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Comparison between paall clasaiall cdlle jgdl G 4 eV
Months famous pC families

. AVR ,PIC ;8051 4l cilyall (s play N (V= Y) ) Jsanl)

AVR PIC 8051

BN aSatal) g5 16MHZ 20MHZ 24MHZ
daalad JS bl aae 1Cycle 4Cycle 12Cycle
0 & cladadt) s | 16/1=16MIPS 20/4=5MIPS 24/12=2MIPS
dhanal) fiaal) dsd 100% 70% 50%
Cilagdel) 2as 132 35 215

el 3,803 aaa >256Kbytes <64KBytes <32Kbytes
80N Ay Liner banked Liner

aSaid) 45| RISC/Harvard | RISC/Harvard CISC/Neumann

alilyd) 8L s 16Bit 12Bit 8Bit
AVR Microcontrollers Family AVR 4dlilad) cilaSadia —¢

dalnga Ay addicaal] Gadadll £oi i Gl g dpulad Cilival 5yde AVR cilasaiall Alile s
D AE(Y-Y) Jsanll

el alaaiy)
Automotive AVR Chlaaally aSaill dadaify S jaally aSatl dadai] 3 aadis

AVR Z-Link | IEEE802.15.4/ZigBee & SL ol Juuy¥) S igp 3 aadid

Batery AVR | g 1.8-2.5 asea (& Jasd a5 Wl Chad) (s 8 oSaill aadid

CAN AVR CANopen, DeviceNet: acxig CAN lSuil) JoS ¢ yn aSanll andind
Lighting AVR Belial) 3ady DS ymall de pun dpe DotV Kol cilipdat 8 aadiun
USB AVR USB JSgigll ardse B Eo9aS paATLS

Tiny AVR lgona yruay adiis dalall oSail) (el andius
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AT9(0Sxxxx Uangiall Ailall Cileaia JSE5 a5 MEGA dblally 1350 Lllainl &5 3
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AT MEGA 128 16Al 0536

Flash size S"ER 4-5">

ATMEL  Zaiadll auY jlaisl oo AT
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calladY) el ayysi Lallad) Lgailda gy Lelae 48 Aiyra aalbind Lo Jsl old ALelSia 3yl (o ¢y 2ic

LAkl 3l =W Datasheet dusl) 486l e dagall hlagleal) 32158 5a

e oY) EDEN Cilabiall 8 5asage 360 Al 4855)) 8 Laily Liagh ) Culaglaall ) radiadla

.datasheet J

R b Jead) 0o dinay dal e pall aSatiall ALIS Al AadN BelE () aysal) zling ()
G esalll (5 spramall ClaSatiall daays alad 3 oS Uy jusisyo)on lay  LAMICIO galiydl
. (Assembly)xsesill 42l daall die Jlall s LS dlaie 2Saiall Lalal 4l 4

Reading Datasheet of ATmegal28 ATmegal28 pllaall 458 4854) 3¢ )@ ¢ —¢

(*—Y)Jsi» (Features) g iisg Suall cfima Ao ggiad Allg AgY) dadiall

High—performance, low—-power AVR gbit

microcontroller.

Aslall jmidie $Dlgiuly dle ¢lal 16-bit aSat

+» Advanced RISC Architecture

133 Powerful Instructions Most Single
Clock Cycle.

32x8 General Purpose Working Registers +
Peripheral Control Registers.

Fully Static Operation.

Up to 16 MIPS Throughput at 16 MHz.

On-chip 2-cycle Multiplier.

OSan e dﬂ) RISC ¢ ill (e 3yskiia 4y

(ladail) (e
L3aaly 5)s0 2% lgaana dadad 133
ASat Ul tiale alel s 32x8

el i Aeliag e Jae
2y die Al 8 dalas 3 osde 16 dan e 0@
.16 MHz

el 3y50 Caclima o (g5n

+»+ Nonvolatile Program and Data Memories

- 128K Bytes of In-System
Reprogrammable Flash Endurance:
10,000 Write/Erase cycles.

