8. Basic Function/Function Block Library

8.4 Application Function Block Library
1. This chapter describes each application function block library (MASTER-K and others).
2. It's much easier to apply function block library to your program after grasping the general of function
blocks.
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8. Basic Function/Function Block Library

CTR

Ring Counter

Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application| e o (o (o (0 |0 | 0o

Function Block Description

Input
CD: pulse input of Ring Counter
CTR PV: preset value

BOOL = CD 0 r—BooL RST: reset
INT — py CV = INT

ROOI —{ RST

Output
Q: Ring Counter output
CV: current value

W Function
0 CTR function block (Ring Counter) functions: current value (CV) increases with the rising pulse input (CD) and if,
after CV reaches PV, CD becomes 1, then CVis 1.

0 When CV reaches PV, output Q is 1.
0 If CVis less than PV or reset input (RST) is 1, output Q is 0.

B Timing Chart

R (Reset)

CD (Pulse input) L1111 L1l

PV (Preset Value)

CV (Current Value)

Q (CTR Output)
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8. Basic Function/Function Block Library

B Program Example
Output %01.3.1 is on with 10-time rising pulse input of %I11.1.0 is depicted as below.

LD
~ INS_CTR

%110 CTR
— = = CONT G

10 PV CYmCOUNT_HUM
%111, 104 RST
COUNT_Q %1.3.0
— | i

(1) Define CTR function block as INS_CTR.

(2) Set %l11.1.0 to the input contact of CD referring to the above.

(3) Set 10 to PV.

(4) Set %I11.1.10 to RST resetting CV.

(5) Set random variable COUNT_NUM to CV.

(6) Set random output variable COUNT_Q to Q.

(7) After a program is complete, compile and write it to PLC.

(8) When ‘Write’ is complete, do ‘Mode Change’ (Stop = Run).

(9) CV (COUNT_NUM) increases by 1 in number with the rising input pulse of %I1.1.0, CD

(10) With 10-time rising input pulse of input contact, CV is 10 which is the same as PV and output variable
COUNT_Qis 1.

(12) If Q (COUNT_Q) is 1, output contact %Q1.3.0 is on.

(12) If the rising input pulse is loaded into input contact %I1.1.0, then Q (COUNT_Q) is 0 and output
contact %Q1.3.0 is off.
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8. Basic Function/Function Block Library

DUTY
Scan setting On/Off Model GMR | GM1 [GM2 |GM3 | GM4 | GM6 | GM7
Application| e o (o (o (0 |0 | 0o
Function Block Description
Input
REQ: requires to execute the function block
DUTY SON: scan number to turn on
SOFF: scan number to turn off
BOOL —| REQ DONE = BOOL
INT —] SON OUT [~ BOOL
INT ™| SOFF Output
DONE: it is 1 when REQ is on and both input
variables are not less than 0.
OUT: output is 1 during on scan time
B Function

0 DUTY function block produces a pulse which is on during the SON scan time and off during the SOFF scan
time while REQ is on.

If SON =0, OUT is always off.

If SON > 0 and SOFF =0, OUT is always on.

If REQ is off, OUT is off.

If SON < 0 or SOFF < 0, then DONE is off and OUT is 0.

Oo0Oo0oag

B Timing Chart

REQ

Timing Pulse
SON Scan : SOFF Scan
P > < >

ouT
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8. Basic Function/Function Block Library

B Program Example
If input contact %I1.1.0 is set, output contact %Q1.3.0 is on during 3 scan times and off during 4 scan times.

LD

rINS_DUTY.
®11.1.0 | DUTY
F— REQ DONER

%31.3.0
3 SON O T e, e

4 SOFF

(1) Define DUTY function block as DUTY_C.

(2) Set %I1.1.0 to REQ (the input contact) of DUTY.

(3) Set 3to SON.

(4) Set 4 to SOFF.

(5) Set %Q1.3.0 to output OUT.

(6) After a program is complete, compile and write it to PLC.

(7) When ‘Write’ is complete, do ‘Mode Change’ (Stop = Run).

