INTRODUCTION:

LDmicro compiles

processors are sup-
ported:
* PIC16F87

LDmicro
PLC Ladder Manual

PICl6F1
PIC10F2
PIC10F200
ATmegal28
ATmegab4
ATmegal
* ATmega
* ATmega32U4
ATmegal
ATmega8
E 6
STM32
AL Code" for
LPT and COM

*
*
*
*
*
*
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*
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*
*
*
*
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Introduction to structured programming

Overview of Pascal Data Types:

Name ‘ Type of Data ‘ Examples ‘ - V b|
String | Holds Text New York', Evan' <Variable>

Integer | Holds whole numbers 3, 6, 1024
Real | Holds Decimal Numbers[3.14, 5032
Boolean |Holds True or False ([ TRUE, FALSE
(Chasacter| Holds a single character A, E'

Variable Ranges

Data Type Minimum Value[Maximum Value
reger 32768 3,767 |

. Longlnt [-2,147483.648 [12,147 487647
Basic -

Shortlnt  |-128 128
: Real 09x10E-39 ||17x10E+38
Variables

Var <Name>:bool;

<Operation>

Begin
<Name>:=<QOperation>;

<Statement>

<statement>:= <Name;

End:
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Introduction to structured programming

Have the code
orthe operation.

<Condition>

Basic- f<Condition>Then ”

Fher) p— -
<Statement>

End_f

Reaction of the code

\




Introduction to structured programming

If <Condition>Then
<Statement_A>
Else
<Statement_B>
End_If

Basic- Else

<Condition>

<Statement>
<Statement> §

Continue A>>




Introduction to structured programming

Basic-Mode

operator

<Stament_A>
If <Condition> Then
<statement O

End_If:

Continue A>>

\

<Condition>

True

Y




Introduction to structured programming

If <Condition_A>Then \
<statement A>

If<Condition_B>Then <Condtion> Statements
<statement B>

Basic-mode e

operation Sttenert
End_If
follow (Else)

Else .
<Condition> Statements

<Statement 2>
End_If

True

<Statement>




Introduction to structured programming

ifCondition_A>Then
<Statement_A>

Elsif <Condition_B>Then
<Statement B>

Else
Basic-Elsif  [_—pe Conders

End_f;

False

<Statement>




Introduction to structured programming

True(=)False :=True(Else):=False

:=True (Else):=False

((YK20r XS2)




INTRODUCTION:

LDmicro generates native code for certain Microchip PIC16
and Atmel AVR

microcontrollers. Usually software for these microcontrollers is
written

in a programming language like assembler, C, or BASIC. A
program in one

of these languages comprises a list of statements. These lan-
guages are

History of Inovation

PIC® MCU

1935 1990 1999 2010 2013
irst Microchig |H on PIC ntraductien of PIC MCU Core  Mare than 12 Billior
rals PIC MCUs shippe

2016
Creation of 8-bit
MCU Powerhouse

1992 1997 2003 200? 2015
WRCPU  First AVRMCU 500 Million AVR  Intraduction of A Maore than 7 Billion
troc MCUs shipped  MC 'l:ventSySlem AVR MCUs shipped

AVR® MCU

MCU Introduction ;-,-1: s shipped  Indepe srilent Periphe
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(TON is a turn-on delay; TOF is a turn-off delay. The --] [-- statements
are inputs, which behave sort of like the contacts on a relay. The

--( )-- statements are outputs, which behave sort of like the coil of a
relay. Many good references for ladder logic are available on the Internet
and elsewhere; details specific to this implementation are given below.)




INTRODUCTION:

Tdon Rehatter
| EESE. J[-====---- [TON 1.000 5]-#------- J[[-=mmmmmemeee ()-=e--- |
| |
| Xoutton2 Tdof |
[E— J[[-eeenens [TOF 2.000 5]-+

input, output and process instructions

Rchatter

‘ In the instructions part you can select the

.
‘ Instruc Simu wompile " Conly Help
Insert Comment
| Operations that change the course of the proaram >
e
v on a”sand Coils £ jays pset Lt s In it Pur
! ‘ il Inse tooal s I nal tzlz DL
| | ------ [ tND Pul;e gene/Mrs : Insert Contactsy tput Pin Shift+l. ===
| ‘ Fmporaton 5 Insert Coil: Output Pin L
Ertar s Insert Coil: Internal Relay Alt+L
| ‘ FBmparcanabE : Make Normal N
Signed variable operations > Mzke Negated N
Bitwise variable operations (Unsigned) » Meke St O 3
Make Reset-Only R
Insert Shift Register NEai it
Insert Look-Up Table
Insert Piecewise Linear
Formatted string »
UART functions »
5Pl functions >
12C functions »
Insert Set PWM Qutput
Insert A/D Converter Read A
Insert Make Persistent
TODO: Insert Software PWM (AVR136 AppMote) P
Insert QUADRATURE ENCODER
Displays »
Special Function for AVR (Obsolete) 3
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INTRODUCTION:

