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Introduction HITACHI

Inspire the Next

Lineup
Programming software Compact type Modular type

Ladder Editor LD MICRO-EH
(since 1997) Eiaes

Control Editor LD MICRO-EHV EH-150 EHV series
(since 2006) —

==
Zu

HX-CODESYS | LD, FBD,IL, |MICRO-EHV+ EH-150 EHV+ series
(since 2016) ST, SFC, CFC | ¢ A

(IEC61131-3)
O

CODESYS

(old version:
EHV-CODESYS)

. : : A
Expansion units are compatible. A
I/O modules are compatible. Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 2




Outline of IEC61131-3 HITACHI

Inspire the Next

Outline of IEC61131-3
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Outline of IEC61131-3 HITACHI

Inspire the Next

Features

« Standardized PLC programming way

= Programming with the use of variable name
= 5 programming languages

= Structured program

= High re-usability of program / function

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 4



HITACHI

Inspire the Next

Outline of IEC61131-3

IEC 4 languages + 1 element + non-IEC 1 language

LD (Ladder Logic)

Graphic editor for binary variables and interlocking
R_TRIG_O

e A SFC (Sequential Function Chart)

awl sw2 R TRIG lamp Init —u [inivial |
] I—ex 3 o ()
3wl 3WE Eran TRUE
) i:=‘
[| |] [l H Stepod Step3 —|N |swichstep I
FBD (Function Block Diagram) ysage: Data flow etc. ]
a a o stepl_1
Graphic editor for networking and data flow Stepl Usage: State transition processing etc.
AND OR
ST& T =1 FHD_HL =] x|  For sequence control using
2 — = .
i epstepl_2 steps and transitions
ST (Structured Text) IL (Instruction List)
AND
tll O & — 1|  count M3 := count M3 + 1: 1 CAL TON_IL{
tiz —O z LZ wait timer (IN:= FALZE, PT:= T#3.63): IN: = ton_input,
3| Lz wait timer (IN:= TRUE); PT: = T#EEDDDS
CEC (Continuous Function Chart) 4 FOR 1 :- 010 counc T ET=> ton elp)
s LZ_wait_timer(): L
TOM_irst] 5| EHD FOR; LD TON _IL.Q
7 elp wait:= LZ wait_ timer.ET; 5T Lon_ output
3 s pubend 8|  IF count 55 < 24 THEW 2|  p Lift &
] WHILE test_outh £ 10 DO R ata L4 —
10 wax R2:=max B24+1: ST L ;a.m_le p—s
TON_inst? 11 EHD_WHILE —FElpLE_
" TON g 1z END_IF: . .. . .
T ) s £l Usage: Miniaturization of

Usage: Conditional branching,
repeating etc.

applications etc.

For small application or
restoring old programs

Usage: emphasis on visibility,

small applications, etc. N )
For conditional branching and loop

FBD editor with free layout incl. feedback paths _ . . . :
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Outline of IEC61131-3

IEC data types (Elementary data types)

HITACHI

Inspire the Next

No. Group Data type Size Range

1 Boolean BOOL 1 0,1 (TRUE, FALSE)

2 Bit array BYTE 8 0 ~ 255

3 WORD 16 0 ~ 65,535

4 DWORD 32 0 ~ 4,294,967,295

5 LWORD 64 0~ 264-1

6 Integer SINT 8 -128 ~ 127

7 INT 16 -32,768 ~ 32,767

8 DINT 32 -2,147,483,648 ~ 2,147,483,647
9 LINT 64 =263 ~ 263 .1

10 Unsigned integer | USINT 8 0 ~ 255

11 UINT 16 0 ~ 65,535

12 UDINT 32 0 ~ 4,294,967,295

13 ULINT 64 0~ 264-1

14 Real number REAL 32 +1.175...x10-38 ~ 3.402...x1038
15 LREAL 64 +2.225...x10308 ~ 1,797...x10308
16 Time TIME 32 0 ~ 4,294,967,295 ms

17 LTIME 64 264 -1 ms

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 6



Outline of IEC61131-3

HITACHI

Inspire the Next

I
IEC data types (Elementary data types)
No. Group Data type Size Format
18 1-byte string STRING 8xn ‘abc’
19 2-byte string WSTRING 16xn | “abc”
20 Date DATE 32 d#2016-12-31 or DATE#2016-12-31
21 Date and Time | DATE_AND_TIME | 32 dt#2016-12-31-23:59:59
or DATE_AND_TIME#2016-12-31-23:59:59
22 Time TIME_OF_DAY 32 tod#23:59:59 or TIME_OF_DAY#23:59:59

IEC data types (User-defined types)

No. Group Format

ARRAY
ARRAY

[0..255]
[0..11, O.

1 Array

OF WORD;
.22, 0.

.33] OF REAL; // 3-dimentiocal array

2 Partial range data type | WORD (0. .4095)

TYPE COLOR:
(Red, Yellow,
END TYPE

3 Enumerator

Green) ;

4 Structure
STRUCT

ID : WORD;

Flag : BOOL;

Weight
END STRUCT
END TYPE

TYPE STRUCT sample

: REAL;

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 7



' - HITACHI
Outline of IEC61131-3 HITACHI
I

Numeric literals

No. Group Example Remarks

1 Integer -12, 0, +123 Decimal number

2 Real number 0.0, 3.14159, 1.234 567 Underline is ignored

3 Exponent 1.2E6, 1.23E+3, 1.23E-6

4 Binary 2#11, 2#1110 1111 Underline is ignored

5 Hexadecimal 16#FF, 16#1234 FFFF Underline is ignored

6 BOOL FALSE, TRUE

Time and Date literals

No. Group Example Remarks
1 Time TIME#30ms, TIME#25h15m d: Day
or h: Hour
T#30ms, T#25hl5m m: Minute
s: Second
ms: Milli second
us: Micro second
2 Date DATE#2016-1-1, DATE#1999-12-31
Or D#2016-1-1, D#1999-12-31
3 Time of day TIME OF DAY#15:29:59, TIME OF DAY#15:30
Or TOD#15:29:59, TOD#15:30
4 Date and time DATE AND TIME#2016-12-31-23:59:59
Or DT#2016-12-31-23:59:59

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 8



Outline of IEC61131-3 HITACHI

Inspire the Next

IEC identifier (Variable)

Allowed characters : ato z, Ato Z, 0to 9 and _ (underscore)

Remarks

= Beginning with a number is not allowed.

= Multiple leading or multiple embedded underlines are not allowed.

s  Upper and lower case letters are identical. ("abc” and "ABC” are identical)
» Reserved words (FOR, WORD, AND, etc.) are not allowed.

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 9



Outline of IEC61131-3 HITACHI
I
IEC Instructions (FUNCTION)
Group Name Description Group Name Description
Numeric ABS Absolute value Selections SEL Input multiplexer
operations SQRT Square root MAX Maximum value
LN Natural logarithm MIN Minimum value
LOG Logarithm LIMIT Limiter
EXP Exponential function MUX Expandable multiplexer
SIN Sine Comparisons GT Greater than
COS Cosine GE Greater or Equal
TAN Tangent EQ Equal
ASIN Arc sine LE Less or Equal
ACOS Arc cosine LT Less than
ATAN Arc tangent NE Not Equal
Arithmetic ADD Addition Strings LEN Length
operations MUL Multiplication LEFT Extraction of left edge letter
SUB Subtraction RIGHT Extraction of right edge letter
DIV Division MID Extraction of middle letter
MOD Surplus CONCAT Concatenate
EXPT Power INSERT Insert
MOVE Assignment DELETE Delete
Logical AND Logical conjunction REPLACE Replace
operations OR Logical disjunction FIND Find
XOR Exclusive OR
NOT Negation
Refer Help for details ( >

>

)

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved.
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ms-its:C:/Program%20Files%20(x86)/HX-CODESYS/CODESYS/Online%20Help/en/HX-CODESYS.chm::/_cds_f_development_system_introduction.htm
ms-its:C:/Program%20Files%20(x86)/HX-CODESYS/CODESYS/Online%20Help/en/HX-CODESYS.chm::/_cds_f_reference_programming.htm
ms-its:C:/Program%20Files%20(x86)/HX-CODESYS/CODESYS/Online%20Help/en/HX-CODESYS.chm::/_cds_f_operators.htm