(8) If input contact %I1.1.0 is on, output contact %6Q1.3.0 is on during 3 scan times and off during 4 scan times.
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8. Basic Function/Function Block Library

FIFO_***
Load/Unload data to FIFO stack Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
(First In First Out) Application| @ |e |e |e |@ | | @
Function Block Description
Input
REQ: requires to execute the function block
IN: input data to be stored at FIFO stack
FIFO LOAD: FB is on the input mode, if it's on.
BOOL —{ REQ DONE | BooL gg_ll__D FBt is onI the out[;)ut mode, if it's on,
Ay = N OUT = ANY : pointer value rese
ANY ARY = FIFO PNT —INT output

BOOL = FULL [~ BOOL . i .

BOOL — t(’\)‘f_\g EMTY | BoOL DONE: it's 1 after first execution

BOOL — RsT OUT: on output mode, it's the data from FIFO stack
PNT: pointer for input data of FIFO stack
FULL: if FIFO stack is full, it's 1
EMTY: if FIFO stack is empty, it's 1

In/Output
FIFO: array used as FIFO stack
W Function

0 Itloads IN to FIFO or unloads data from FIFO.

0 If Input and Output mode are set at the same time, it executes In/Output simultaneous.

0 If data is unloaded from FIFO, then the output is the lowest element of stack, the rest elements are shifts, PNT
value is decreased by 1, and the element position of PNT is cleared (0).

0 IfRST is loaded to FIFO, PNT is initialized as 0, EMTY is on and all the data of FIFO stack are cleared as 0.

0 The stack number is the input array number set by In/Output variable FIFO.

0 If you want to keep the data of FIFO array variables and FIFO function block instance in case that power is off
or power failure occurs, set them as 'RETAIN'.

0 Reset functions without REQ input.

0 PNT shows the position of IN to be loaded next time, or the number of pointers to be loaded.

0 Ifit's on the input mode, output OUT is O.
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8. Basic Function/Function Block Library

Function FIFO variable type Description
FIFO Q BOOL It functions as FIFO for BOOL-type data
FIFO B BYTE It functions as FIFO for BYTE-type data
FIFO W WORD It functions as FIFO for WORD-type data
FIFO_DW DWORD It functions as FIFO for DWORD-type data
FIFO_ LW LWORD It functions as FIFO for LWORD-type data
FIFO_SI SINT It functions as FIFO for SINT-type data
FIFO_| INT It functions as FIFO for INT-type data
FIFO_DI DINT It functions as FIFO for DINT-type data
FIFO_LlI LINT It functions as FIFO for LINT-type data
FIFO_USI USINT It functions as FIFO for USINT-type data
FIFO_UI UINT It functions as FIFO for UINT-type data
FIFO_UDI UDINT It functions as FIFO for UDINT-type data
FIFO_ULI ULINT It functions as FIFO for ULINT-type data
FIFO R REAL It functions as FIFO for REAL-type data
FIFO LR LREAL It functions as FIFO for LREAL-type data
FIFO_TM TIME It functions as FIFO for TIME-type data
FIFO_DAT DATE It functions as FIFO for DATE-type data
FIFO TOD | TOD It functions as FIFO for TOD-type data
FIFO DT DT It functions as FIFO for DT-type data

LOAD
FIFO FIFO
[4] PII: 4 4]
PNT: 3 [3 [ FIFO[3]
I Bl FIFO[2] Bl FIFO[Z]
FIFOY] ::
m| FIFO[1] m| FIFO[1]
M| FIFC[0] M| FIFC[O]
Before after
UHLOAD
FIFO FIFO
PHNT. 4 4] [4]
[ FIFO[3] PNT 3 [3] oUT
w| FIFO[2] | —"> W] FIFO[3] TIron
) FIFO[1] m| FIFO[Z]
M| FIFO[0] M| FIFO[1]
Before After
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8. Basic Function/Function Block Library