In setting then in MCU y
can configure Cycle Time,
URT Baul Rate, Cristal
Frenquency

BH LDmicro - Program Editor - (not yet saved)

File Edit Settings Instruction Simulate Compile Config
Ctrl+F5

MCU Parameters...

Set Pull-up input resistors

Microcontroller
Microcontrollers: TODO and DOMNE

Pin on M... Pin Mame Address

MCUP...

<

modified no MCU selected processor clock 16 MHz Teycle=10 ms F=100 Hz F/2=50 Hz Ncycle=0T=

_@—— - —

| File Edit Settings  Instruct Ssfsimu. 2 Compile SCCSS7 Help

HH PLC Configuration

PLC Cydle Time (ms): [R0.000 | Timer0|t: 1 | [J¥PiccycleDuty
MCU Crystal Frequency (MHz): | 16.000000 Cancel

0

9600

0 0

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

The cydle time for the 'PLC' runtime generated by LDmicro is user-configurable. Very shart
cycle times may nat be achievable due to processor speed constraints, and very long cycle
times may not be achievable due to hardware overflows. Cycle times between 10 ms and 100
ms will usually be practical.

The compiler must know what speed crystal you are using with the micro to convert between
Name Type | timing in clock cycles and timing in seconds. A 4 MHz to 20 MHz crystal is typical; check the
speed grade of the part you are using to determine the maximum allowable dock speed
before choosing a crystal.

Size

' < >
‘ no MCU selected processor clock 16 MHz Teycle=10 ms F=100 Hz F/2=30 Hz Neycle=0T=0+¢
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INTRODUCTION:

This screen we will see how to select our microcontroller

(TON is a turn-on delay; TOF is a turn-off delay. The --] [-- statements

are inputs, which behave sort of like the contacts on a relay. The

-zl ) statements are outputs, which behave sort of like the coil of a

relay. Many good references for ladder logic are available on the Internet

and elsewhere; details specific to this implementation are given below.)

A numpier SHERM=Ncethre dpdartnke

* e progsaris pic senled indraphizal/foim 5t nenas stamiuaist
of statesfients. Many people Willinitially Tinethis easier to

understand.

* At the most basic level, programs look like circuit diagrams, with
relay contacts (inputs) and coils (outputs). This is intuitive to

programmers with knowledge of electric circuit theory.

* The ladder logic compiler takes care of what gets calculated
where.You do not have to write code to determine when the outputs
have to getrecalculated based ona changein the inputsor a
timer event, and you do not have to specify the orderin which

these calculations must take place; the PLC tools do that for you.
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INTRODUCTION:

Flashing Steps:

Download xLoader.zip file.

Virus Check the xLoader.zip file

Unzipthe xLoader.zip file

Connect IPO1 and CCO1/CROx together

Insert IPO1 and CCO1/CROx into an available USB port

Wait for eventual drivers to be installed, if driver installation fail, goto USB Driver

Executethe xLoader.exe file

Choose Firmware. There is a .hex file included in the install folder. You can alsodownload a specific
radio ID pairs.

Choose your COM port. If no COM port is available, goto USB Driver

Click Upload

Wait for the text Uploading... to be replaced by <nnnn> bytes uploaded

Unplug IPO1 and CC01/CROx

USB Driver

If you have issues with USB drivers for the IPO1, then go here IP0O1, and install the driver from
the drivers folder.

 els LUTICIO - TIOGTGR LOROT - CALUGCTIDESS - Yra- B R/aaey F Sy By y Bk
Fle Edt | Settings Instucton S omp. Zcig de,

MCU Perameters.. qmduino Mega 2560 J
o 1 v Atmel AVR ATmega2560 100-TQFP

{0 kR EAT AN m

I ARYE 2 ey 20400 P —

Ard dnut2orard.,
o AL e AT Micro, LilyPad USB,

Atmel AVR ATmegal62 40-FOIP Z Robot

Atmel AVR ATmega32U4 44-Pin packages I

0 Atmel AVR ATmega32 44-Pin packages
{ s Atmel AVR ATmegad2 40-PDIP
Atmel AVR ATmega16 40-PDIP
Arduino Pro, Pro Mini, Mini,
Nano, Ethernet,
LilyPad SimpleSnap,