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

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

14y Glidasa 3SI2

dad O leiman Se @elin 3513 128KB
550 10,000 A0S, esall &l 521 o oSl
) S jaaia g Uad aa A dunay Jual
el AL EEPROMAily cillaza 3513 4KB
3y 100,000 4L,

. SRAM i3 lsic Jpns 3503 4KB

usla zaliy 5,513 (Jeas) 64KB disic dplSal
Aappdll o zalipd) dles Jal (e dunays JlaE
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— 4K Bytes Internal SRAM.

- Up to 64K Bytes Optional
Memory Space.

External

— Programming Lock for Software Security

s el Ay dal e (SPI)adules Lay) dgals =
cAlad

~ SPI Interface for In-System
Programming
% JTAG(IEEE std. 1149.1 Compliant) :(JTAG) Hladl dgal <

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.

sebis gllaall Aalall Claisd) mase ALE -
Qe

Aagyall Jali (Debug) ¢ladl paia aes =

clgara) 38135 zalind) 5813 daayy Al —

«»» 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.

tighaaall iyl e
) anida Ll 355 8-bit i/ Ciye Gld -

.:LULSA 333\35

auia blaly 255e ause 16-bit olac/cidne Gl -
e Bilag Aylie Falay 5205

Jse Jha e gl gl slae -

8-bit dmill mje Joaei (PWM)z 2 JilE -

16-bit Gl (mje Joaes (PWM)r A i i —
16-bit ing 250 2l fSa) AplSa) g

10-Dbit 48y &)/ elis Jaas g ol -

(120 Ak aduls Juad) sl -

sl AWE(USARTS)a bl Jlsi) 338l —

2 Jae Jaasy (SPI) lulus Jlail 3286 -

cJise D8 ae Ayl L Al Ciise -

el (e sl -

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

— Internal calibrated RC oscillator.

tllaall Halal il o
Ll aga pamlads) CadlSy Ldall Jay die jpdal -
ol A3 ha -

AR
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— External and internal interrupt sources.

— Six sleep modes: idle, ADC Noise reduction

,power—save, power—-down, standby,
extended standby.

— Software selectable clock frequency.

and

— ATmegal(3 compatibility mode selected by

a fuse.

— Global pull-up Disable.

Aglaly duala dablie jolae -
cJad) s pagaily Alall (caanl blaf dun -

Ly 30 36l 2055 aas dpiSal -

oo sy ATmegal03 mlleadl as (s Jaai =
sal) Gl

Clsall Al wigl) cilogliad Jals s i) =

% 1/0 and packages:
— 53 programmable i/o lines-PDIP.

— 54-Lead TQFP and 64-pad MLF.

PaSaiall il G IS o oAll/daal) Ul sae o
PDIP Gl Jal (e syl il 253 /Ja0 (ki 53 -
TQFP G Jal e Gyl Qi 2)a/das (ki 54 —

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

— 4.5-5.5V for ATmegal28.

tdagydll Jeall 2sen

Saidl Jal e 2.7-5.5V Jaddl 4 dae 2ga -
.ATmega]28L

sSatiall dal (e 4.5-5.5V Jladl 4 das 3
. ATmegal 28

«» Speed Grades:
- (-8 MHz for ATmegal28L.

- 0-16 MHz for ATmegal28.

bl deju a2

sSaidl Jal (e 8-MHZ ia abiel Jae 235 -
.ATmegal28L

sSaidl dal (e 16-MHZ s aliel Jee 235 -
.ATmegal28

ATmegal28 aSaiall ,iimys clhaxcs lyshki Cun o Al I allae o alids Eljall 228 ()
Eopdiall 8 aadiidl sa aSatidl 1y ATmegaxxx alilel) b desiial) coleSaidl ST o

relly Jlias Aaghg (e ST Gl aSaiall 3 ClladY) aliee ()

Y)lgany oo Alaiiag ddlide Caillyy EDG elley cadaill 13a ): PEQ(RXD/PDI) 248, okl
O s PEO sl (e zpa/das il 06 of L) G ¢ (gl adi b Lganen Jand 0 (S
oo Wye s ITAG 3Ll Jlsnay) cahd 6 o of UART dluliall bl Jlany) cabd ()6

Yy
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Block Diagram
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S A=Ye A B, C, D, E F,G Mlie s (o < VT Uiy LIS gy 558 o5 il kY1 o3
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PORTD
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PD2

RxD1

INTZ

27
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PG1 34 X0
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PBS 15 YO
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PHOTOCOUPLER  Jjll saay cliuhiy cfsas  —V—A
DATASHEET

LicutTing FOREVER

4 PIN DIP PHOTOTRANSISTOR
PHOTOCOUPLER EL817-G Series

Features: Q\M\
"

* Halogens free.

