6. LD

6. LD (Ladder Diagram)

6.1. Overview
O LD program represents PLC program through graphic signs such as coil or contact used in relay
logic diagram.

O Configuration

Line no. Function block )/ Rung comment
Line0 [tThis is an example of LD program. Funct
e T L ,/— unction
THERE ST ART TON SIGH anm ]
Label — Zinel |[—] |—{i¥ 0 lF—er oy
LineZ SET_TIME JPT ETfcup_TIiME | DaTal Jiwi  ouTl Daraz _
Coil
Lined DaTa:  Jime
Rung c
ontact
$I0.0.0 3TOF Z Jump label
Linsd _If: : : R
\ DOTIH Horizontal link Vertical link THERE
Line5 [ | =
Left bus line =
) Right bus line
6.2. Bus Line

0 Bus line as power line is placed vertically on both left and right sides on LD graphic diagram.

No. Symbol Description
1

Left bus line

Its value is always 1 (BOOL).

Right bus line

The value is not fixed.
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6.LD

6.3. Connection Line
O The value (BOOL 1) of left bus line is transmitted to the right side by the ladder diagram. The line
that has the transmitted value is called as ‘power flow line' or 'connection line' which is connected to
a contact or coil. Power flow line has always a BOOL value and there's only one power flow line in

one rung that is connected by lines.

O There are two types of a connection line of LD: horizontal connection line and vertical connection

line.

No. Symbol Description

Horizontal connection line

It transmits the left side value to the right side.

Vertical connection line
It's logical OR of horizontal connection lines of

its left side.
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6. LD

6.4. Contact

0 'Contact' transmits a value to the right horizontal connection line, which is the result of logical AND
operation of these: the state of left horizontal connection line, Boolean input/output related to the
current contact, or memory variables. It does not change the value of variable itself related to the
contact. Standard contact symbols are as follows:

Static contact

No. Symbol Description

Normally open contact

*kk

1 - When the addressed memory bit (marked with ***) is ON, the instruction is
TRUE, which transmits the state of the left connection line to the right one.

Otherwise the state of the right connection line is OFF.

Normally closed contact

*kk

When the addressed memory bit (marked with ***) is OFF, the instruction

2 —/— | _ _ o .
is TRUE, which transmits the state of the left connection line to the right
one. Otherwise the state of the right connection line is OFF.
State transition-sensing contact
Positive transition-sensing contact
*kk . . i
3 When the addressed memory bit (marked with ***) that was OFF in the
—pl— : : L .
previous scan is ON, it maintains ON state during one scan (current scan).
Negative transition-sensing contact
*kk . . .
4 N When the addressed memory bit (marked with ***) that was ON in the
N previous scan is OFF, it maintains ON state during just one scan (current
scan).
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6.5. Coil
O Coil stores the state of the left connection line or the processing result of state transition in the

associated BOOL variable. Standard coil symbols are as follows:

No. | Symbol Description

Momentary Coils

Coil

*kk

1 — ()— | When the rung is TRUE, the addressed memory bit (marked with ***) is set ON.

If the bit controls an output device, that output device will be ON.

- Negated coil

2 —()— When the rung is TRUE, the addressed memory bit (marked with ***) is set OFF.
That is, if the state of left connection line is OFF, the associated variable is ON
and if the state of left connection line is ON, the associated variable is OFF.

If the bit controls an output device, that output device will be OFF.

Latched Coils

- Set coil

3 —(S)y— | It sets the associated variable (marked with ***) to ON when the left link is in the
ON state or TRUE and remains set until reset by a Reset coil. When the left link

is OFF or FALSE, the associated variable is not affected by the Set coil element.

Reset coil
*k%k
4 —Rr— It sets the associated variable (marked with ***) to OFF when the left link is in the
ON state or TRUE and remains reset until set by a Set coil. When the left link is
OFF or FALSE, the associated variable is not affected by the Reset coil element.
State Transition-sensing Coils
Positive transition-sensing coil
*k%k
> —(P— If the state of its left connection that was OFF in the previous scan is ON in the
current scan, the associated variable (marked with ***) is ON during the current
scan.
Negative transition-sensing coil
*k%k
6

—(N— If the state of its left connection that was ON in the previous scan is OFF in the
current scan, the associated variable (marked with ***) is ON during the current

scan.