Atmel AYR ATmegads 26F0IP
LilyPad{Atmega328P)

Atmel AVR ATmegad8 28-PDIP

AunuA\rRATmzzazaPelp

Atmel AVR ATmega324 40PDIP
Atmel AVR ATmegab44 40PDIP
Atmel AVR ATmega284 40-PDIP

Atmel AVR ATting85 8-Pin packages «

Atmel AVR ATmega8 32-Fin packages Arduino Gemma
Atmel AVR ATmegad 28.PDIP
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Arduino Mega 2560 Pin Description

Program download to PLC

You will need to install the avrdude command. On several linux systems this

Flashing on Non-
Windows Operating
Systems

These instructions are provided
IS. If you encounter difficulty,
the instructions above before
porting an issue.

x Xload., — X
Hex file
i
t K
’Dl ce I
| M AT EGAZY ) N |
COM pot Baud rate <8
/ ‘r \,! 0 | ‘ Digital I/0 (D22 - D53)
Upioao About I
L 40 N N NS/
Analog Inputs (A0 - A15)
(O54) PP 0 - AN
DIGITAL 1/0 Osaioe 11 Ant
D22-D53 {osa1pe 4| Aot
(DS PF 5 - AINS i
st Hoeed Digital 1/0 (DO - D21)
o bt 14 A2 P .
FiEmpa gucsey s e
mEdea G
[P ok 52 (o0 P 4 A B0, o P 1ot
ANALOG INPUTS ,..,.,.Lm}.x‘, s

AD to A15

[
8 | USART] X Pin int §
1 2TX

]
02110 8| BC §CL. Extint 0
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Program download to PLC

GUI for old good AVRDUDE

AVRDude is an open source command line tool used to program AVR microcontrollers. If's been
integrated into many handy tools like Arduino IDE, MPide and more. This is where we usually don't see
much of it as programming is performed automatically. AVRDude is great software because it supports
most of AVR programmer adapters including majority of DIY and most of commercial ones. The only
downside of it that you may need use console and write long commands in order to program or read
chips.

If you don't feel comfortable with using command line tool, then probably the best option is find a good
IDE which would wrap it with nice and intuitive graphical interface. So you could with few button clicks
load binary in to AVR microcontroller. You can find many AVRDude GUI's around the Internet. Some of
them are obsolete, other are dedicated to one type of programmer adapter. If you are looking for
universal GUI take a look at AVRDUDESS which is pretty intuitive and universal. In order to run it you will
need at least .NET Framework 4.0 version. Among features we can mention that it supports most of
programmer adapters. You can drag and drop files for faster uploading, easy choose parameters with
drop down lists. Give it a try and tell what you think.
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Program download to PLC
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Mame

INTRODUCTION:

BASICS:

If you run LDmicro with no arguments then it starts with an empty
program. If you run LDmicro with the name of a ladder program
(xxx.1d)

on the command line then it will try to load that program at
startup.

LDmicro uses its own internal format for the program; it cannot
import

logic from any other tool.

If you did not load an existing program then you will be given a
program

with one empty rung. You could add an instruction to it; for
example

you could add a set of contacts (Instruction -> Insert Contacts)
named

"Xnew'. ‘X' means that the contacts will be tied to an in-
put pin on
the
microcon- troller. You
could as-  sign a pin to it later, after choosing a
HH LDmicre - Program Editor - (not y @ aved) - rl_

Edit Settings Instruction Simiulate Cempde Config  Help

Insest Comment

DOperations that change the course of the program »
Contacts and Coils / Relays 3
Edge 3
Pulse generators »
Ternporization »
Counter 5
Compare variable 5
Signed vanable cperations ¥
Bitwise variable operations (Unsigred) *

Insen Shift Register
Imzent Look-Up Table

Insent Precewise Linear

Formatted string ¥
UART functions ¥
Pl fumctiong ¥
12C functions »
Imseit Set FW Output

Imzent ASD Converter Read

IMCUP... PinMame fddress

Insert Make Persistent

TODO: Insert Software PWH (AVR136 Apphote) P
>

Inzeit QUADRATURE ENCODER
Duplays 3

no MCU s Teycle= 10 ms F=100 Hz F/2= 30 Hz Neycle=0 T=05

Special Function for AVR (Obsolete) ¥
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PLC Controllino

]
DAOV (0-20mA)