= Current transfer ratio
(CTR: 50~600% at Ir =5mA, Vee =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 (Mo. 132249)

= SEMKO approved

* NEMKO approved

* DEMKO approved

* FIMKO approved

= CSA approved

* CQC approved

Description MJ} |

The EL817 series of devices each consist of an infrared 220 % di '
emitting diodes, optically coupled to a phototransistor qh;'u J"J] Schematic
detector encapsulated with green compound.

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

\ 4
\
- j ’ 14)

Applications kst Gl R

* Programmable controllers d?‘ﬂ‘ - l:in;\ﬁgggquration

+ 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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r ULN2001A-ULN2002A
YIw ULN2003A-ULN2004A

SEVEN DARLINGTON ARRAYS

= SEVENDARLINGTONS PER PACKAGE

= OUTPUT CURRENT 500mA PER DRIVER
(600mA PEAK)

= OUTPUT VOLTAGE 50V

= INTEGRATED SUPPRESSION DIODES FOR
INDUCTIVE LOADS

= OUTPUTS CAN BE PARALLELED FOR
HIGHER CURRENT

= TTL/CMOS/PMOS/DTL COMPATIBLE INPUTS

= INPUTS PINNED OPPOSITE QUTRUTS TO
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 common 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

A 16 OUT 1
the outputs to simplify board layout, N
I'!'hafaurvarsionsintarfac:eta all commen logic fami- N 2 15 OUT 2
ies :
ULN2001A General Purpose, DTL, TTL, PMOS, iN 3 14 OuT 3
CMOS
ULNZ002A 14-25V PMOS IN & 13 OUT 4
ULN2003A 5V TTL, CMOS
ULN2004A | 6-15V CMOS, PMOS IN & 12 OUT &
These versatile devices are usefulfor driving a wide 1 ouT 8§
range of loads including solenoids, relays DC mo- IN 6
tors, LED displays filament lamps, thermal print-
heads and high power buffers. IN 7 10 out 7
The ULN2001A/2002A/2003Aand 2004A are sup- 5 COMMON_ FREE

plied in 16 pin plastic DIP packages with a copper GND WHEELING DICDES
leadframe to reduce thermal resistance. They are
available alsc in small outline package (S0O-186) as 5-1979/1

ULN20010/20020/2003D/2004D.

$o
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S L) Ellally ¢Sl llee i 8 duibaiall Sl it £ Ll o3 (FBD
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Programming Microcontroller g iisS g Sial) daayp -

Sl Jaaaall (685 L gl oY dualdl dall Atmel AVR Atmegal28 s iy Saall daa il
) Cale ¢ linly Galal) LAmicro malin axiins ¢ oSaill yileys 4lyeSll jilsall 3 axdiid) lall
Cale zluly o Sy Kuall Aaay agh ) Jeal Jn Juatal) il alglin g o35 (hex)
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e e e .

T e paslslislyssy cssaalel Freol b vewilicesl. Ao yisis Sames yisis wwaoanrsl L4
rors theism maft wasres 7

P _3- = — :‘ Ty ::= 'EJ‘ i 213 :-.,-
,",__""L-l‘l_'i___u__n.'ﬂ

a2y ! }"_ [ =10 I I Careesl] I

I~ Adyways ssk before opening this file

. 5y This file does not have s vahid digitsl signasturs that vorfies its
t-"ﬂ, publishsr. Yoo ahoudld omly om aoftsyane Tromn publisheers oo Troast |
: = - p i P— g -
Hose can | decids swihat softvware 1o ran e Emscmltm] e (o W o (R TRY)

I8 LDmicro - Program Editor - (not yet saved) : e @
File Edit Settings Instruction Simulate Compile Help

Name Type State Pin on Processor | MCU Port
o MCU selected cycle time 10,00 ms fproce::sar clock 4.0000 MHz CloCIERE0LCOMm 5
BIE i Dmicro - PFrogram Dditor - (ot t warel} i i 1 =101 =]
Fie Ddit '.".il-lrll Inetrigction S il- '.nn'\.rulil HEl @)

Opon... Ciri+D
Save Cirl+5
Gave An...