B Program Example

LD
%11.1.0 LOAD
— | (P>—
%11.1.1 LNL0AD
1 | { P =
%11.1.15 RESET
— | (P—
KRt o oo [
[ _
! - e =
BT LINLOAD
— | (F— 5555 {IN  OUTR OUTPUT
%11.1.15 RESET
— | T {P— FIFO {AZFC PNTRPNT_INDEX
LOAD FIFO_I
] REQ DOMER 1 LOAD FULLJ=FLLL_FLAG
LNLDAD
] BEE5 {IN  OUTR= OQUTPLT 0 UNLD EMTYp=EMTY_FLAG
FIFO {A7Fe PNTRPNT_INDEX RESET {RST
LOAD | LOAD FULLJ=FULL _FLAG INS_FIF
LNLDAD FIFO_|
REQ COMEh
UNLDAD { UMLD EMTYI=EMTY_FLAG
0 N QUTR= OUTPUT
] RESET {RST
FIFD {AZFC PNT=PNT_INDEX
1 LOAD FULLJ=FLLL_FLAG
0 { UMD EMTYR=EMTY_FLAG
RESET {RsT

FIFO_*** function block is used as the above. The two examples of the above execute the same operation.
The left one is a program which executes input and output functions at the same time to use only one
function block while the right one is a program which executes input and output functions independently to
use input function and output function respectively. Note that the instance name should be the same on the
right program.

(2) If the input conditions (%I11.1.0, %I1.1.1, %I1.1.15) are on, FIFO_INT is executed.
(2) If input contact %I1.1.0 is on, load function is executed. 5555 is loaded to FIFO stack and PNT_INDEX
increased by 1.
(3) If input contact %I1.1.1 is on, unload function is executed. 1111 is unloaded from FIFO stack and
PNT_INDEX decreased by 1.
(4) If input contact %I1.1.15 is on, reset function is executed. All the stack of FIFO is cleared as O,
PNT_INDEX is initialized as 0 and EMTY_FLAG is on.
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8. Basic Function/Function Block Library

IN=
5555

[+

El

]
[

[+
Fl

[2]
]

]

[+
Fl

6]
o

]

LOAD (%I1.1.01s ON)

FIFO FIFO

0 p| 5555
4444 |:>m 4444
3333 m| 3333
2222 m| 2722
1111 M 11
PHT=4 PHT=5

UNLOAD (%01.1.1 is ON)
FIFO FIFO
5555 * 1]
4444 |:>m 5555 | __PUT=
1111

3333 m 4444
2222 ml 3333
1111 ml 2222
PHT=5 PHT=4

RESET (%l1.1.15i= OM}

FIFO FIFO
0 M0
5535 |:>m 0
4444 B 0
3333 Mg
2222 Mg

PNT=4 PNT=0
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8. Basic Function/Function Block Library

LIFO_**

(Last In First Out)

Load/Unload data to LIFO stack

Model GMR |GM1 |GM2 |GM3 | GM4 | GM6

GM7

Application| e o (o ([0 [0 |o

Function Block

Description

Input
REQ: requires to execute the function block

IN: input data to be stored at LIFO stack
LIFO LOAD: FB is on the input mode, if it's on
BOOL = REQ DONE = BOOL UNLD: FB is on the output mode, if it's on
ANY = IN OUT 1= ANY RST: pointer value reset
ANY ARY — LIFO PNT [—INT

BOOL — LOAD FULL [~ BOOL Output

BOOL =1 UNLD ENTY [~ BOOL DONE: it's 1 after first execution

BOOL — RST OUT: on output mode, it's the data from LIFO stack
PNT: pointer for input data of LIFO stack
FULL: if LIFO stack is full, it's 1
EMTY: if LIFO stack is empty, it's 1

In/Output
LIFO: array used as LIFO stack
® Function

0 Itloads IN to LIFO or unloads data from LIFO.

0 If LOAD and UNLD are on at the same time, input IN is produced as output OUT.
0 If data is unloaded from LIFO by unload function of LIFO_***, unloaded data is deleted in stack and initialized

as 0.

O If RST is loaded to LIFO, PNT is initialized as 0, EMTY is on and all the data of LIFO stack are cleared as 0.
0 The stack number is the array number set by In/Output variable LIFO.
0 If you want to keep the data of LIFO array variables and LIFO function block instance in case that power is off

or power failure occurs, set them as 'RETAIN'.

