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Data types

basic data types

gl | Bi% X/ NA Mt

BOOL i@ BIT data 14t OK OK OK
INT By integer 16 fiit OK OK OK
UNIT ®F BEREMon-—posotove/nonteifigative infO&r OK OK
DINT ¥ two—digit integp32fin OK OK OK
UDINT EFEWSEEYN nonposotpI2fion—negat] @ double |@Kger OK
LINT RAEF)EY long integer|64 i OK OK OK
ULINT EFERRENAET) non$bfotove/nontM¥gative 1¢@K intger | OK
WORD 16 {i7t#¥¥ 16 bits data 16 {7t OK OK OK
DWORD 32 i@ 32 bits data 32 fiirt OK OK OK
LWORD 64 fin@H 64 bits data 64 firt OK OK OK
REAL N real numbers 32 i OK OK OK
LREAL REY long integer 64 fiit OK OK OK
TIMER ETESER(SHERBMIE1.) timer| EE : 1 it T HiE ES-3: OK

(see note 1) PV : 16 firt Does not
COUNTER STMBERERBE ) g 1 it THiE =i OK

PV:16 it
counter (see note 2) Does not

support




Data type

advanced data type— arrays

The array data structure(Array) is a data structure composed of a
collection of elements of the same type, and a continuous memory 1is
allocated for storage. The storage address corresponding to the
element can be calculated using the index of the element.

_>

data declaration typek ARRAYTO..?] OF X data type

size of the array

Example:

There is a variable named APPLE. This variable is used to record the

weight of 10 apples, so we set the data of this variable to
ARRAY[0..9] OF INT

APPLE[5¥ = 1080  According to the rule on the left, if you Wwant

to know

sixth apple weight  the ninth apple =APPLE [X]



data type

advanced data type— arrays

@@ﬂ% j_nSv@ontroller_O - Sysmac Studio (64bit)
8 ccal|lpscscs 2An]|x|a |

| Section0 - P b
1 o \‘-- =3 »:.,. —

Sy '3.Added a new internal variable named
R - 2H nght

>RE | g% | ¥8 |

m [ ]
L] L]




data type

advanced data type— arrays exercise

[B] #5:2== - new_Controller_0 - Sysmac Studio (64bit)

[ =EhEs :
> , % g _ SER | &5 | =m |

Y il POUs
-} En

e Inspected IR —_——— R — - ——

new_Contr ARRAY[O 9] OF B

varil ab 1 es T "TRUE FALSE BOOL el
g False "TRUE "FALSE BOOL B il
Light{2] True TRUE "FALSE BOOL
Light{3] False "TRUE | "FALSE BOOL
Light[4] True TRUE "FALSE BOOL [“Boolean ¥
Light{5] False "TRUE ' FALSE BOOL [“Boolean | ¥ |
Light{6] True "TRUE FALSE BOOL [“Boolean '+ |
Light(7] False "TRUE FALSE ["Boolean ¥ |
Light{8] False TRUE "FALSE [(Boolean |+ |
Light{9] False TRUE 'FALSE




data type

advanced data type— arrays exercise

A union is a value with multiple types or formats. Some

programming languages can have a special data type of “union” to
represent the above variables.

The length of a union is equal to the length of its longese
internal member, and they all share the same memory.

Example:
Set a WORD and an array Boolean in the union

array Boolean value is 1000 then WORD would be 8
on the contrary

WORD is 10  the array boolean value is 10000



data type

advanced data type— struct

struct refers to a data structure is a kind of Composite data
type in C language

A struct is also a collection of elements, which are called
members of the structure, and these members can be of different

types. Members are generally accessed by name.

example:

A sandwich 1s composed of toast, ham, lettuce and eggs. If today
we set the sandwich as a structure data type, and you want to
find the toast in a sandwich, this variable is sandwich. toast



data type

advanced data type—enumerations

Enumeration is a basic data type in C language, which can make
data more concise and easier to read.

I[f a variable can have several possible values, it can be defined
as an enumeration data type. The so—called “enumeration” is to
list each value of the variable. These values are called
“enumeration elements”. These enumeration elements are named
using text strings when they are defined.

Example

Let the rainbow variable be an enumeration, in which the
enumeration elements are set to red=1, orange=2,..., purple=7
If this variable (rainbow) = 4, it will display rainbow

Horeen according to the set enumeration element


whitleyhsu
Example


Function Block (FB) *If you don’t understand a function or function block,
press K1 to query it.