Outline of IEC61131-3 HITACHI

Inspire the Next

.
IEC Instructions (FUNCTION BLOCK)

Group Name Description
Numeric operations SR Bistable function block (set dominant)
RS Bistable function block (reset dominant)
Edge detection R_TRIG Rising edge
F TRIG Falling edge
Counter CTU Up counter
CTD Down counter
CTuUD Up-down counter
Timer TP Pulse
TON On-Delay Timer
TOF Off-Delay Timer

Example) TON at LD/FBD and ST

TON_0 ]
o Equivalent
teatl —IN ﬁ O test2 <:> TON 0(IN:=testl, PET:=T#500M5, Q=>test2, ET=>test3):
T#500ma — FT ET—teat3

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 11



Outline of IEC61131-3

HITACHI

Inspire the Next

I
IEC Instructions (Dedicated in ST)
Group Name Group Name Description
Addition + Assignment = Right to left
Subtraction - Function call | <Function name> () | Function or function block call
Multiplication * Return RETURN Exit from function, function block or
Division / program
IF - THEN
Surplus MOD Branch
Comparisons <, >, <=, >= ELSIF _ THEN A group of statements is to be
Equality _ executed only if the associated
: Boolean expression evaluates to
Inequality <> ELSE TRUE.
Log_lcal . AND END IF
conjunction cast _or
Logical OR ELSE"' Multidirectional branching in
cEI|SJL|Jngt|onOR END CASE accordance with value of a variable
Xclusive XOR Iteration FOR .. TO .. BY ..
Brackets () DO Iteration the number of prepared
Pointer reference | » times
Negation NOT END_FOR
WHILE - DO . . .
Power EXPT Iteration until the condition gets
END WHILE FALSE
REPEAT .. . . "
UNTIL Iteration until the condition gets
END REPEAT TRUE
CONTINUE Skip remain part of one loop
EXIT Exit iteration loop

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved.
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Outline of IEC61131-3 HITACHI

Inspire the Next

IEC Instructions (Dedicated in LD)

Group Name Description
Static contact 1 Contact

— /[~ Negated contact
Edge detection contact [~ Rising edge detection contact

[ Falling edge detection contact
General coll 13 Coil

=il Negated coil
Latch coil _(IED Set coil

=] Reset coll

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 13
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Inspire the Next

I
What's POU?
POU: Program Organization Unit = Program sheet
= The minimum unit of program. There are 3 types of POU.
= Program (PRG)
= Function Block (FB)
= Function (FUN)
Type Called by How to call I/O limitation | Store data
Task
PRG v Direct call Free v
FB - Instance call Free v
FUN - Direct call Only 1 Output -

[Note] Note: Do not mix up FB and FBD. FB is one of the type of POU.
FBD is a name of programming language.

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 14



Outline of IEC61131-3
.

What's Task?
Task: Handles priority and execution cycle of POU.

Software model of Task and POU

HITACHI

Inspire the Next

— POUL11 [FB]

— POU12 [FB]
— POU13 [FB]

— Taskl ——— POU1 [PRG]—— POU4 [PRG] —
— POUS [FB] —
—— POUG [FUN]
—— POU2 [PRG] —— POU7 [FB]
- POUS [FUN]
—— Task2 —— POU3 [PRG]—[ POU9 [PRG]

L POU14 [FUN]

POU10 [FB] — POU15 [FB]

* POU = Program Organization Unit

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 15
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Global variables / Local variables

= Global variables: can be used commonly in all POUs in a project

s Local variables: are valid in a POU where the variable is defined.

Example Usage example in POU “Test PRG”

Global variable
Name: Test, Data type: WORD

@ GL |S] Test_PRG X

- 1 PROGEAM Test PRG
z| VAR GLOBAL = zZ VAR
3 Test: WORD; 3 Test: WORD;
4| END VAR 4 END VAR
Local variable .
Z &VL.Teat:=100r J// Glabkal
Name: Test, Data type: WORD .
1 PROGRAM Test FRG 4 Test:=100; Local
z VAR
3 Teat: WORD:
4  END VAR

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 16



Advantage of IEC61131-3 programming HITACHI
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Advantage of IEC61131-3
programming

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 17



Advantage of IEC61131-3 programming HITACHI,

Global variables / Local variables

Local variables Data memory
Global variable list PRG_A PRG_B PRG_C
| Device (EHV-CPU1102) test : INT; test : INT; test : INT;
= 2l PLC Logic END_VAR END_VAR END_VAR PRG_B.test
@ cu —1. . 2.
m Library Manager Test:=1; Test:=2; Test:=3; PRG_C.test
HF] PLC_PRG (PRE) /4 7 74

= @ Task Configuration

$ MainTask .
Global variables
GVL PRG_A PRG_B PRG_C Data memory
VAR_GLOBAL VAR VAR VAR
test : INT; END_VAR END_VAR END_VAR GVL.test
Test; Test; Test;
7 7 7 7

- Effective programming among multiple developers

- High program reusability

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 18



Advantage of IEC61131-3 programming HITACHI
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Structured Program

Main_PRG
- SUB_A
SUB A(); >
T <« ——- . SuB._C
e SUB C(); |e— " [-— SUB_D
e - SUB_D(),’ g LD a
- -=- AND b
_ - OR c
IF a>10 THEN SUB_B SUB E(); | ST d
SUB B() ; > _—
END IF 1 - 7
- SUB_E
7 aETEly - o
SUB F
~
| SUB_F
___ O
I:=I+1;
‘@
REUSE <9 - Effective programming among multiple developers

REDUCF
RECYCLE - High program reusability

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 19



Advantage of IEC61131-3 programming HITACHI

Inspire the Next

Library
If you make frequently used functions as library, you can easily call
them from other programs. =» Program reusability

Ex) Scaling library for Analogue input Scaled output

tests
Analogue input\ SCALTHG /
analog in [ 000—IN 0UT —— scaled data Program
Max. value of scaling——> 18000 —|HIGH 2] SCALING |
2000 —Latr 1 FUNCTION BLOCK 5CALING
. . / z VAR THPUT
Min. value of scaling 3 TH: WORD;
4 HIGH: WORD:
5 LOW: YORD:
& FHD VAR
7 VAR_OUTPUT
g OUT: YORD ;
16000 o| o vam
- 1o VIR
12256 11 1IN: REAL;
12 1HIGH: REAL:
Scaled output 13 1L0W: RERL;
14 10UT: BERL:;
15 EHD_WR
[ ) -
Q 2000 :
1
REUSE z  1IN:=WORD TO REAL (IN];
REDUCE 0 3000 4095 3 1HIGH: WORD TO REAL [HTGH) ;
4 1LOW: =WORD_TO RERL {LOW) ;
RECYCLE Analogue Input 5 10UT:= ((1HIGH - 1LOW)/4095%*1TH) + 1LOW;

& 0UT: =REAL_TO WORD [ 10UT) ;

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 20



Advantage of IEC61131-3 programming

-------------------------------------------------------------------------------------------------------------------------------------------
*

* *
.
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

-----------------------------------------------------------------------------------------------------------------------------------------
*

*
»
------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------
*

Equipment-A Main
: A
Equipment-B Main
: B
Equipment-C Main
: C

*
»
------------------------------------------------------------------------------------------------------------------------------------------

[ N
REUSFa®
REDUCE
RECYCIE

Sub
B3

Lib Lib
Al A2
Lib Lib
Bl A2

HITACHI

Inspire the Next

New object X 6

New object X 4

Reuse X 2

New object X 2

Reuse x4

Features like Global variables, Structured programming, Library
make Programming / debugging efficiency increased as you make
programs.

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 21



Advantage of IEC61131-3 programming HITACHI
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High efficiency programming
=» Cost reduction for customers

Programming It may Fake some time to adjust at the
cost beginning however, the longer you use,
A the higher programming efficiency is.