0 Reset functions without REQ input.
0 PNT shows the position of IN to be loaded next time, or the number of pointers to be loaded.
0 Ifit's on the input mode, output OUT is O.
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8. Basic Function/Function Block Library

Function FIFO variable type Description
LIFO Q BOOL It functions as LIFO for BOOL-type data
LIFO B BYTE It functions as LIFO for BYTE-type data
LIFO W WORD It functions as LIFO for WORD-type data
LIFO_ DW DWORD It functions as LIFO for DWORD-type data
LIFO LW LWORD It functions as LIFO for LWORD-type data
LIFO_SI SINT It functions as LIFO for SINT-type data
LIFO | INT It functions as LIFO for INT-type data
LIFO_DiI DINT It functions as LIFO for DINT-type data
LIFO LI LINT It functions as LIFO for LINT-type data
LIFO_USI USINT It functions as LIFO for USINT-type data
LIFO_UI UINT It functions as LIFO for UINT-type data
LIFO_UDI UDINT It functions as LIFO for UDINT-type data
LIFO_ULI ULINT It functions as LIFO for ULINT-type data
LIFO R REAL It functions as LIFO for REAL-type data
LIFO LR LREAL It functions as LIFO for LREAL-type data
LIFO_TM TIME It functions as LIFO for TIME-type data
LIFO_DAT DATE It functions as LIFO for DATE-type data
LIFO_TOD | TOD It functions as LIFO for TOD-type data
LIFO_DT DT It functions as LIFO for DT-type data

LOAD
LIFO LIFO
[*] PHNT. 4 ]
PNT: 3 B F| LIFO[3]

IM

Lo B LIFO[2] I:|I =Bl LIFO[2]
Rl LIFO[] Rl LIFO[]
M| LIFO[0] M| LIFO[0]
Before After
LUMNLOAD
LIFO LIFO
PNT. 4 ] [*]
Bl LIFO[3] PNI: 3 B OUT

[2]
]
[

LrFop] | —— o LiFop] LIFUE]

LIFO[L

]
LIFO[0]

Before

m| LIFO[1]
m| LIFO[0]
&fter
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8. Basic Function/Function Block Library

B Program Example

LD
%I1.1.0 LOAD
_| I -\.P}_
%1111 LNLOAD
_| I -\.P}_
£11.1.15 RESCT
— | {F
CINS_LIF
L OAD L IFO_TH
_| |_ FEQ DONE
%11.1.0 LOAD
— | (P> T#s5S {IN OUTR  oUT
%1111 UNLOAD
— | (P> LIFO  {ZZFe PNT=PNT_INDEX
%11.1.15 RESET
— | S LIF e - 1 {LOAD FLLLI=FLLL _FLAG
LOAD L IFO_TH
— REQ. DONEF ! 0 { UNLD EMTY=EMTY_FLAG
LNL0AD
— T#555 {IN oUT=  ouT i pEsET | Rt
LIFO  {ZZFCr PNTI=PNT_INDEX
UKL OAD -lLN|SF’0L ‘T’Tﬂ
LOAD  { LOAD FULLI=FLLL_FLAG L feg 05
LUMLOAD { UNLD EMTp=EMTY_FLAG ws I otk an
RESET {RST LIFO |Z7¢ PNTIPNT_ INDEX
0 | LOAD FLLLFULL_FLAG
1 LINL D EMTY}mEMTY_FLAG
RESET |RsT

LIFO_*** function block is used as the above. The two examples of the above execute the same operation.
The left one is a program which executes input and output functions at the same time to use only one
function block while the right one is a program which executes input and output functions independently to
use input function and output function respectively. Note that the instance name should be the same on the
right program.

(2) If the input conditions (%I1.1.0, %I1.1.1, %I1.1.15) are on, LIFO_TM is executed.

(2) If input contact %I11.1.0 is on, load function is executed. T#55S is loaded to LIFO stack and PNT_INDEX
increased by 1.