Instructions:

1. You need a name
2. If you use function blocks with the same function, you need
to set different names for the function blocks.

3. There is a memory function that will take up the memory
location inside the controller.
4. Belongs to struct

. , *Because it 1s a struct,
5. Common function blocks are timer and counter

if you want to use this
timer output signal

T0 — name(no repetition) alone, as follows:
TON == function type T0. Q
| |
‘press F input <N Q1> output , b
When the timer expires, this contact
set the time *1PT__ET[™ time passed will close and conduct, as follows:
(T#7?s) T0.Q

timer Il/‘
I



. k< 9 ° .
Function Block (FB) If you don’t understand a function or function block,

TON exercise Press Fl to query it.

FEEE - new_Controller_0 - Sysmac Studio (64bit)
|y s aascalprcucn 2 a0 |k |a

my ) )
oo ). After the input is completed, you can

ﬂwﬁ ' see the variable named TO in the internal
Mf;;__variable table, and the data type is TON.

i i 5

. F->enter TON->Name the FB TPS_

PL2

(O
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Function Block (FB) If you don’t understand a function or function block,

TON exercise PressFltoquery it.

B #2=% - new_Controller_0 - Sysmac Studio (64bit)
E|EFR ®/EE BRM JBAD FRP ZEIEQ KRE IRM #B3W) HEH)
|y @ a @ aleecxcs aan|n|

ZERATSE

4 BERER
\d EE

v @ PoUs = B = *When TO time is up, T0.Q
B ST will also close.

. 13
TON

T,

Q

3 - Ei |
- new_Controller 0 ProgramO.PB1 I TR FALSE I_
Program0.PL1

new_Controller_0 True "TRUE  FALSE

new_Controller_0 ProgramO.PL2 True "TRUE FALSE
new_Controller_ 0 A4 Program0.T0

In True TRUE FALSE

PT 3s0000ms NN

Q True TRUE FALSE

ET 3so00oms |
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Function Block (FB) If you don’t understand a function or function block, \

TON exercise PressFltoquery it.

0 T0
PB1 TON P
|
— | in Q O_
T#3s—PT ET—& A58
1 10.Q PL2
L
_{ r O_
0 T0
PB1 TON
[L In Q

T#3s—PT ET-EASE

*The upper and lower have the same function, just
different ways of writing.



Function (FUN)

Instructions:

1. Unlike function blocks, no name is required.

*If you don’t understand a function or function block,

press F1 to query it.

2. There i1s no memory function and it will not take up the
memory inside the controller.
3. Common functions include assignment,

four arithmetic operations,

s AEIT I EN
IN

MOVE

ENO

etc.

comparison,

ouT

EN
IN1
IN2

EN

move/assignment

comparison

| nOut InOut

INC

ENO

Increment

increment,

can be input
and output
*can be
overwritten



Function (FUN) *If you don’t understand a function or

assignment, function block, press F1 to query it.
comparison exercise

l:l FREEE - new_Controller_0 - Sysmac Studio (64bit)
ERE AEE ®AY) BA) ERE) SHEO S50 IAD BBW REEH)

\ﬁ‘EﬁJ\{%ﬁ\%‘&\E, |

-k, C

# named Function
Data type is  “INT”
initial value is “0”



*If you don’t understand a function or function block,
Function (FUN) press F1 to query it.

assignment, comparison exercise

Press I->input=->IN1 type Function. IN2 type 0

PLI

Funtion—{ In

0—{in

Press I-> type MOVE ->IN type 1. OUT type
Function |

—Funtign

1 - PL2
EN O_
Funtion—{In1
1—In2
2 T
= TON =
EN In Q O_
Funtion— In1 T#35—PT ET|—-#ASF
2—{In2




Function (FI IN) *If you don’t understand a function or function block,

assignment, press F1 to query it.

comparison

FEEE - new_Controller_0 - Sysmac Studio (64bit)

{ B |
' 1ew._| L “ 7' ProgramO.Fon - 0
Program0.PB1 TRUE
Program0.PL1 TRUE

new_Controller_0 Program0.PL2 TRUE

new_Controller_0 Program0.PL3 TRUE
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Enter watch list


exercise 1

1. Set an internal variable named “Number”, the data type is
"INT”, and the initial value is 70~

2. When Number = 1, PL1 lights up

3. When Number = 2, press and hold PB1, PL2 will light up, release
PB1, PL2 will turn off (inching)

4.  When Number = 3, press and hold PB2, PL3 will light up, release
PB2, PL3 will light up (self-holding)

5. When Number = 4, press and hold PB3. After 3 seconds, PL4 will light up.
Release PB3 and PL4 will turn off.



Exercise 2 (3—color lights)

1. Set an internal variable named “Num”, the data type is "INT”, and the
initial value is 70”7

2. When Num = 1, the red light (RL) is on. After 3 seconds, the yellow light
(YL) is on. After another 3 seconds, the green light (GL) is on.