Traditional programming software

\ CODESYS

> Time

[ N
REUSFa®
REDUCE
RECYCLF

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 22
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Features of CODESYS

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 23



Features of CODESYS HITACHI
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Visualization (Simple SCADA) and Trace

Visualization: Displayed on CODESYS

Web Visualization: Displayed on web browser

Trace

.
Add variable
i = Trace
- mmm POLST a1
"‘"“"““-.._‘_ - - POUST.a2
2 L - POUST a3
\ " mm POUST alarm
\ -
\‘/\‘<\Nﬁ

T
1m37s 1m38s 1m39z

e

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 24



Features of CODESYS HITACHI
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Write value / Force value

+ 1

+*

o

4

(il

||1|ﬁI

Debug | Tools ‘Window Help

Start F5
Stop Shift+73
Single Cyde Ctrl4+F5
Mew Breakpoint...

Edit Breakpoint. ..

Toaggle Ereakpoint F3
Disable Breakpoint

Enable Breakpoint

Step Owver F10
Step Into Fa
Step Out Shift+HF10

Run to Cursor

Set next Statement

Show next Statement

Write values Ctrl4+F7
Force values F7

Unforce values  Alt+F7

" Flow Contral

Core Dump
Display Mode

Write value (Set a prepared value to a variable)

| test] 0 | := varl] D<= | * 2:

< L e+ [e7)

|* cesc®E o= varimm ) + 2

Force value (Fix value of a variable regardless of program)

| test] & <100> | := warl[ 3 ] * 2:

< >

|© test@ 0] := vari[3 ] * 2

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 25



Features of CODESYS

Single scan, Break point, step execution

4

(il

Debug | Tools ‘Window Help

Start F5
Stop Shift+73
Single Cyde Ctrl4+F5

Mew Breakpoint...

Edit Breakpoint. ..

Toaggle Ereakpoint F3
Disable Breakpoint

Enable Breakpoint

+
Il

[+
[inl

+
il Il

Step Owver F10
Step Into Fa
Step Out Shift+HF10

Run to Cursor

Set next Statement
Show next Statement

Write values Ctrl4+F7
Force values F7

Unforce values  Alt+F7

Flow Control
Core Dump
Display Mode

Step Over
Step Over
Step Over

IF testl] 0 | »& THEN

testl] 0 |:=0;:

END IF;

|1:.E5t.3: =testd[ 1288 K1:

Main

Step Into

\ 4

<—
<

Step Over

Step Out

HITACHI

Inspire the Next

:’ Step Over
:’ Step Over
:’ Step Over

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 26



Features of CODESYS HITACHI
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Global network variable: Automatic UDP communication

Devices Properties — Send [Device: PLG Logic: Application]
= roma o ; e
~ [ [pevice (EHv-CPULDZS) ' Common | Link ToFile | Build | Access control |; Network properties |
=&l PLC Logic
=1} Application Netwark type: |LIDP v| [ settings.. |
Send
Library Manager Task: |MainTask w |
PLC_PRG (PRG) T
- List identifier: -1
= @ Task Configuration -
= -2E MainTask Pack wariables
8 pLc_PRo [] Transmit checksum
+ ﬂj Basic (Basic) I :
=[] EHv_CPU1025 (EHV-CPU102S) PR
=2l PLC Logic Cyclic transmission Inkerwal: |T#5I2Ims |
= n' Application
Library Manager [] Transmit on change Minimum gap: | |
Receive [€ [] Transmit on event ‘ariable: | |
= Task Configuration
@ Task.
+ ﬂj Basic (Basic)
Ok l [ Cancel Apply

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 27



HITACHI

Features of CODESYS e,

Comment out (Deactivation of instructions)

T#ls —|TIMELOW
T#Zs —|TIMEHIGH

testgray —

1 —

testgray
+

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd

% Cut LD 1z
Copy 3g_alarm ready_stat errbuzr3
. ][ N (]
> Delete 13
L ﬁi Insert Network a_l-ir[i'ﬂ [I.iu to rea.:ﬁy?[ls-:nt doarcls
[FF Insert Network (below)
Em Insert label e
3b_alarm manual ope doorready
&= Toggle network comment state [| H I] [I {I D
IF InsertBox
FF Insert Empty Box
2 BLINKE 0
F B D BLINK
TEUE —EHABLE O0T —&VL.al

., All rights reserved. 28



Features of CODESYS HITACHI
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Comment out (Deactivation of instructions)

4h Cut ST
Copy
Single line:
Paste g / /
x Delete 12 S REEEEEEEEE TRACE datg Frésssssss
' ﬁi Insert Metwaork 13 trace_datal:=5IN(kl);
5 14 trace_datad:=1.3*5IN(k1*3+1);
[iF InsertMNetwork (below) 15|  s/trace data3:=2+SIN(k1+3):
E=  Insertlabel 18]  kl:=k1+0.01;
17 trace xl:=trace xl+l;

#+ Toggle network comment state 1s trace datad:=trace xl.&;
13

IF InsertBox

FF Insert Empty Box

Multiple lines: (* *)

1z S FEFREREEEEE TRACE datg ####&&&&%4%
1z trace_datal:=5IN(kl1l);

14 trace_datad:=1.5*3IM(k1*3+1);

15 trace_datad:=Z*5IN(kl+Z);

18 i*

17 kl:=k1+0.01;

1la trace xl:=trace x1+1;

15 trace datad:=trace x1.6;
z0 %)

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 29



Features of CODESYS HITACHI
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Monitor of Ladder: Displayed at blue line for conducted circuit

RTRGO
crr_fw btn B TRIG crr_fw btn wrkTny_ M1 yanatop_#6338 wktny M2 yanOK_M70 overrun anykins_M71 yan_fw M75
i g o il il i1 Il il L/ 1Ml ll
TD1036 M410
A
cmd_ysncrr_fw [ln[l UZU
H[]H M24 arel
T
yanatop_ 638 yan_fw M75 b
—Ll Il
TD1030
— [ —
M&A_wvsnB
L

Flow control: Currently executed instructions are displayed in green.

IF [ 11| » 100 THEW
¥ 1z Ji=ong
ELSIF x___11 | > 50 THEHW
| 12 | 1= = 12 | + 2:
instlia] 111 | := 111, b[ 222 | := 222, of 333 | 1= 333):
instilfial 111 | 1= 111, B[ 222 | 1= 222, of 333 | 1= 333);
ELSE
by 12 | == = 11 | + 1:
instl (=] 432 | := 432, b[ 543 | := 543, c[ 654 | := 654);

inst2f(al 432 | = 4352, k| 545 | := 543, o[ 654 | := 654);
EHD IF

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 30



Features of CODESYS HITACHL

Switchable among FBD/LD/IL at a shortcut key

FBD : [Ctrl] + [1]

OrR AND ORr
varl X >1 & >1 [
var3 m - varl m— -
vars A~
R_TRIG_1
R_TRIG
vars [ ENR—CLK j&_ o]
. IL : [Ctrl] + [3]
LD : [Ctrl] + [2]
1 CAL R_TRIG 1{ o
_vﬁnl vﬂjlfﬂz vﬂ;lf vﬁ? CLE:= vars)
" —" > vari
vars OR var3
[ [ ANDN var2
R_TRIG_1 -
varg R TRIG ANDN VAard
—][ [——crx __’f— 2 OR R_TRIG_1.Q
3T wvard

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 31



Features: Fieldbus

= EtherCAT master

= Modbus-TCP master
= Modbus-TCP slave

= Modbus-RTU master

= o EthercaT
= B,-mh Masker
[ EthercaT Master

= et Modbus
=Wl Modbus TCP Master
ﬂj Modbus TCP Master
=Wl ModbusTCP Slave Device
[ ModbusTCP Slave Device

= W Modbus
=W Modbus Serial Port
[ Madbus com
[ Madbus s1o-com

35 - Smart Software Solukions GribH
35 - Smart Software Solukions GrbH

33 - Smart Software Solukions GmbH

35 - Smark Software Solutions GmbH

33 - Smark Software Solutions GmbH

3.53.3.0

3.5.3.0

3.5.2.0

3.4.0.0
3.4.0.0

HITACHI

Inspire the Next

0l Add Device

Mame: |

Action:

(&) Append device () Insert device () Flug device () Update device

Device:

Yendor: | <l vendars =

Name \endor Wersion
+- ] Miscellanenus
= ﬂj Fieldbusses
+- & AF-Interface
+.eaN CAMbus
= oo EtherCaT
= Be-jf Master
[l EthercaT Master 35 - Smart Software Solutions GmbH 3.5.3.0
= Ef Ethernst Adapter

m Ethernet 35 - Smart Software Solutions GrmbH 3.4.2.0
+ .~ EthernetIP
= Modbus
=~ Modbus Serial Port
[ Modbus com 35 - Smart Software Solutions GmbH 3.4.0.0

[ Modbus s10-COM 35 - Smart Software Solutions GmbH 3.4.0.0
+ - B Profibus

+- 5 profinet 10
+- § SERCOSII

[] Display all versions (Far experts anly)
[] Display outdated wersions

Information:

Flease selact a cevice from the A5t above.