Export As Text... ColsE

Exit

e TR o gy

e ML) selee bedd leyele tme 10,00 ma P ocessdr cleck 4, 0000 MHE =l bl il i R T

I LDmicrs - Program Editor - (not yet saved) ; i T @ =102 =]
File | Edit Settings Instruction Simulate Compile Help

Redo Sl Edit 220 4adla

Insert Rung Before Shift+& Sl JA b w13l u&.ﬂ-l‘lé A kel OS] a2y
Shift+v  Adsadl ladl g sl ol sl Jdsaid 4fil ol 4y sal e
T R L e et ot
el Aiiall laeadl dlly sad
A5l ualil fana Segiily sladl AR aly
L EAPL T S R Ad uaic gl

rerr—rerre—ee reren
R R e P B e e A T A L U R

Mame Type State | P ©n Processor MCL Port

na MCL selected cycle time 10,00 ms processor clock 4,0000 MHz fﬂﬁxﬂ%‘fﬂm‘:@m

o)
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i3 LDmicro - Program Editor - (not yet saved) s @ =101 x|

File Edit | Settings Instruction Simulate Compile Help

MCL] Parameaters. ..

Microcentroller k

Settings gak.aill 3:a0 o Sisaei a3
petiienall sl AlsS g tall adlad. gl Cldsl L

st Saall al

hd

MName Type State Fin on Processor MCU Port

no MCU selected cycle time 10.00 ms processor clock 4.0000 MMz mmm{m =

2z FLC Configuration . e =<
{ 7') Cycle Time (m=): | 10.0 3 _. a0 ..;.:--._.':l ] l
i - R X W
Crystal Frequency (MHZ) 8.000000 Cancel [
l 2 et aialt (JleaTolls
Mo serial instructions (UART Send/UART Receive) are
in use:; add one to program before setting baud rate.

ST P——_

T he ocycle time for the "PLC" runtimme generated by
LDmicro i= user-configurable. Very short oycle time=
rmay Nnot be achievable due to processor spaaed
consStraints, and very long coycle times may not bea
achiesvable due to hardvare overflowves., Cycle tirme=s
bBetvweeaen 10 mis and 100 mis will usually be practical.

T he compiler must knowve what speed crystal you are
using with the micro to convert betws N tining in

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

you Aare using to determine the maximuoum alloveable

clock speed before choosing a crE[SISISECETH ST

ils LDmicro - Program Editor - (not yet saved) e - 10| x|

File Edit | Setings Instruction Simulate Compile Help

MCU Parameters...
Microcontroller b

Atmel AVR ATmega128 64-TQFP 93 95 9 yal £y sl

Atmel AVR ATmega64 64-TQFP

Atmel AVR ATmega 162 40-PDIP

Atmel AVR ATmega32 40-PDIP

Atmel AVR ATmega16 40-PDIP

Atmel AVR ATmega8 28-PDIP

Microchip PIC 16F628 18-PDIP or 18-50IC
Microchip PIC 16F88 18-PDIP or 18-50IC
Microchip PIC 16F819 18-PDIP or 18-S0IC

Name Microchip PIC 167877 40-POIP | _PinonProcessor | MCU Port
- Microchip PIC 16F876 28-PDIP or 28-50IC | dlooeEEe.ComMm
no MCU selected Microcho PICIEF687 P00 pck 4.0000 MHz 4

oy
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£ LDmicro - Program Editor - |tk J"'"’“CIJ'” b