3. When Num = 2, the red light turns on. After 3 seconds, the yellow light
turns on. After another 3 seconds, the green light turns on.

After another 3 seconds, all the red, yellow and green lights will go out,
and then repeat the above cycle after another 3 seconds.

Num =1 Num =2
3s 3s 3s 3s 3s
t 3 |

driving point

how to avoid output = impedance T =
> 2.Set & Reset e I

H O—

“ }JW §>% Ly ol

driving point impedance



Exercise 3 (3—color lights 2)

1. Set an internal variable named “Num”, the data type is "INT”, and the
initial value is “0”

2. When Num = 1, the red light (RL) is on. After 3 seconds, the red light
is off and the yellow light (YL) is on. After another 3 seconds, the
yellow light is off and the green light (GL) is on.

3. When Num = 2, the red light is on. After 3 seconds, the red light is
off and the yellow light is on.

After another 3 seconds, the yellow light is off and the green light
1s on.
After another 3 seconds, the green light goes out and the red light is

NN and than vrannat tha ahAava ~rvela

Num = 1 Num = 2

. 3s 3s ‘3_8 3s

1 3s |




Exercise 4 (3—color lights 3-Two—way traffic light)

1. Set an internal variable named “Traffic Light”, the data type is ”“INT”, and the
initial value is 70”.

2. Set internal variables named “WE Light, NS Light” with data type “ARRAY[1..3] OF

BOOL”
3. When Traffic Light = 1, start executing two—way traffic lights

two—way traffic lights

*knaming

10s s variable
— horizontal
z@mW) red: WE Light[1]
[ 3S

‘ yellow: WE Light[2]
green: WE Light[3]

vertical

red: NS Light[1]

yellow: NS Light[2]

green: NS Light[3]

ddt(N)




exercise H

switch button mode
variable instruction:

.

w

Set the internal variable named “"Mode”, the data type is “INT”, and the initial
value is 70”7

Set internal variables named “C0S1, C0S2 L, CO0S2 R” with data type ”“BOOL”

Set the internal variable named “Light” with the data type “ARRAY[O..3] OF BOOL”
Assuming that COS1 is a selector switch, the rules are as follows: left switch is
contact a, and right switch is contact b.

Assuming that COS2 is a three—stage switch, the rules are as follows: COS2 L. is on
when switching to the left, COS2 L and COS2 R are not conducting when in the middle
position, and COS2 R is on when switching to the right.

function instruction:

Ol = W DN+~

2S

When COS1 cuts right, Mode will be assigned the value 1
When COS1 cuts left and COS2 cuts left, Mode will be assigned a value of 10
When COS1 cuts left and COS2 cuts mid, Mode will be assigned a value of 20
When COS1 cuts left and COSZ2 cuts right, Mode will be assigned a value of 30
When the value in Mode is as follows, its status is as follows:
Mode=1 Light[0] bright
Mode=10 Light[1] turns on, Light[2] turns on after 2s, Light[3] turns on after

Mode=20 Light[1], Light[3] flash alternately for ls
Mode=30 Light[1]~Light[3] form a ls marquee



exercise 0

button counting

1.PL4 lights up after powering on
2. Press and hold PB1 for the first time, PLI1
will light up and PL4 will turn off.
Release PB1 for the first time, PL1 goes
off, PL4 lights up
3. Press and hold PB1 for the second time, PL2
will light up and PL4 will turn off.
Release PB1 for the second time, PL2Z goes
off, PL4 lights up
4. Press and hold PB1 for the third time, PL3
will light up and PL4 will turn off.
Release PB1 for the third time, PL3 goes
off, PL4 lights up

¢ T

PBI1

|11

(INT)

PBl1k # —

EN

InOut

INC

ENO

InOut

— PBl=k #

PBl =k # -

?_‘

EN
N1
IN2

*When the PB1 count 1s 3, remember
to reset the PB1 count to 0
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