&  (¥ou can select another target node in the navigator while this window is open.)

Close

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved.
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Features of CODESYS HITACHI

Inspire the Next

Programless Modbus communication
Ex) Modbus-RTU Master

Devices [ Modbus_coM x

=5 Untitled?4

=[] Device (HXx-CP1H18) COM Port
— Status

- ) pLcLoge | o e Communication
= u Appl’lcatinn Information arity Setting

General Serial Port Configuration

ﬁ]LibraryManager Data Bits
PLC_PRG (FRG) 1 stopeis 1
= @ Task Configuration
=% MainTask
& PLC_PRG
+ ﬂ'i Basic (Basic) Charnel .
=i |Mndbus_CDM (Modbus COMP—— Name Channel | Read H0|d|ng
=[] Modbus_Master_COM_Port (Mot Aclce““"’e [ReaéH"'di”gReg‘m“ i mclionodei) register OOOO at
B w200 Modbus_slarecom—> Trigger [cyeie | EE T

Comment 100ms CyCIe

READ Register
Offset 0x0000

Length 1

Error Handling  |Keep last Value

WRITE Register
Offset 0x0000

Length 1

] ’ Cancel
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Features of CODESYS HITACHI

Inspire the Next

.
OPC-DA-OPC-UA communication

PC PC
CODESYS OPC-DA client

1“; ?."z_i '
FOUNDATION

I FOUNDATION

OPC-UA client

@

® OPC-DA server
o Gateway
|
CTTTTTTTTTTTTTT AT m T e | OPC-UA
l =[] Device (HX-CP1H15) : & corver
: Configuration of Symbol =-E)l] PLC Logic I L
I configuration is required for =} Application !
I communication with OPC client 7 Lo :
| or HMI Library Manager :
: [£] PLC_PRG (PRG) :
I - 5|S?mbnl Configuration |:
I — .
| = -[#§ Task Configuration |
I I
I T i I coplayright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 34



Features: Library HITACHI

Inspire the Next

Frequently used program or function can be registered as library, which can
be called from other projects.

Example 1. SCALING analog input value

Scaled analog output
teatd
Analog input ~—~ SCALTHG /
analog_in II-I 0UT f——zcaled_data

Max. value of scaling ——> 18000 —|HIGH
2000 —{LOW

Program in the FB (possible to hide)

Min. value of scaling

2] SCALING
1 FUHCTION BLOCK SCALING
= z VAR _IHPUT
3 IN: WORD:
4 HIGH: WORD:
5 LOW: WORD:
& FHD VAR
= 7 VAR _DUTPUT
Max. 16000 7 8 OUT: YRD ;
°  FHD_VAR
- 10 R
12256 11 1IN: REAL:
1z 1HIGH: REAL:
13 1L0W: RERL:
14 10UT: RERL:
15 EFD_VAR
16
Min. 2000 i
1
z  LIN:=WORD TO REAL(IN);
0 3000 4095 3 LHIGH:=WORD TO REAL [HIGH) ;
4 1LOW:=WORD TO REAL{LOW);
Analog input 5 100T:= ((1HIGH - 1LOW)/4095%1IN}] + 1LOW;
=)

0UT: =REAL_TO WORD [ 10UT) ;
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Features: Library HITACHI

Inspire the Next

Example 2: MERGE4

test
MERGEL
test_in [L6SFFFR—WIN wUT [—— test_out b15 b12 b1l b8 b7 b4 b3 bo
Jrchata | 1egARCD—(wircData
Sretix [HERE—pysrchr 4th 3rd 2nd 1st
OutHr hyElutI-Ir

2nd 4bit data (“C”) of SrcData is written to 41" 4bit data of “test_in”

Example 3: UNMERGE4

testa
UHMERGE4
test inz wIN  wiUTl1 outl

wllT2 F out2
wOIT3 — outd
WwOUT4 — outd
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Programming HITACHI

Inspire the Next

Programming
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Preparation for Programming HITACHI

Inspire the Next

1. Select [File] — [New Project] menu
2. Select [Standard project]

(Empty project: requires you adding all components manually)

. covesvs N woseon

Eile | Edit \jew Project Build 150 (O F42 L k(T
1% Mew Project. .. il = ] e {1 Libraries
E tEiF—D ----- L] Projects .' =
@ Open Project... Ctr Empty project Standard project
. with Applicatio. ..
i Close Project i

Save Project Ctrl+5
Save Project As... |:>
Project Archive »
Source upload. ..

Source download... i — i — i -
A project containing one device, one application, and an empty implementation for PLC_PRG
Print...
ERI(N):  Untileds2
Print Preview...

S b= () R |s=r= 10 149582, GLOBAL¥Documents - @

Page Setup...

Recent Projects b oK ] [ ol ]

Exit Alt+F4
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Preparation for Programming HITACHI

Inspire the Next

1. Select CPU type (This setting can be changed later)
2. Select programming language of default POU

[ Standard Project x|
You are about to create a new standard project. This wizard will create the following C P U tvpe
objects within this project:
-One programmabled_eviceas specified be_lc_:w
i o e gana peced b = HX-CP1S08
- & reference to the newest version of the Standard library currently installed.
s HX-CP1H16
Device: [HX—CPISUS {Hitachi Industrial Equipment Systems Co., Ltd.) m E HV_C P U 1102
PLC_PRG in: [Structured Text (5T)
= EHV-CPU1025
m CODESYS Control Win V3

(Soft PLC operates on PC)

EHV-CPU1025 (Hitachi-IES)

EHV-CPU1102 (Hitachi-IES

H¥-CP 1416 (Hitachi Industrial Equipment 5 Proqrammlnq Ianquaqe

HX-CP 1H16M (Hitachi Industrial Equipment Systems Co., Ltd.)
_HX-CP 1508 (Hitachi Industrial Equipment Systems Co., Ltd.)

My-x40 (Hitachi-IES)

My-x64 (Hitachi-IES)

CFC (Continuous Function Chart)
FBD (Function Block Diagram)

IL (Instruction List)

LD (Ladder Logic Diagram)

SFC (Sequential Function Chart)

ST (Structured Text: Similar to C)

| Structured Text (ST) - |

Continuous Function Chart (CFC)
Continuous Function Chart (CFC) - page-oriented
Function Block Diagram (FED)
Instruction List {IL
Ladder Logic Diagram (LD
Seguential Function Chart (SFC)
. Structured Text (5T)
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Preparation for Programming HITACHI

Inspire the Next

e I
Default window layout

File Edit WView Project Build Online Debug Tools Window Help

q

Build - @0 s} |® 0

Description Project Object Position

A — s
5 Devices | [[7) POUs

Last build: € 0 & 0 Precompile: Current user: (nobody) e
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Before programming

Project Tree

Cevices

» 0 X

=5 ihtitied?