(3) If input contact %Il1.1.1 is on, unload function is executed. T#55S is unloaded from LIFO stack and
PNT_INDEX decreased by 1.

(4) If input contact %I1.1.15 is on, reset function is executed. All the stack of LIFO is cleared as T#0S,
PNT_INDEX is initialized as 0 and EMTY_FLAG is on.
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8. Basic Function/Function Block Library

IN=
T#5583

[+

(2]
]
]

[+]

Fl

[

i3]
0]

[+]
Fl
(2]
L]
]

LOAD (%11.1.0i= ON)

LIFD LIFD
THOS Ml TassT
T#443 [::i>ﬁl TH44%
TH#33 ml T
T#223 m| T2
TH#113 m| T#1E
PNT=4 PNT=5
UNLOAD (%[1.1.1 ig ON)
LIFD LIFD
T#55%3 m|  Tans
T#443 [::i>ﬁ1 T#443
T#333 ml T
T#223 m| T2
TH#113 m| T#1E
PNT=5 PHT=4
RESET (%l1.1.15is QM)
LIFO LIFO
T#0S Ml TaOS
TH#443 [::j>ﬁ1 THOS
Ta#333 m|  TH#OS
T#223 m|  T#oS
TH#113 m|  Ta#0S
PHT=4 PHT=0

OuT=
T#353
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8. Basic Function/Function Block Library

SCON
Step Controller Model GMR | GM1 [GM2 |GM3 | GM4 | GM6 | GM7
Application| e o (o (o |0 |0 | o
Function Block Description
Input
REQ: if it's 1, the function block is executed
SCON S/O: if 0, SET function is enabled,;
BOOL — REQ DONE = BOOL if 1, OUT function is enabled.
ROOI — ST 0/JP. 1 S =R0OOI ARY SET: step number (0 ~ 99)
INT = SET CUR S [~ INT
Output
DONE: without an error, it will be 1
S: produces an set bit array
CUR_S: produces a current step number
® Function

0 Setting of step controller group
- The instance name of function block is the name of step controlling group.
(Examples of FB declaration: S00, GO1, Manul
Examples of step contacts: S00.S[1], GO1.S[1], Manul.S[1])

0 Incase of SET function (ST_0/JP_1=0)
- In the same step controller group, the present step humber can be on when the previous step number is on.
- If the present step number is on, it keeps its state even when the input is off.
- Only one step number is on even when several input conditions are on at the same time.
- If Sxx.S[0] is on, all the SET output is cleared.

0 Incase of JUMP function (ST_0/JP_1=1)
- In the same step controller group, only one step number is on, even when several input conditions are on.
- If input conditions are on at the same time, last programmed one is produced.
- If the present step number is on, it keeps its state even when the input is off.
- If Sxx.S[0] is on, it returns to its first step.

W Error
0 An error occurs when step setting (SET) is out of its range (0 ~ 99).
0 If an error occurs, DONE is off and step output maintains its previous step.

8-215



8. Basic Function/Function Block Library

B Program Example

Row 0

Row 1

Row 2

Row 3

Row 4

Row 5

Row 6

Row 7

Row 8

Row 9

Row 10

Row 11

Row 12

Row 13

Row 14

Row 15

Row 16

Row 17

Row 18

Row 19

In case of SET function (ST_0/JP_1 = 0), using SC1 group

- SC1 -
%M1 SCON J__:_'Eﬂ
F————{REQ  DONE %M1
- 0 - iH sk st %
- %M2
- 1 ser CUR
s
- 5 %
%M2 SCON %M3
k REQ  DONE
B o JST.0 SF S_BIT %MO
Pl - . .
- 2 Jser CUR] input condition
§ to clear SC1
"~ T
6M3 SCON
it — |REQ  DONE
- o 59 st oseir
1
B 3 Aser O]
s
oo [ S |
REQ  DONE
- o JST.0 n
1 SposBim S_BIT[1]
- 0 Jser CWR}
s
~ S BIT[2
S_BIT[0] %00.9.0 _BIT[2]
[} 3
S BIT[1] L J
0,
1 /"%O'g'l S_BIT[2]
I
S _BIT[2] %Q0.0.2
= < J
S_BIT[3] %3003
: \ J