5V Pin
Headers
Analog Outputs

C ontrolino
MAX I Automation

PINOUT V1.1

8
Outpasts Raiaya

0@ @ui | pong @ Dos
N 7 & Pin Header current limit:
s
] T
1 A Gt » max per pin 40mA

wird o | o il £ cov nended 20mA

e 1 NSl T g
[ B
R o

o—

‘M]

MA.X-'.J.II:M.::IM

Absolute max 200md
[for entire Pin Header

Current limit @5Y + 3V3 max

200 (Fused [ reseftabie fuse]
/ |l e fim O SV bely 13 0mf
‘ A sigeitiny praechih
fesistance

L

GMND

CONTROLLIND Function

PHYSICAL PIN

PORT PIN

ARDUING Mega Board

[L.!] General Information

& Pay attention

CHIP used ATmega 2560-16ALU

= B
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PLC Controllino

The MAXI Automation

is the version of

Controllino M

s ifically t

lored for automation

s ialists that
0-10v I/Os! It

s the ct com-

promise between com-

pact size and big i i ﬂ:‘n RS
input and output Ab FF& 31 Analog In 6
quantity. The core AR PED ) Anaioe In B
[ele e is its

xibility. 12 pER—{ Digital 10 |
Pinheader protection : [ P03 [T Interrupt 0 |
caps included! c 30 " FResal

[T, 18

Afention [0 cu

Digital 11
Interrupt 1 45 EDH
17 8
PE4
23 10
Digital 12 42 42
Digital 14 40 44
TXD2 PH1 2 16

—- & Attention to current Frmit

E AREF AREF

& & & & & & & & & & & & B

]

Not 100% pin compatible
{2\ 102 ONAREEGH
Not 100% pin compatible
A\ to X1 @MIN|MAXI MEGA

S 641117

Attention to current Mmit

PEO

& Attention to current Gmit
Pl PO w0 T

i; ml
Connected to the ATmegalbul ond
used for USE  progromemicg  onod
cornmurtication with PC

b4
[

’ |
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PLC Controllino

RTC

65 CE
SCL

ySBl—{ MOSI | SDI
SDO

RTC /INT }.{ /INT

R/ 27 23-C2-TA-QC-020

= PET 9 ovL

ETHERNET

/sCS
SCLK

MOSI
MISO

SINT

W5100
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PLC Controllino
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Program download to PLC

indyno fapy
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Digital OUTPUT:

ESD

Program download to PLC

Pin Header Output

Protection

Protection resistor

Vin

ATmega - ESD
Output Port Protection

inglog/Dijital INPIJY:

# HighSide Switch

| (in Hender gy,

Screw Te.rm_mul
Power Output

A & 3
ESD
Protection

Protection resistor

Screw terminal

input

Automatic divider ] v
Division ratio: ESD
12V range: 3,06 I Protection

24V range: 6,14

Relay OUTPUT:

ATmega
Output Port

Pin Header Output

ESD
Protection

Protection resistor

4

ATmega
Input Port

r's
ESD
Rel
Protection .{ =

Screw terminal
Reloy
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Variable

Edit Settings Simulate  Compile

Config

Help

Destination:

Source:

B —

File Edit Settings

0001

Type

lest ger cral var

gr 19 alvar

€
modified

no MCU selected

Mame
dest
src

<

modified ne MCU se

BH LDmicro - Program Editor - (not yet saved)

Variable name that begins with symbol '#'

Instruction  Simulate Compile Config Help
Insert Comment

Operatic_ - that ¢
Contacts ind .cit” " Rel

Edge

Pulse generators

Temporization

Counter

Cec apat variable

Sit variable oerz ns
wwist_/aria! ¢ ope! tons [ it Jned)
22+ shiff Fegiste

Insert Look-Up Teulz

Insert Piecewise Linear

Formatted string
UART functions

SPI functions

12C functions

Insert Set PWM Output

Insert A/D Converter Read

Insert Make Persistent

TODC: Insert Software PWM (AVR136 Apphote)

Insert QUADRATURE ENCODER

nge the course of the progiam

nser M (M Ve),

S CALD (16 o1t teger,
LB bitn

Insert MUL (16-bit Integer Multiply)

Insert DIV (16-bit Integer Divide)

Insert MOD (Integer Divide Remainder)

rSubl

Insert NEG (Integer Negate)
Insert Random

Insert Seed of Random

2by
2k

Teycle=10 ms F=100 Hz F/2=50 Hz Ncycle=
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Variable

Variable name that begins with symbol '#' like
#PORTA, #PORTB, #PORTC, ... treated as output hardware port.
Variable name that begins with symbol '#' like

#PINA, #PINB, #PINC, ... treated as input hardware port.