=[] Device (EHV-CPU1102)

=8| PLC Logic

v

":; Application
W Library Manager

v

4] PLC_PRG (PRG)
= @ Task Configuration

v

“f} MainTask,

= ﬂ'i Basic (Basic)

ZEmpky = { <Empky =)
ZEmpty = { <Empky =)
ZEmpty = { <Empky =)
<Empky = [ <Empky =)
ZEmpky = [ <Empky =)
ZEmpky = [ <Empky =)
ZEmpky = [ <Empky =)
ZEmphy = { <Emply =)
ZEmpty = { <Empky =)
ZEmpty = { <Empky =)

Al n

ZEmpky = [ <Empky =)

y——s

J

HITACHI

Inspire the Next

Device = CPU

Application (set of project components)
POU* (like program sheet)

Task (executing POU)

Basic base

Slots for I/O modules (fixed as 11 slots)

* POU = Program Organization Unit
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Preparation for Programming

Project tree

HITACHI

Inspire the Next

Devices = 0 X .
ey S— o POU: User program
=[] pevice (HX-CPiH18) /
= &0 PLC Logic p Task: Handles priority and execution cycle of POU

-} Application /
m Library Manager /
FLC_PRG (PRE)

= Task Configuratio £ MainTask X
= @ MainTask Configuration

@ FLC_PRG

Type

Priority { 0..31 J:

[Cydic

» ] Interval (e.g. t£200ms): t#20ms

Watchdog
Enable

Sensitivity:
Maximum number of Tasks: 49

Max. number of tasks: 49

Time (e.g. t£200ms): t#100ms

1

gk Add Call 3 Remove Call [&f Change Call & MovelUp & Move Down | = Open POU |

Max. number of cyclic tasks: 32 POU
Max. number of freewheeling tasks: 1
Max. number of event tasks: 8
Max. number of status tasks: 8

PLC_PRG

Comment
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Brief Program (with use of internal I/O only) HITACHI

Drug “Contact” to Start here
Ladder elements

/ \ ﬁE Metwork,

.................. Ll | Srart herele— 11 Conktack

...................... 11 Megated conkact

i ¢ Parallel contack

e e Parallel negated contack
4 B Coil
* ‘ aa °| =3 Sek coil
01 Type optional variable name 0 Reset coi
| 18 ToN
18t ToF
~—— & CTU
. _ _ ik CTD
‘ Declare window automatically appears = mou
ﬁ’“ﬁl C..] (Eg== s |
| A= (5k T (M) BT
|var ~| oPe1 BOCL v
Aok (0 FIER{E (D: FELAA):
|PLC_PRG [Appiication] - [oee]
0(E: T b (M)
[C]5EEN [CONSTANT](C) 7
[C] %% [RETAINI(R) Al
[C] 4345 [PERSISTENTI(F)
| ook || wet
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Brief Program (with use of internal I/O only) HITACHI

Drug “Contact” to [
Ladder elements

\ ﬁz Metwiork
1F Contact
(I

11 Meqgaked conkact

Iy ¢ Parallel contack

! Parallel negated contact
4 B Coil

4= Set coil

43 Feset coil

& TON

J&F TOF

Ik CTU

ffiF CTD
1=F MOVE

Drug “Coil” to

Add output or jump here

DEBZ

I [

Ldd output or jump here

DFE1 D1.53 DRY1

I [ 11 {1

DFBZ

I [
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Brief Program (with use of internal 1/O only) HITACHI

Inspire the Next

A symbol can also be inserted by right-clicking or shortcut keys.

Right-clicking Right-clicking A example of shortcut keys
in blank space of circuit. on a Contact symbol.
IF InsertBox IF InsertBox Insert Coil Ctrl+4
FF Insert Empty Box FF Insert Empty Box Insert Set coil
FF Insert Empty Box with EM/END FF Insert Empty Box with EM/END Insert Reset coil
T Insert Execute Box T Insert Execute Box Insert Jump Cirl+
4% Insert Coi i1t Insert Contact Insert Return
@ Insert Set coil 4T Insert Negated Contact 1+ Insert Contact Cirl +
43 Insert Reset coil it  Insert Contact (right) 4% Insert Negated Contact
- Insert Jump Wol Insert Contact Parallel (below) % Insert Contact (right) Ctrl+D
4rer Insert Return g Insert Negated Contact Parallel (below) ol Insert Contact Parallel (below)| Cirl+R
18 InsertContact A Insert Contact Parallel {above) al  Insert Megated Contact Paralle (below)
4% InsertNegated Contact Paste contacts b Ak Insert Contact Parallel (above)| Ctrl+P
) Paste contacts k
i Insert Contact (right) E Negation
¥ GoTo.. B Edge Detection E MNegation Cirl+M
= InsertBranch Bl Edge Detection Ctrl+E
Set/Reset Cirl+HM
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Brief Program (using internal /O only) HITACHI

Inspire the Next

Table format Declaration window available

) PLC_PRG x -
e 8| X PROGRAM PLC_PRG E
. Scope Mame  Address Data type Initialization Comment Attributes ]
1 d VAR DPB1 BOCL R
- 2 4 VAR  DLS3 BOOL Table
: 3 @ VAR  DPB2 BOOL format
I 4 @ VAR DRY1 BOCL
|
|
1 < | i o
R PLC_PRG X -
1 PROGRAM FLC_FRG =
= 3
3 DPB1: BOOL; Text format
4 DLS3: BOOL: | . .
- nFR2: BOOL Declaration window
5 DREY1: BOOL;
7 END VAR
.................. 1 L W
DEB1 DL53 DEY1
DEBZ

(Note) The variables declared in each POU are dealt as local variables.

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 47



Brief Program (using internal 1/O only)

Compile the project by clicking Build after completing programming

File Edit Wiew Project Build Online Debug Tools Window Help

BeE & # B3 Xlﬂﬁ.;’ala-blﬁhhﬂllﬁvljﬁ‘:ﬁ

OK if no error is detected

Fob-T - &E0I5-, 0 B, 0 AT
Build

Bk

~ QOIS |B0EZ B0 Avt— | K

JOZT 4~ AT -

—-—- Build started: Application: Device, Application
typify code ...

| Compile complete — 0 errars, 0 warnings |

Modify program if any error is detected

b= - &3 215, 08, 0 v

Build - |B2I5— |R0ES |80 AvtE—T | X
HER oz ok AT~
typify code ...
€ C0032: Cannot convert type 'Unknown type: "test” to type 'BOOL' Untileda? PLC_PRG [Device: FL...
£} C0046: Identifier 'test' not defined Untileda? FLC_PRG [Device: Fl...

Compile complete — 2 errors, 0 warnings

HITACHI

Inspire the Next

|,
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Online HITACHI

Inspire the Next

e .
(D Double-click “Device” (2 Click [Scan network...]

3 Click [OK] on “Select Device” window after choosing the target device

dit View Project Buld Online Debug Tools Window Help

File E
BEE & N =N R Al Xl | o || =
N G '
= 5 Untitied3s [~] r
= [{J Device (HX-CP1H18) @ Communication Settings Scan Network... | Gateway - | Device - JI=
=-[8Y pLC Logic
= n Applici Applications ‘ [:&
K | 1
. s S Al
i) Libra y Fanager backu ol Select Device l - 52
PLC_PRG (PRG) P
= @ Task Configuration Select the network path to the controller:
] Files
=g MainTask = ,jfg. Gateway-1 Device Name: ~ * Scan network .
B PLc PRG Log = @y L-DUS 10395 (00K HX-CPU
in 3 c
=[] Basic (Basic) [l Hx-cru [DoCF.0001] = E
K <Empty> (<Empty=) PLC Settif| (mm.;:fdm
K <Emptys (<Emptys) S
E  <Empty= (<Empty=) PLC Shell S 3
E  <Empty= (<Empty=) channels:
K <Empty> (<Empty=) Users an{| s
K <Empty> (<Empty>)
<Empty = (<Empty > Target ID:
4 ( ) PLC Paran|
K <Empty: (<Empty=) 1070 0003 — W
K <Empty> (<Empty>)
K <Empty> (<Empty=) Target Name:
K <Emptys (<Emptys) HX-CP 1H16 ]
Target Type: -~ 0 X |
4096 i
i |
Position
@ oK ] [ Cancel
< i » [% .
I;g Devices ] POUSs
Last build: € 0 & 0 Precompile: Current user: (nobody) @
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Online HITACHI

Go Online by % icon or [Alt]+[F8] or menu [Online] — [Login]

| = 9B | =

File Edit Wiew Project Build Online Debug Tools Window Help
=== & Bz X|ﬂ?.€a|a-b|/“h?“n||'>II‘-E|"DQ|I££I

Program is automatically downloaded to PLC when logging in
and the window switches to Online monitor

F PLC_PRG X - |

Device.Application.PLC_PRG
Expression Type Value Prepared value Address Comment E
# DPEBL BOOL FALSE O]
@ DLS3 BOOL FALSE
@ DPB2 BOOL FALSE
@ DRYL BOOL FALSE
-
1
DFBL1 DL53 DEY1
DFBZ
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Commissioning (Write value) HITACH!
o I

Run
Run by *» icon or [F5] or menu [Debug] — [Start]