O Coils are placed in the rightmost side of LD, of which right side is a right bus line.
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6. LD

6.6. Calling of Function and Function Block
0 O The connection to a function and function block will be done by putting suitable data or variable

to their input/output.

Example .
CLk_U _—

S e —”—CLICTUDOLI- FULL
STAAT 45 OUTEF  REGH CLk_D 42D o STOP
VaL1 4 IND HESET +H Cip= DWW
WALz 4IH1 SWITCH qLD

FLAM  AFY
Function Function block

O There should be at least one BOOL-type input and BOOL-type output in a function or function block
if you want to enable them. EN and ENO are BOOL-type input/output in a function while a data type
of the first input and first output are BOOL-type in a function block.

Example
Bool type input/output of Function ‘\
pat a1 / £ ¢ T
4EN  EHOP 4EN  EHOP 4EN  EHOp=
4101 QUTp= 401 QUTp= I+H OUT=
LILE 11
L [
—T1— F e e
TOF E_THIG CTI)
LIL ! 4CLEK Q= 4CI o]
4FT ETp 4A Cif =
P
Bool type input/output of Function Block
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Function in LD is different from that of IL. By convention the ladder logic connected Boolean input
to a function is called EN and the corresponding output Boolean is called ENO, or enable out. If the
value of EN is 1, then the function is executed, otherwise it is not executed. In all cases, the default
is for the value of EN to be copied to the output ENO. If, for whatever reason, an error occurs in the
execution of a function, the function is responsible to set ENO to FALSE (BOOL 0). EN is
connected to the power flow line but ENO doesn't have to be connected to it. However, when
connecting the power flow line to the function output instead of ENO, output data type should be a
BOOL type. Note that only one power flow line can be connected to a function (when connecting
the power flow line to the function output not ENO, do not connect anything to ENO output). All the
inputs of a function are assigned by entering its data. The output of a function is stored at the
output variable in the right side of it.

You can use a function block in LD as you do in IL. Inputs of a function block are assigned much
the same as a function. A function block is called when the left link is TRUE and not called when
the left link is FALSE. The value of the left link IN is copied to the right link Q for further processing.
The name of the function block is the "instance" name, which can be user-defined and must be
unigue to LD in which the function block appears. You don't have to assign output variables
because they are in the instance. If a function block is connected to the power flow line, it is always
executed because there is neither EN nor ENO in it. Therefore, it is required to use Jump (-->>) to
determine whether or not to execute a function block according to the logic result. When
connecting the power flow line to the function block, it is required to connect it to the input/output of
which data type is BOOL.

Example

CLK REG SIITCH AB3 EMERGE PLACEA
Linel [— | L:N: {P| EN  EMOP— | >
]

TAAT CONA

Line? SH—— ' ¥ {1 U Do

Linel

PLACE?
Line4 = 1
I /
PLACE1 TOM START
Lineh IH 0] {

Linek TEST AqPT ET

Line?

PLACE? 0N §TOP
Lined [— | {/—
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6. LD

O You can place a function and function block in any place of LD. It is available to make a program by

connecting the power flow line to their output and then putting the contact to that.

Example
— ] —
CLE ACD RESE START AL1 SA AEG1 oo ENERGE
— —EN  EHO— | Fd {P| 51 o { | Fd { —
uTOF' AL2 L‘CDHE
PLAN 4IH1 OQUTE D0 SH——NI— FEG1 1
)l [H2

CON2

0 Only one power flow line can be connected to a function or function block.

Example
Correct
E REG E
EH ENO—/ — —l E | 2
STOP START
00 4141 UT— }— 00 4181 QUT—
0o 4 IH2 \ 0o 4 IH2
Y“Wrong. only
one power flow
line can be
connected \
E SWITCH START E
EH EWOl— }— —] }—EH 2
STOP REG
00 4181 QUTE=  START — 81 T
0o 4 IH2 0o 4 IH2
Correct
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