Insert Contacts g

Insert OSR (One Shot Rusiig)
Insert OSF (One Shot ruicei_j;

Insert TON (Delayed Turr, un)
Insert TOF (Delayed Turn Grt)
Insert RTO (Retentive Delayed *um On)

Instruction

Insert CTU (Count Up) U
Insert CTD (Count Down) I
Insert CTC (Count Circular) ]
IName Insert EQU (Compare for .6 E hProcessor | MCUPort |
f N N I
—— Insert NEQ (Compare for Not Equals) e (PEEsCOEOn 2
Insert GRT (Compare for Greater Than) > &

iz LDmicro - Program Editor - (not yet saved) . T e =10 =|
File Edit Settings Instruction | Simulate Compie Help
Hslanll plB 31 JaIH :
SEATE i | F Hilaadl syl
| - . #lels il cdd gl
Faalg i gl Hlsla,

Simulate 5430 g 5lSlaalt 4.a03

Type State Pin on Processor | MCU Port

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

il§ LDmicro - Program Editor - (not yet saved) @ =10 x|
Fie Edit Settings Insbruction Simulate | Compie Help

unall ol Ry pudl ol 23

Complle As... Senally pual a3 ga a2 i

Comple Jsgailt ¢ Aaa yilt daitd

Name | Type State Pin on Processor | MCU Port
no MCU selected cyde time 10.00 ms I processor clock 4,0000 MHz slwesseeiE@) 7

ey
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_

xbuttan

O () Normal

® (/) Negated

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

Assign:

8
9
10
11
12

15
16
17
18
19

Name

#button
Yled
Rblelk
RFast

L

Microchip PIC16F877 40-PDIP

TFfast
-------- [ToF 100.0 ms]---[TON

Tnslow
TON 100.0 ms]=-==[TOF 1.000 5]---cmmmm s ) —
[ ] [ ] /]

R RESERIBA

Saurce
() Internal Relay
OPin on MCU

| Cancel

Name: [EEE

Tnf:

100.0 M8)=m=m=mmmmmmmmm e m e

ar

Rslow

Ay Sl

7 D ST

S S e e i

Ty State

digital in 21 RO2

digital out a0 RD7

internal relay

intérnal relay o

i i

cycle time 10.00 ms processor clock 4.0000 MHz

of
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Zalip) g —v

Jas a4l Sl 2ol ) Ailal Sy G ¢ fld anly o 4y o alipdl) 0y e

(Instruction > Insert Contacts) awiall Ll (e Slaadladl (3 Ao gans Adlal Koy JEA)

Jay Gy Jasi o) hip case Gledldl o) s X Cua TXnew' AL el
claadal s s 5 o Saal) Laal s ol anads dial oSay ¢ s 5isS Saally

Tyl pailad —¢

. Digital input & output 4.8l culsjaally ElALl aa Jalady =)

. TIMERS(TON, TOF, RTO) culisall aw Jalaiy =¥

. (CTU, CTD, ‘circular counters’ for use like a sequencer)lalaall aa Jalaiy =¥

analog inputs, analog (PWM) Zcanll (aje Jaaad i Blall Jaall ae Jalay — £
. outputs

integer variables and arithmetic duluall Gladeilly a0l Glpatiall xe Jalaty —0
. instructions

@A) ehal ) o Al Y Al Sael e IS0 Jbd) Jlasy) Asew =1
. easy—-to—-use serial communications, to a PC, LCD, or other device

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

. EEPROM 3 K1l clyasia e Jalatis —A

simulator, to i s oSl 8 ancay Ji malinll Hlidly Jiad dee e LiSey =4
. test your program before you generate AVR code

zalipd) o Janl) cijghd -0

. (Settings —> Microcontroller)ilauidl AdlEl e g o Kuall g3 lial —)

- lagdeil) Gada o)z bl maliyall Jaes (K=Y

Al 2 Y) Ay Al 5l dagbeil) Cpand (mass 55 ey malipdly sl ¥

. COil Calal ey M Aadat dgngs rann ¥ 0 Jl) disns e Ln mans ¥ el iamy —¢

e aas alill fay -0

(X
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. Edit > Insert Rung Before/After Aol 4@l (e ylaul bl (Say =1
) e 05 O8Iy aaly sl (8 (sl o Bataag 58 Ao b il auay (Say Y
bl B2 aladnul