=

F| PLC_PRG X

Device Application.PLC_PRG

Expression Type Value Prepared value Address Comment E
& DPEB1 BOOL FALSE ]
@ DLS3 EOOL FALSE
@ DPB2 BOOL FALSE
@ DRY1 BOOL FALSE
.
1
DFB1 DL53 DEY1
DFB2
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HITACHI

Commissioning (Write value) Hapir N

F| PLC_PRG X

Device Application.PLC_PRG

L

Expression Type Value Prepared value Address Comment E
# oPs1 B0oL Prepared values O
# DLS3 BOOL FALSE
& DPB2 EooL
# DRY1 BOOL FALSE
= —
e oo, g creces | T
— L {1
DEE2
— —

(D Prepare TRUE by double-clicking DPB1, DLS3
@ Apply the prepared value for PLC by [Ctr][+[F7] or menu [Debug] - [Write value]

| PLC_PRG X

Device Application.PLC_PRG

Expression Type Value Prepared value  Address Comment E
& DPE1 BOOL =
# DPB2 BOOL
@ DRY1 BOOL TRUE
o
1

DFB1 DL53 DRY1

L |l J

DFBZ

—
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Commissioning (Online change) HITACH!
o I
Procedure

1. &% Logout (Off line)
2. Change program

] {0 ()
Dnmuz T— Changed to Negated contact

3. @ Login (Online)

Online change

Options

@ Login with online change.

Program download
(CPU stops while downloading)

) Login with download.
() Login without any change.

Update bootproject

Login without changing

[ 0K ] [ Cancel
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/O Assignment (Program using External 1/0s)

I/O assignment (Manual configuration)

(D Select [Plug Device] after right-clicking a target empty slot under “Basic”

[ Device (Hx-CP1H18)
=-El] PLC Logic
=L} Application
m Library Manager
PLC_PRG (FRG)
= @ Task Configuration
=gk MainTask
H] PLC_PRG

= m Basic (Basic)

: |‘:E|T||:|t!||'.- £ P, Y
4 <Empty = ':I‘% Cut
£ <Empty> Copy
L <Emptys Paste
K <Empty> > Delete
4 <Empty
¢ <Empty Browse »
4 <Empty = Properties...
E <Empty Add Object

<Empty =
£ <Empty> ) AddFolder...

| Plug Device... - | @
Dizable Device e

(2 Select 1/0 module at Plug Device window

(continuous configuration without closing
the dialog available)

il Plug Device

HITACHI

Inspire the Next

Mame: | (1]
Action:
" pAppend device  © Insert device (¢ Plugdevice  Update device
Device:
Yendor: |<A\I vendors j
Mame “Wendor ‘erzion
= [ Miscellaneous
ﬂ 16 Digital Input Hitachi-IES ~ 3.4.0.0
ﬂ 16 Digital Cutput  Hitachi-IES ~ 3.4.0.0
ﬂ 32 Digital Input Hitachi-IES ~ 3.4.0.0
ﬂ 32 Digital Qutput  Hitachi-IES ~ 3.4.0.0
ﬂ 4 Analog Input Hitachi-IES  3.4.0.0
ﬂ &4 Digital Input Hitachi-IES ~ 3.4.0.0
ﬂ 64 Digital Cutput Hitachi-IES — 3.4.0.0
ﬂ & Analog Input Hitachi-IES ~ 3.4.0.0
ﬂ & Analog Cutput  Hitachi-IES  3.4.0.0
ﬂ EH-CUJE Hitachi-IES ~ 3.4.0.0
ﬂ EH-POS/4 Hitachi-IES ~ 3.4.0.0
ﬂ EH-RMP Hitachi-IES ~ 3.4.0.0
ﬂ EH-3IC Hitachi-IES ~ 3.4.1.0
[ Display all versions (For experts only)
InFarmation:
Please select a davive from Bhe i5f above.
¥  (ou can select another target node in the navigator while this window is open.)
| Close |
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/O Assignment (Program using External 1/0s)

(D Select [Scan For Devices] after right-clicking “Basic”

[ Device (Hi-CP1H18)
=&l PLC Logic
= a Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= Qﬁ MairTask

H] pLC_PRG

E ﬂj |Basi|::

AN L V. N LN L N LN L N LY

Cut

Copy

Paste

Delete
Browse
Properties...

Add Object
Add Faolder...

A nnmnnmnm

iy

Scan For Devices...

(Note) Scan For Devices is available while Off-line

Disable Device

Ipdate Device. ..

[
by’

@

HITACHI

Inspire the Next

.
I/O assignment (Scan Device)

@) 1/0 modules mounted on base are detected

3 Click [Copy All Devices to Project]

FIRDEE o o]

RBRENET AR

FIARE FTIAAR
_16_Digital Output 16 Digital Output
_1B_Digital Jnput 16 Digital Tnput
_16_Digital Output 16 Digital Output
_16_Digital_Input 16 Digital Input
_B_fnalog_Input 8 Analog Input
_B_Analog_Output 8 Analog Output
_B_Analog_Output 8 Analog Cutput
<Empty> <Empty>
<Empty> <Empty>
<Empty> <Empty>
<Empty> <Empty>

] F 0¥k ADER EFm
[ Zovapbcae- [ mea |

and works once going online to PLC.
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/0 Assignment (Program using External I/Os) HITACHII

Inspire the Next

I/O assignment (Expansion unit)

(D Select [Add Device] after right-clicking “Device”
- [ |Device (Hx-cP1H18Y |

1 1 : ”
~ Bl PLclogic | % Cut (@ Click [+] on “Miscellaneous
= Applic 53 C . —
° pp.m. = MName Vendor  Version Description
@ Lib Paste (ﬁ =
B
= @ Tag Hf Deket= * ﬂj Fieldbusses
= @ Browse » &
(e P ties...
= [ Basic (Basic =] T Marne Vendor Version Description
K <Empty h Add Object r e ﬁ Miscellaneous
£ <Empt ) Add Folder... @ | ﬂj Expansion Hitachi-IES 3.4.4.0 Expansion
K {Empt\ll Add Device... N | * EldbUsEEs
E  <Empt Update Device... be
: “ : ”
£ <Em 5 g opect (3 Double-click “Expansion

+ ﬂj Basic (Basic)

= m Expansion (Expansion)
<Empky = (<Empky =)
<Empky = (<Empky =)
<Empty = { <Empty =)
<Empty = { <Empty =)
<Empty = { <Empty =)
<Empky = {<Empky =)
<Empky = (<Empky =)
<Empky = (<Empky =)
<Empky = (<Empky =)
<Empky = (<Empky =)
<Empty = { <Empty =)

(Note) “Scan For Devices” is valid within its base unit.
It is required to operate “Scan For Devices” for each base unit
when using expansion units.

A nn
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/0 Assignment (Program using External I/Os) HITACHII

Inspire the Next

.
Programming with the use of External I/Os

(D Open 1/0 Mapping window by double-clicking an assigned I/O module
(2) Enter Variable Name for each 1/0

Devices > o X M _16_Digital Input X
=3 Untitled 195 & Channel
F— Digital Input 16 /O Mapping annels
evice (H ) Variable Mapping Channel  Address Type
=B pLC Logic Infarmation . 4y SLIWD WORD
(1]
= Application #
i} App 4% pE1 Y Bitd %IX0.0  BOOL
m Library Manager status Y
e 4 PB2 Y% Bit1 %IN0.1  BOOL
PLC_FRG (PRG
o _PRG (PRG) *H PE3 Y@ Bit2 %l¥0.2  BOOL
= Task Configuration -
J 45 pgg Y Bit3 %I¥0.3  BOOL
= @ MainTask B i
= 4% pBS Y% Bit4 %IND.4  BOOL
PLC_FRG .
- 4 153 Y@ Bit5 %I0.5  BOOL
= Basic (Basic .
ﬂj' {Basic) 4y 54 ‘e EitS %IN0.6  BOOL
16_Digital_Input (16 Digital Input .
_16_Digital_Input (16 Digital Input) @ 4 L5 ‘e BT %I¥0.7  BOOL
M _15_Digitsl_Output {16 Digital Output) ] x@l @ E] Eita sIxi.0  BOOL
I .
M _i6_Digitsl_Output_1 (16 Digital Output) 4y Bita sINii  BOOL
| b .
<Empty>= [<Empty =
E pty>> (<Empty>) 4 Bit10 %l¥1.2  BOOL
<Empty> (<Empty >
. pty= (<Empty =) 4 Bit11 %:I¥1.3  BOOL
<Empty> (<Empty >
. pty> (<Empty>) 4 Bit12 °%I¥1.4  BOOL
<Empty>= (<Empty =
: pty= (<Empty =) dyy Bit13 %I¥1.5  BOOL
<Empty > (<Empty >
. pty= (<Empty =) 4 Bit14 %16  BOOL
<Empty> (<Empty >
pty> (<Empty>) 4 Bit15 %I¥1.7  BOOL
E  <Empty= (<Empty=)

(Note) Declared variables in I/O Mapping window are treated as Global variables.
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/0 Assignment (Program using External I/Os) HITACHII

Inspire the Next

Programming with the use of External I/Os
(3 Global variables are listed in Intellisense when typing initial letter.