Step control produces an output when the previous step is on and its present condition is on.
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8. Basic Function/Function Block Library

B Program Example
In case of JUMP function (ST_0/JP_1 = 1), using SC2 group (last input priority)

- sc2 -
%MO SCON
Row 0 ——dF———REQ  DONE[ 1
Row 1 = 1 4ST0 st s 4
P 1
Row 2 - 1 Jeer CR P 4
S
Row 3 o - SC2 - -
%M1 SCON
Row 4 —AF———ReQ  DpONE} 1
Row 5 - 1 JSTO0 sl g i
Pl -
Row 6 - 23 dsg7 CURL -
S
Row 7 = —7] — -
M2 SCON
Row 8 r—AF——REQ  DONE[ T
Row 9 = 1 {570 sl 5o .
Pl -
Row 10 = 98 4ser  CUR_L 4
S
Row 11 - — - 1
o3 o0
Row 12 A [re0  DoNe} 1
Row 13 o 1 JST.O sk so b
Pl -
Row 14 - 0 sET CUR_L =
S
NO | %M1 | %M2 | %M3 | %M4 | S O[1] | S O[23] | S 0[98] | S O[0]
1 On Off Off Off O]
2 On On Off Off O
3 On On On Off ©)
4 On On On On 0]
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8. Basic Function/Function Block Library

TMR
Integration Timer Model GMR | GM1 [GM2 |GM3 | GM4 | GM6 | GM7
Application| e o (o (o (0 |0 | 0o
Function Block Description
Input
IN: operation condition for Timer
T™MR PT: preset time
BOOL — IN 0 —BOOL RST: reset
TIME — PT ET —TIME
BOOL — RST Output
Q: timer output
ET: elapsed time
W Function

0 WhenINis 1, elapsed time is produced at ET.

Even if IN is O before ET reaches PT, ET keeps its value. If IN is 1 again, elapsed time is produced at ET
integrating its previous value.

If ET reaches PT, Qis 1..

IfRSTis 1, Qand ET are 0.

O

[ |

B Timing Chart

RST

PT

ET
PT

A
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8. Basic Function/Function Block Library

B Program Example

LD

- INS_TMR
T_TMR MR
— In = TIMER_OK

F TH10S qFPT ET= ET_TIME

F% 11T 12 R5T

T_TMR —

%11.1.12

10s

ET TIME
- 10s

A

TIMER_OK

(1) If 10 seconds passes after input variable T_TMR is 1, output variable TIMER_OK is 1.

(2) Elapsed time is produced at ET_TIME after T_TMR is 1.

(3) ET_TIME keeps its value even if T_TMR is 0 before ET_TIME reaches its preset time 10 seconds.
(4) If T_TMR is 1, elapsed time is produced at ET_TIME integrating its previous value.

(5) If input contact %I11.1.12 is 1, elapsed time ET_TIME and output variable TIMER_OK are all cleared.
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8. Basic Function/Function Block Library

TMR_FLK
TMR with Flicker Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application| e o (o (o (0 |0 | 0o
Function Block Description
Input
TMR_FLK IN: operation condition for Timer
BOOL — IN 0 [—BOOL ON: TON setting time
TIME — ON ET —TIME OFF: TOF setting time
TIME — OFF
BOOL =—{ RST Output-
Q: Timer output
ET: elapsed time
B Function
0 IfINis 1, Qis 1 and maintains its value during TON setting time.

0 After TON setting time set by ON, Q is 0 during TOF setting time.

0 IfINis 0, it stops its function of either on or off operation and keeps its time. If IN is 1 again, it is executed with
its previous data.

Output Q is 0 while IN is 0.

If ON is O, output Q is always 0.