CHEX jde adaw Cile ) aten i clld any 25 31SIaally o3l ) b€y gralipal) LS 3aa —A
Bl Jasas b eainll p55 e Jy anY) & J5Y) el

(A Jad) e wablal aal) 1y o <aall Jas cay i Xname o
(zAlls Jal Mlie Gl aal) JlgsiS Sl mia i Sl Yname
CAdalall i S o Saall 51 A A ) il Adl, e Rname «

. oailite o e O elpw e Jiw Cname «»

- AD 8y A Al Jsae J33 (e dail 36 )8 Jiey Aname

- ele aladiu) puia Jia Name o

G A Y ) w0 Canas G ) geaiell ety e e ey Cuso 2l (Bl laal o5y
gl awd &5 Tdelay' au¥G (TON) Sl ciine o o) Uadd) (e a3lh JleSy ¢ zalipal
Aalal) )8 ) zliag dlae IS Y eyl i 8 Tdelay' aw) iy TOF)

Dl dadais “Tdelay' VG (RTO) Sl g ot o) iSae 060 38 A dga (1
- el iy el G Jaad o) 3y Alladl oda 84y Tdelay' cdsaly g yl(RES)
oy« ol o Y o) g 4y ¢ (L) i) Adaplls als Cigia e 0sSi O) Sy il ol
a5 and sl e e Jand o) @iSay (MOV, ADD, EQU, etc.) dalall cliiall cilaglss
OSay JBal) s A28 Ulal Jasde (585 38 585 dlaally Ciigall ae Jalailly st 5 Jf g3l g
e e o) Ala die cdsdl o) daadl G L 13 asd o) Laal

oo ASilesil Agm Al sdag galindly sagasell ClEH IS Al Laadl Coge ASLIN Jaud

A S Sl Cayla ) ity o) il o)) casy "Aname’ 5 Yname' 3 Xname' cilulkl)

of
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Simulation 3lslaall —%
e baxl 4 Simulate > Simulation Mode sl 4@l e 38l A ) Jsaall

.EESE;;J\ELLﬂ gsét_ibénnﬂ)éjéxq G}AL{*Q“)@LEﬁ <Ctrl+M> Craliagl)

Sl Jadill 8 JoS paiall Jafilly aaly 8)50 aSadiall Juadil Gliball $lase Je aaial)
e e haall 4 Simulate > Start Real-Time Simulation dawidl i@l cp sl
- abal) Jadall g Jamy O o WS Jamy gag malinll jeday <Ctri+R> (palicdl

Sl o alieail aaliag Mg hex  jde cwlawl) cald) alg ddags ) Jas callaall les 4
STPCTN

: Jl (Y=¢) Jal 6 S Jalaaal) JSAT daguay Jbia

| sourtonl Téon Rehhatter Yre 11
1 || Ji[—————=———[7TON 1.000 =j-+——-———=- B e ( y———
(1 |
1) Xt 2 T8or ||
| ————- 1/[{-———====—=[70F 2.000 =]1-+ I
| N
11 1
| I
1 KRchatter Ton Tnaw Rchatter 11
2 11 i -~[TOM 1.000 &)----[TOF 1.000 s&]-——-——-~- -y
| I
| I
i1 11
| | ————— U ] m e e ——————————————————————————— I
| |
(Y—¢) Jsi ATTIEOTOTY

" dadll Al e Jia Tdof 5 ¢ " turn—on delay " Juagll il cdse Jia Tdon cua

"turn—off delay

ol el Sladls (a5 ety o Silly Jalaal i =] [-= Aabeill ) ol
- Al Glile (ga @:\S Jalalig Caypais G’d\} @M\ Jod ——( )—— dadrll

dalaad N 5 )Saall Ghll panadd WS maaa malipll ) 46l deld o 5S Laaie
2l 2 s

oV
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: AVR
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' v < . A
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) R
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bl A )l dgal 5l jekas o5
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B
B
Casl
Fei
B