@) Select the one and ENTER

B (on) RYE]H

& OR )L — ¢ ROL A
< OR_ELSE & ROR .
“Parameter‘u’alueFlags 52\5:3"':'“”9
#[PBL | glmz
. & SEL
@ PE - Q@ SHL
@ Pod L4 & SHR 4
i@ PBES <IN
& ploConfigTaskMap ©
] PLC_PRG il o SIZEOF -
hr] POU x -
t igﬁm Fou “PB1” and “RY1” are not displayed here  *[E]
s EWD VAR because they are already declared in I/O HD
¢ Mapping window as Global variables. -
1
FB1 E¥1
Il {1
m Library download [¥] List compenents after typing a dot ()
[ Load and Save [¥] List components immediately when typing
¥ PLCapenxML

|| Insert with namepace
@ proxy Settings

* Intellisense can be activate/deactivate by configuring il Refactoring
“ . . . » . . SFC editor = Convert keywords to uppercase automatically (AutoFormat)
List components immediately when typing” option in F——
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/0 Assignment (Program using External I/Os) HITACHII

Inspire the Next

.
Programming with the use of External I/Os

PBl 1353 RY1
I [ /[ 1
BBZ

I [

B 16 Digital Input

H _16_Digital_Input X
Digital Input 16 /O Mapping Channels
Variable Mapping  Channel
Information SR
Status * pe1 x?@ Bit
% PB2 Yo Bitl
4 Yo Bit2
P ‘e B3
k. Yo Eit4
P 153 Yo Bit5
B 16 Digital Output
H _16_Digital_Output X
16 Digital Output /0 Mapping Channels
Variable Mapping  Channel
Information =N
Status "% RY1 #?@ Bitd J '
" iz ‘9 b Let’'s download program and RUN CPU!
] ‘@ Bit2
_| K@ g?@ Bit3
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Insert Line HITACHI

Inspire the Next

Insert Line

ﬁhl = Ladder elements
PBL L53 RY1 —— [i® Network
/ I I/ {7 11 Contact
41 MNegated contact
/ EEE ¢ Parallel contact
D e Parallel negated contact
43 Coil

Drag “Network” to <%

Insert Line (Another way 1)

Browse 4

Click [Insert Network] after right-clicking

¥ Insert Metwork
& InsertNetwor k blank space of program editor window

% Go Ta...

Insert Line (Another way 2)

-t / - Ladder elements
/ PEL L33 R¥I | Il
Hﬂ HEI]—G {I D —~ |-II- Contact
41 MNegated contact
/ EEZ e Parallel contact
437 Hﬂ e Parallel negated contact

Drag a symbol you would like to add to next lineto -_&
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Add FunctionBlock (timer) HITACHI
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Add “On delay timer”

‘ﬂ"l 1t Contact
141 Megated contact
PBE1 L33 RY1 ie Parallel contact
[| |] [|"'r|]_C 4 E D a Parallel negated contact
- 4% Coil
H H a3 Set coil
% / 43 Reset coil
< T TON
o =

Drag “TON” tOo |5tart here

I /[ Iy

TN 0 [...]

222 TON

11 IH Q
222.—FT ET[-222,
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Add FunctionBlock (timer)

Add “On delay timer”

@IN
@
@ TON 0 [...]
IN 0
222.— T BN 222, >
©) @ ®Q

(D FunctionBlock needs a identifier (instance).

(2 [input] IN: Rising edge starts counting up ET.

@ [input] PT: Upper limit for counting up ET (delay time).

(* Example: T#10s)

@ [output] ET: current state of delay time.

HITACHI

Inspire the Next

[t]

(® [output] Q: Gets a rising edge as soon as ET has reached the upper limit PV

(delay time is over).
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Add FunctionBlock (timer) HITACHI
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Add “On delay timer”

1

I [ 11 {1

1

R
by TON 0 u
L33 TON REWV
[l HT#ls—g Eg— 0)
> %
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Global Variables and Local Variables HITACHI
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Local variables which are declared in each POU are valid only in the POU

Global variables can be accessed from all POUs in a project

(D Select [Add Object] - [Global Variable List] after right-clicking “Application”

[ Device (HX-CP1H16) . . . -
- Sincunc (2 Global variable list is added to the project
‘;W Z“t I (1 Device (Hx-CP1H18)
% PLCF Paj:; = Plc Logic @
= Task
=@y K ekt = ":_3' Application
@ Refactoring 3 oL B .
P, - o _ Global variable list
H _16_Digitz| i] Add Object 4 | Alarm configuration. .. 3T wF T
M 1606t ) pd polder... G soplcaton... RE] PLC_PRG {PRG)
W _i5_Digitz 5 Edit Object [ Dpataserver... 4 @ " " )
E <Empty> Tt o our.. Task Configuration
<Empty=| |
Cﬁ Login External File...
¢ R | 3 Select “VAR_GLOBAL” at Scope
- ) . Image Pooal... . .
[z @) when declaring a variable
Auto Declare fg|
Ty @ The variable is registered to GVL
AR GLOEA |gv_sensc-r |BOOL jﬂ
Cbject: ’2 Initialization; Address: ﬁ GYL
|G‘v‘L [Dewice: PLC Logic: Applic ™ | J | = 1 VAR GLOBAL
Flags: Comment: z gv_sensor: BOOL; @
[~ COMSTANT k] Eﬂ]}_m
[ RETAIN

[ PERSISTEMT

®) put “GVL.” when programming
[ | e | EX) GVL.gv_sensor
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Differences between Hitachi PLC and CODESYS PLC

Flow of program up/downloading

f) Control Editor
|1
User program
Comment

Reverse Build
compile (compile)

Complied code

N

HITACHI

Inspire the Next

% HX-CODESYS

Source program
HF—OH

A—‘ \

/ \
I \

Compiled code

x\‘E“” - Upload Download
22l —
i PLCEHY)|
Comment Program
memory memory

1
|
I
I

i'..§ Login

S_»

7
\//PLC (HX)\]

Source file
memory

Program
memory
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Source upload/download HITACHI
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.
Source download

(1 Go Online by [Login]

(2 Click [Online]-[Source download to connected device]

Online | Debug  Tools Window Help

o .y o If the source program is not saved as a file,
;::;bmtapﬂimﬁm the following dialog window will be displayed.
— Click [Yes] to save the project and continue with

. the source download.
Online Change

r Bl

Source download to connected device Rl HX-CODESYS [
Multiple Download. ..

” "‘-I Downloading the source requires the project to be saved first.
Reset warm

Click "Yes' to save the project and continue with the source
Resgt cold dewnload or click 'No' to skip the source download.
Reset origin
Simulation 5 s -
i i 1Y) i [ LALAE(N) l

Security k
Operating Mode r
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Source upload/download HITACH!,
o I

Source download (Another way)

Downloaded timing of source file can be set in the menu [Project]-[Project Settings]-
[Source Download]. The default setting is [Only on demand].