0O O

W Timing Chart

IN —
ON Time
ON
ON Time
Ay OFF Time
OFF QFF Time,
Q |
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8. Basic Function/Function Block Library

B Program Example

LD
I THAR_FLK.
T_TMR_FLE | TMR_FLK 20%1.1.5
— —n o]
THES {OM  ETF ET_TIME
THES  {OFF
%1112 {R&T

(1) If input variable T_TMR_FLK is 1, TMR_FLK function block is executed.

(2) Output contact %QX1.1.5is 1 during 5 seconds set by ON after input variable T_TMR_FLK is 1.

(3) Output contact %QX1.1.5 is 0 during 2 seconds set by OFF after 5 seconds set by ON.

(4) TON time (ON) when Q is 1 and TOF time (OFF) when Q is 0 are produced at ET_TIME by turns while

T_TMR_FLK is 1.
(5) If input variable T_TMR_FLK is 0, then it keeps its time and output contact %QX1.1.5is 0. If T_TMR_FLK

is 1, it is executed again.
(6) Ifinput T_TMR_FLK is 1, elapsed time ET_TIME and output contact %QX1.1.5 are all cleared.
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8. Basic Function/Function Block Library

TMR_UINT
TMR with integer setting Model GMR |GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application| e o (o |0 (o |0 | @
Function Block Description
Input
TMR UINT IN: operation condition for Timer
- PT: preset time
— — BOOL i . o
BOOL IN 0 UNIT: time unit of setting time
UINT — PT ET = TIME RST: reset input
UINT = UNIT
BOOL —{ RST Output
Q: timer output
ET: elapsed time
B Function

0 Elapsed time is produced at ET after IN is 1.

Even if IN is O before ET reaches PT, ET keeps its value. If IN is 1 again, elapsed time is produced at ET
integrating its previous value.

Q is 1 when elapsed time reaches preset time.

IfRSTis 1, Qand ET are 0.

Setting time is PT x UNIT (ms).

O

I

B Timing Chart

RST

Setting Time
(PT x UNIT)

ET
PTx UNIT

<
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8. Basic Function/Function Block Library

B Program Example

LD

rIMB_UINT
T_TMR TMFLUINT-|
= N = TIMER_CK

10 PT ET= ET_TIME
1000 qUNIT

kKT 1 B RST

(1) Setting time is PT x UNIT[ms] = 10 x 1000[ms] = 10[s].

(2) Output variable TIMER_OK is 1, if 10 seconds passes after input variable T_TMR is 1.

(3) Elapsed time is produced at ET_TIME after input variable T_TMR is 1.

(4) Evenif T_TMR s 0 before ET_TIME reaches preset time 10 seconds, ET_TIME keeps its value.

(5) If input variable T_TMR is 1 again, elapsed time is produced at ET integrating its previous value.

(6) If input contact %1X1.1.5 is 1, elapsed time ET_TIME and output contact TIMER_OK are all cleared.

T TR —

%IX1.1.5

Setting Time
(10000ms)

ET_TIME

10x 1000 _

<&
<

TIMER_OK
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8. Basic Function/Function Block Library

TOF_RST

TOF with Reset

Model GMR |GM1 |GM2 |GM3

GM4

GM6

GM7

Application| e o (o | o

Function Block Description
Input
IN: operation condition for Timer
TOF_RST PT: preset time
BOOL — IN 0 —BOOL RST: reset
TIME — PT ET —TIME
BOOL — RST
Output
Q: Timer output
ET: elapsed time
H Function

0 QislwhenINis1andQ is 0 after preset time (PT) after IN is O.

0 Elapsed time is produced at ET after IN is 0.
0 Elapsedtimeis 0if IN is 1 before ET reaches PT.
O

IfRSTis 1, Qand ET are 0.

B Timing Chart

RST

Preset Time

(PT)

ET

PT
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8. Basic Function/Function Block Library

B Program Example

LD

rl_TOFRST-
T_TOF_RST| TOF_RST
—] I = TIMER_CK

F TH10S {PT ET= ET_TIME

E0 %11 15 AST
T_TOF_RST
%1X1.1.15

10s

Preset Time
(10s)
ET_TIME
TIMER_OK - J

(2) If input variable T_TOF_RST is 1, output variable TIMER_OK is 1. And TIMER_OK is 0 after 10 seconds

after T_TOF _RST is 0.
(2) If T_OF _RST is 1 within 10 seconds after it turns off, TOF_RST is initialized.

