

00 - 01 02 - 03 04 - 05 06 - 07 03 - 09 0A - 0B 0C - 0D DE - OF

DO0DDY CO22
DO0D1D 5518
000020 5518
000020 5518
000040 5518
000050 E54D
000060 5041
000070 F783
D000 930C
D00goeg $30C
D0D0AD $30C
noooeg $30C
noooco $30C
0o00DEC $30C
BO00ED 9300
BO00F0 9300
000100 9300
000110 FF04

9518
9518
9518
9518
9518
EFOF
4080
EOBO
EOBO
EOBO
E0BO
E0BO
EOBO
EOBO
EOBD
E0BD
EOBO
CFFB

9518
9518
9518
9518
9518
930C
930C
E3AA
E3AT
E3A4
E3A1
E2A2
EBAL
EBA4
E4AF
E4A8

EDBO

Erase - Chip

#Bumer - AVR C:\Users\NT\Desktop\dd)/
File | 4entFiles Read  Wr

ddddd\circuit runhex I e
g Ahgs Tools  Help

c o OO O

Read Al Write All Chip Erase  Chip Info

9518
9518
9518
9518
E080
E1B1
5021
E000
E200
E000
E000
E000
E0D0
E000
E000
E90C
El00
ESAG

9518
9518
9518
9518
ESAE
EDAD
4030
930C
930C
930C
930C
930C
930C
930C
930C
930C
930C
910C

9518
9518
9518
9518
E100
EODD
2322
EDBO
EOBO
EOBO
EOBO
EOBO
EOBO
E0BO
EDED
EOBD
EDBD
6100

9518
9518
9518
9518
930C
E020
FrCe
E3AB
E34A8

E3A2
E2A3
E6AZ
E6AS
E4AE
E4AA
ESAG
930C

9518
9518
9518
9518
E0BO
E130
2333
E000
E000
E002
E000
E000
E000
E002
E009
E30E
a10C
9548

Help FanPage! Donate

By,
Auinash Gupta,
Chip:ATmegal2: Mode: ZIF Socket
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Test of Unit Control

ON OFF LEFT RIGHIT

SIVAL Z=llohpt E l E2 | E2 RED orr
N . GREEM ON
P YELLOWY LEFT
aLuE RIGHT

s il Zelio Logic

Y et
3
¥
A —
.
.
.
.
.

R . amN OFF LEFT RIGHI
Phaseo Zelio Dulput A1 A2 A3 A4
harmwired

245DC : ATV11- Connection:

L71-0N
Lz-0OFF
Altvar 11 L3- LEFT

L4-RIGHT
Gv2

o |

Fixed spead, sul changesdle
by frort parel
-
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”
~e

el ClsSally ASatl B o (ssind Rus €Y 5 dee Alel) b ey lindal £l
2l 1S Kudl 5913 G 5f (ot 5 ¢ LAMICIO maliys Letina s Al clisal (Jeo!
LGpadail) Jaeding 550 Juasls

JAall b 5 ahlal jlgag dlay oSl saay e 3le Hardware oSadll cilanls abic
Gl (S Sl Ban g Lglam i (S ) Sl S5 gl

& Al dea ¢ (V-0) JRa WSaill saay cabbl ae mpAl Slaags JAal Glaag Loy Ak
sans gl (A =24 Akl (e Jeag JA) 8. Jaasill V) daid o) e Loy Jals s syl
S Sl saag mA oyl Jeag oAl B ¢ Badsall aSal) Basg Adads ) JAal) saag (g JA0
Cm24 Gl dga s Al o) o +24 Ll Capla ) oAl sasg Ges zpad) Basg

(\—0) A&



g S g Sl e‘&g@ﬂ%@Q&MSu\gM
aSatl) fas g LA Cualdl) Juadl

ey Blall Al iy ) 3 ey Byl Bl anepy lldg WSanll ey Jpdtl ABQY) s
Nl dng slall Jaas eS:sEJ\ G}Alé)e Jaeati
(1) Jia
PVl 4D 4 el
ol (gl Aadafia B Lia) — §yaiisae BeLial — OFf (3Ll pac) Jshasi 4s
- Joe Lall #liadl) (g 5LV ddls 8 g Ll S die ailla galindl Jsmg o ony o
o) daall na Gadai ey 1y

b ¥ Ay sl sl Alls 4 ) Alal) s Off Alls 4+ Al o) Jo g

L Al
.\§5L§5 Coee ¢Y <Y v (Y Y (o Az g_§5¢» Aaxl) e

(3l Ala e yuall slaall 4aud Cstate (dae 43 plaid) Jead Glos aleis Lo JS, @

Lyl Lo (35 ¢ 5 US Jary Caguss Xbutton  Jaally Jae Lall ~Uisally (dapdil) sf) Jasiye

Alla aaaty b b (Ala) e leie i) melipnl) Qs Aadid a W s e )
b (33a ol Jaad) Vs e Alla JS) A cilalad saa) Aol lld Jed auiiad ¢l

£[3 LDmicro - Program Editor - (not yet saved) = =10 x|
File Edit Settings Instruction Simulate Compile Help

Tosc_on Tosc_of
[TON 250.0 ms]---[TOF 250.0 ms]

Cstate
{CTC 0:2}---

[Cstate
2oy

[Cstate

Z

| Name | Type | state _|_Pin on Processor | MCU Port =
Vi sddmm clrad—d i = Mk memimead) =
_;Zno MCU selected |cyde time 10.00 ms |processor dock 4.0000 MHz cloclescoscen =

1



g S g Sl e‘&g@ﬂ%@Q&MSu\gM
aSatl) fas g LA Cualdl) Juadl

$)) sy g | "Cstate == 1° dglall 558 Maie ) Al 8 zalipdl o 136 -
costhe g LSOYled z Al dain o) 8)8) o Jaxd &5 ey (Japll (BiaTy

Lis oSly(dayill 3aa3) Yled* z Al 56l "Cstate == 2¢ dalaill a5 ¥ Al & o
ClXie Loyl lll 68 hiie "RosC® ¥ Ly . adiye o) s TROSCY (5 Ladie
costhe s LS M g sl b

sas Vs (hayd ol @iad axe) s gl sl e ol 0O Y 0 A A By
) ey By
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LADDER DIAGRAM

Name | Type | Pin
______ e o i T T T i T T T T T T T T
xs1 | digital in | 34
xs2 | digital in | 36
xXxX0 |] digital in | 38
YH | digital out | 15
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for "Atmel AVR ATmegal2s8 &4-TQFP", 8. 000000 MHzZ crystal, 10 .0 ms cycle
time

ILADDER DIAGRAM

X0 ®xs1 xs2 YH
******** 1/l——1/0[——+——————1 r-r--——————+—— -« ) ———————
| |
| YH |
+—————— ] [—————— -+
————————————————————————————————————————————————————————— [END] —— ———

MNams | Twios | Pin
,,,,,, N ———
XS 1 digital in 34
xs2 digital in 36

| |

| |
X0 | digital in | 38

| digital out |
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3T (i (Y1) ) Jsaally ¢ L J3a Clang Tayy (el S Ssall

Ao A Sall Jaa diph V1 G (V1) A Jota

Pin in board Pin on MCU code
X0 34 PG1
X1 36 PC1
X2 38 PC3
X3 40 PC5
X4 42 PC7
X5 45 PA6
X6 47 PA4
X7 48 PA3
X8 33 PGO
X9 35 PCO
X10 37 PC2
X11 39 PC4
X12 41 PC6
X13 44 PA7
X14 46 PA5
X15 49 PA2
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Y7 PE4
Y8 61 PFOQ
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