Project Settings (3w

#¥ Compile options Source Download

7 Compiler warnings

Destination device

P Sety
% age setp [«:AJI devices in project> v]
&j Security
SFC Content
& SoftMotion The project file itself is always part of the source download archive.
@|Source Download | [[] Use compact download
§ Static Analysis Light | Additionalfiles...
8 Users and Groups
e (Tlrning )
] Visualization

@ Visualization Profile () Implicitly at program download and online change

i) Implicitly at creating bootproject
() Implicitly at creating bootproject, download and online change
) Prompt at program download and online change

@ Only on demand
\. J

ok || cancel
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Source upload/download HITACHI

Inspire the Next

.
Source upload

(D Click [File]-[Source upload]

(2 Select a device to upload the source program in [Select Device] window.

File | Edit View Project Build
5] MewProject..  Cirl+N
= OpenProject... Cirl+0 Select Device
- CIDSE F'Fﬂ_'iECt Select the netwark path to the contraller:
- = ,jl,’g. Gateway-1 Device Name: = Add gateway...
I save Project Cirl45 = oy GLuPEzCIAZRKTIA005C] freesL
[ sssHxc[oo5cC.0001] Device Address:
Save Project As... @ [Hx-cpu [oo22) IR 0022
2 Scan network
Project Archive * @ rx-ceu oose] ;
) - [f] H*-CPU_DS [00B7] ;asrgzt:ersmm = _m
Source upload... = e Gateway2
R— [f] H*-cPU [0022] Target Vendor:
Source download. .. [ H¥%-CPU [0025.8001] [AEEn A
Equipment Systems
) [f] ssHxC[D0C1.8001] Co., Ltd.
& Prnt... [l sssHxClo05C.E001] -
) . Target ID:
Print Preview... 1:?0 0013
Page Setup... Target Hame:  _
Recent Projects k
[ oK ] ’ Cancel
Exit Alt+F4
¥ Build F11
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Differences between Hitachi PLC and CODESYS PLC

I/O refresh

HITACHI

Inspire the Next

Only I/Os used in POU are updated. So if login with empty program and digital
iInput is activated, the status is not seen correctly in the mapping table.

[l _16_Digital_Input | ] _i&_Digital_Qutput [fF] PLC_PRG [ [ Device
{Bigital TrplE 18 112 Wispping Y 1nformation | status |

Channels

Wariable Mapping | Channel | Address Tvpe Default Walue | Unit | Description

= @ “IW0 WORD
@ Switch_10 @ Bit0 %lkl.0  BOOL FaLSE
@ Temp_over @ Bitl Yelxl.l BOOL FaLSE
@ Temp_under @ Bit2 %Ixl.2  BOOL FALSE
d Door_open ] Bit3 %Ikl 3 BOOL FALSE
d Door_cose ] Bit4 “Ixl.4  BOOL FALSE
g Switch_z0 @ EitS Ikl BOOL FALSE
@ Application.PLC_P ... q@ Bit& Sobsde  BOOL FALSE
[ ] Bit? Ikl 7 BOOL FALSE
] Eit& “eIxd.0  BOOL FALSE
] Eit9 el 1 BOOL FALSE
@ Eit10 lk0Z  BOOL FaLSE
] Bit11 %lk0.3 BOOL FaLSE
] Bitl2 Ylx0.4  BOOL FaLSE
] Bit13 %lx0.5  BOOL FALSE
L] Bit14 Welkle  BOOL FALSE
L] Bik1S Ik 7 BOOL FALSE

@ = Create new variable

Reset mapping

| ¥ Always update variables

“ip = Map ko existing variable

s

e Login

|::>

Default Value

Enable “Always update variables”
to update all I/Os.

Current Walue

FAL3E giEiEla
FalL3E gisiEla
FALSE f=iea
FALSE f=iea
FALSE miEiEla
FALSE |p=ihas
FAL3E giEiEla
FALSE f=iaa
FAL3E f=iaa

Possible to set in “PLC settings”
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Differences between Hitachi PLC and CODESYS PLC

Run/Stop status and Run/Stop switch

HITACHI

Inspire the Next

Run/Stop from CoDeSys works only when RUN/STOP switch position is in RUN.

Operation
Switch Stop by Run by Power ON
position CoDeSys CoDeSys
STOP Stop Stop Stop
RUN Run=>Stop Stop=>Run Run

In case of EH/EHV, remote operation works only when switch position is in STOP.

Operation
Switch Stop by PC Run by PC Power ON
position
STOP Run=»Stop Stop=>Run Stop
RUN Run Run Run
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Differences between Hitachi PLC and CODESYS PLC  HITACHI

I
Stop and Reset

CPU has 3 different operations, Stop, Reset warm and Reset cold to stop PLC.

Stop or Reset warm can be assigned to stop position of RUN/STOP switch. The
default setting is Reset warm.

When CPU stops with error (exception), Reset warm or Reset cold must be
operated to reset error status.

CPU status Run/Stop Error variables Retain
Operations variables
Stop Run=>»Stop Remains Remains Remains
Reset warm Run=>»Stop Reset error Return to Remains

default
Reset cold Run=>»Stop Reset error Return to Return to
default default
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Differences between Hitachi PLC and CODESYS PLC  HITACHI
I
Status of variables and program for users’ operations
target VAR VAR RETAIN VAR Application Boot
PERSISTENT (RAM) application
Operations (FLASH)
STOP - - - - -
Reset warm X - - - -
Reset cold X X - - -
Reset origin X X X X X
Download X X - updated Depends on
setting
Online Change - - - update Depends on
setting
Reboot PLC X - - X -
(Power OFF/ON)

-:remain X: initialized
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Differences between Hitachi PLC and CODESYS PLC HITACHI
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PL i o
C settings Update 1O while in stop

(default: enable)

[ Device

Commmunication Setkings ] applications ] Files ] Log PLZ settings] pLC shell ]

application for I handling: |.ﬁ.|:||:||i|:al:i|:un ﬂ BehaVIOr for OU'[pUt |n StOp (Notel)
PLC settings = Keep current values
v Update I0 while in stop

= Set all outputs to default (Note2)
= Execute program

Behaviour for oukpuks in Stop |Set all aukputs ko default ﬂ

[ Update all variables in all devices

Bus cycle options
Bus cycle task <unspecified = ﬂ

p current values
Set all outputs bo default
Execute program

Update all variables in all devices
(independent from used or not.)
Default : disable

Notel: This parameter is valid only when “Reset all outputs in STOP” is set as No.
If this is Yes, all I/Os are initialized as 0 by hardware.

Note2: Default values are configured in I1/O Mapping table.
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Additional notes
.

Change CPU type

HITACHI

Inspire the Next

(1) Right mouse click at Device in the project tree and choose Update Device.

= -@ £ sampfta

TI
Pt

= ﬁ Device (CoDe

=3 FLC Logic] @ Cut

=} Appl
i
GR:

= [ T
o

k=

3
*
=

Copy

Delete

Properties. ..

Add Device. .,

|Ipdate Device. .. [:&J (1)

add Falder ...
Edit Object
Edit Object With, ..

(2) Choose CPU in the dialog.
(3) Click [Update Device]

il Update Device

x]

Mame: ‘

Action:

¢ Append device " Insert device (" Plug device FEQH&E‘E&“&E\:\EQE

Device:
‘endor: |<AII vendorsz j
Name Wendor Wersion
=3 rLcs
+-[f) softMotion PLCs
m CoDeSys HMI 35 - Smart Software Solutions GmbH — 3.4.1.2
m CoDeSys SPRTEWS 35 - Smart Software Solutions GbH - 3.4.1.2
[ CoDeSysSPWin¥3 35 - Smart Software Solutions GmbH ~— 3.4,1,2
m EHY-CPU100G Hitachi-IES 34,11
m EHY-CPU102S Hitachi-IES 34,11
m EHY-CPUL0S1 Hitachi-IES 3.4.1.1
m EHY-CPUL10Z Hitachi-IES 3.4.1.1 (2)

[ Display all versions (For experts anly)

Information:

[ Name: CaDeSys 5P win ¥3

¥endor: 35 - Smart Software Solutions GmbH
Groups: PLCs
Yersion: 3.4.1.2
Model Number: 777

Description: CoDeSys Soft-PLC for Windows with non realtime capabilities

(CoDeSys SP Win ¥3)

=

Device

Update and try to preserve most information of

&  (¥ou can select another target node in the navigator while this window is open.)

Update Device | Close |

3 °3)
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END

Copyright © 2019, Hitachi Industrial Equipment Systems, Ltd., All rights reserved. 75