Lk
£t
Wi

i

4
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g Byl A8l maliny Z L) A3 ey Byl By any g Al ey Jiadil ABRY) amy

el g 8500 Jomgi aSail) pealiyy Jrans
(1) dua
p e la ADU 4l galiyy
o il gl Aadaitia 8o Lal — Byaians oLl — Off (3¢l ) Jihasi 2y @
cJae Lal) 2 ) e 5LEY) Al b g i) S e ailla alind) Jmy o) cany 0
ceilal daall s Bandat ey Mag e
ot ¥ Al sydiaal selal) Al o) Al Gl off Al &« Al o) Jsis Cagu o
EE*> HIRIN
JXag cins o F 0) o0 (Y ¢ v day Cagu ol e

(ol Ala e el daall 4end Cstate (dae 4 plaud) Jesd Glos aleis Lo JS, @

Lyl Lo (35 6 5 US Jary Caguss Xbutton  Jaally Jae Lall ~Uiaally (aydil) (sf) Jasiye

Alla yonts aum b (Al dae Lo illy) malial) Alls dladiud o L gl e 230 Y)
s (32n o Mol s (e s S A5l cilabed gaa) alasiuly Gl Jad gl ¢

i LDmicra - Progtam Editor - (not yet saved)
S« Sdt Settings  Islruction  Sindale Congee  Help

_Mam= 1 7vpe | Sinte _Pronfrocessor | MTUSoer 0 | =
Wi e bl B peradrverar IS b
ne Wi sokcted ke time 1000 s proacesscr ciock 1.0000 147 @I-C;-Q'ch)'(q{:)m’

T
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$l) aiie za L) "Cstate == 1° dodedll (58 Baie ) A 8 malipd) IS 136
cslhe s LS PYled® zAl Juis o) 5l e Jend 5 ey (dapdll Gy

Lis oSly(dayill 3a3) Yled* z Al 56l *Cstate == 2¢ daleill a5 ¥ Al & o
CaXie Ly alll 6 @lXie "ROSC (Y Dlaty o adiye ) s "ROSCY ()5S Laxie

o sthe s LS B sl

sam Vs (hpd ol @iad axe) s gl e e gl s Y 0 Al 8 Bl e
) Al ey 3yl

zalipall 5lslas
oL 3Saa] Cpatiise s OY) e

Lbiddl el 4L aaly jedae iy . Simulate > Simulation Mode ual) e

ol ae i gl el o Gl galyll sl Ll
Simulate> Start Real-Time Simulation tal ( Jsiall) 3y5all ey Jaal

slie cllile (PYled®) alll (Sl . el Jee Laadl 1 Chaad e ludl LS Cogu (NI @

cany lae Ll Z ) e darall S5y ol 4V sayp g3 sa OFf

L ASLEY Jind AL Xbutton (aill Lo agaje i i e liall 2l e aial) 3lSIad]

. Onicro - Simulation (Runnang) - (not yet =5
Fic X t Semdote ' Help

| Type e Pin o Processor MR Post
WKt tory digitat in 3 {rot sssigred)
vied digitad out E {rwot assigrned)
Rosc iy elay o
Tosc_on burn-on delay 0.00 ms
Tosc_off burn-off delay 0.00 ms
Cstate counter 3 (00001}
No MCOL selacted cyche time 10.00 me= processor clock . 000K EiSTs Pr s Raxa IO =2

1y
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S seba¥l Jiay sy V (ool oY) "Cstate” aaall 1 Jany gag malil) salie (Say @

clayy

ek "Yled" il Al ) Caal el () 50 () (S s adige muay Al A @
e sl

) e (lakal Al Telall )y Al 2L "Xbutton' el e 73 il e

Al ddaral) 31SIaal (5 A 3y asaka
 laais LS dadaiial) 5L 8 "Yled" cald) lay @
Belia¥) ade (o Byt (aidia maay Cosu L) Aozl Al 1)) o

(Y=0) JSall b dileal 5300

)
'
|
|
!
!
|
)
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.

(Y-0) Jsal)

T
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