Variable name that begins with symbol '#' like

#TRISA, #TRISB, #TRISC, ... treated as data direction register of
corresponding ports

#PORTA, #PORTB, #PORTC, ...

Note: Address PORTn and PINn are equals for PIC's.

The variable name that begins with a '#' character and subsequent a
number

(commonly a hexadecimal) treated as immediate address of hardware
register.

Value like #0xXXXX is immediate, direct, explicit addressing.

For example:

#0x8E treated as the address of the hardware PCON register

of the microcontroller Microchip PIC16F628.

#0x136 treated as the address of the hardware UDR3 register
(USART3 I/O Data Register) of the microcontroller Atmel AT-
mega2560.

The variable name that begins with a '#' character and subsequent as

a general-purpose variable name treated as the indirect address of
hardware register.

For example:

rmp -

{MV  porthddr:=} /| por tAdin 5 gnereiynurpo = fapimhlamosimisipgmhermioe AxAS.

o ex85)-

{MOV #porthddr:=}  #porthddr treated as the indirect address of the registar #8x85 PORTA (Microchip PIC1GFBE7).
-{ BxFA}-- Dutput pins PORT/ ar- set *o - “napy value of "71100AR.

{000/ jortidir 5] £ The girer 1riniose 4o tAdir fuard snls fow | aledadalus/of dy e

-{porthddr + 1}--

MOV #portiddr:=}  #porthddr treated as the indirect address of the register #0x86 PORTE (Microchip PICIGFR87).
- @x@F}-- Output pins PORTB are set to a binary value of 0EGEL1111.

25



Variable

create ladder programming that the program
analyzes its range.

Hector M.Diaz

=49
Xstar

xlimitsensor

1 xstop

If the digital input that has a value enters the logic of greater than 50, it will have an
output response. Next, you will see in the ladder

26
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Variable
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Fle Edt S

Variable

18 Lovicr- Simulticn onin) - £ oton et

g Ituction Smulse Comole Config Help

Name Tire Stite FinonM.. MCUP.. PinName s Sie Mochusa,

ul pale WI3:5 G Lbpis

Nimitsersar digtlin 0 ‘it

iy fitilin 1 ‘bt

Yetop digtlin 0 ‘it

Vilaide fghlat ‘bt
0
u

i MClseected procesercace 1§ VHz

NGO T

AU

T E?
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Variable

Hector M.Diaz

8 Omicro - Program itor - F\PIDldmicro\Al pidgrecon pr vabeld - 0 X
Fle Edt Setings Instuction Simulate Complle Config Help
Aprecion
il (READ ADC)---
: v )
002 { Aprecion}
0 [1>] 3}
0003]-=---[ 300]----+ (I
0 |
| v Pl:=]
¢ { 20
[1 ] ol [
000|-----] 3] i | [ -
| {Hov pli=}
RELUEL AL ok i 1L { 500}
duty_cycle 1 ktz
0005 (o fI
E {I’lh} /
Neme Type PinonM.. MCUP.. Pinbame Address S
P generalvar ot
duty_cycle generalvar It
gen =0 13
Wit e It
-y Ty It
,:/ ey 0 It
int relay 0 It

AP rted neel evenn el B Trvels 100 B 1M LS U AT e
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Variable

Hector M.Diaz

complete book includes 237 pages

and more than 70 examples of
programming in LD micro PLC

BB LOmicro - Program Editor - FAP Didmicro\Al pid\precion pmuvaiveld o x
File Edit Setings Instuction Simulete Compile Config Help
3 aprecion
001 Ve {i ADC}--
Alevel
—= ADC}---
{vov 1=}
{ Mevel}
{rov =}
{ Aprecion}
; control flo and valve
0004]
( 1 >= RL
0005{---- 1 (@I
2 |
[ | {mov PLi=}
{ 200}
[ >=] 1
0006|---—-[ 300] 1T
: {wov PLi=}
= 500}
duty_cycle 1 knz
{pan P1}
1
; Tevel control
[n11 >=] {wov L=}
‘ { 0}
| R3
j ,,,,,,
Name. Type State PinonM.. MCUP.. PinName Address bl
4] general var 0:0000=0 .
duty_cyde generalvar 0:0000=0
mi, general var’ 00281 = 689 .
i _— 2 o
il accinpy 058
A stion adcing 04281 589
P Mout On
Bl i, reley 1 S
< >
modified  no MCU selected processor clock 16 MHz Teycle=10 ms F=100 Hz F/2=50 Hz Ncycle=1867T
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