(3) Elapsed time is produced at ET_TIME.
(4) If input contact %1X1.1.15 is 1, elapsed time ET_TIME and output contact TIMER_OK are all cleared.
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8. Basic Function/Function Block Library

TOF_UINT
TOF with integer setting Model GMR |GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application| e o (o (o (0 |0 | 0o
Function Block Description
Input
TOF UINT IN: operation condition for Timer
B PT: preset time
— 0 —BOOL : . N
BOOL IN UNIT: time unit of setting time
UINT — PT ET r—TIME RST: reset
UINT —{ UNIT
BOOL — RST Output
Q: Timer output
ET: elapsed time
| Function

0 QislwhenINis 1. And Qis 0, if setting time (PT) passes after IN is 0.
Elapsed time is produced at ET after IN is 0.

If IN is 1 before ET reaches PT, ET is O.

IfRSTis 1, Qand ET are 0.

Setting time is PT x UNIT (ms).

O 0Ooog

B Timing Chart

IN
RST
PTx UNIT,
Preset Time
(PT x UNIT)
ET
Q | |
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8. Basic Function/Function Block Library

B Program Example

LD

STOF_UINT
1o [ToruinT]
— 11 L TIMER_OK

10 PT ET= ET_TIME
1000 qUNIT

R 1XT 1 5 RET

(1) Preset time PT x UNIT[ms] = 10 x 1000[ms] = 10]s].

(2) If input variable T_TOF is 1, output variable TIMER_OK is 1. TIMER_OK is 0, if 10 seconds passes after
T_TOFis 0.

(3) If T_TOF is 1 within 10 seconds, TOF_UINT is initialized.

(4) Elapsed time is produced at ET_TIME.

(5) If input contact %1X1.1.5is 1, TIMER_OK and ET_TIME are all cleared.

T_TOF —

%1X1.1.5

10x 1000

Preset Time
(10 x 1000)

ET_TIME

TIMER_OK J
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8. Basic Function/Function Block Library

TON_UINT
TON with integer setting Model GMR |GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application| e o (o (o (0 |0 | 0o
Function Block Description
Input
IN: operation condition for Timer
TON_UINT PT: preset time
BOOL — IN 0 —BOOL UNIT: time unit of setting time
UINT — PT ET —TIME
UINT — UNIT Output
Q: timer output
ET: elapsed time
| Function

0 Elapsed time is produced at ET after IN is 1.

0 Elapsedtime ET is O, if IN is O before ET reaches PT.
0 QisO,ifINisOafterQis 1.

O Presettime is PT x UNIT[ms].

B Timing Chart

Preset Time
(PT x UNIT)

ET E—

PTx UNIT
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8. Basic Function/Function Block Library

B Program Example

LD

STON_UINT
7o [TovuiNT]
— L TIMEROK

10 FT ETp= ET_TIME

1000 {UNIT

(1) Preset time is PT x UNIT[ms] = 10 x 1000[ms] = 10[s].

(2) If 10 seconds passes after input variable T_TON is on, output variable TIMER_OK is 1.
(3) Elapsed time is produced at ET_TIME after input variable T_TON is on.

(4) If T_TON is 0 before elapsed time ET_TIME reaches 10 seconds, ET_TIME is 0.

(5) If T_TON is 0 after TIMER_OK is 1, TIMER_OK and ET_TIME are 0.

T_TON — S

Preset Time
(10,000ms)

ET_TIME E—
- 10x 1000

TIMER_OK
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8. Basic Function/Function Block Library

TP_RST

TP with Reset

Model GMR |GM1 |GM2 |GM3 | GM4

GM6

GM7

Application| e o (o |0 |0

Function Block

Description

Input
IN: operation condition for Timer

TP_RST PT: preset time
BOOL — IN 0 p—BOOL RST: reset
TIME — PT ET —TIME
BOOL = RST
Output
Q: timer output
ET: elapsed time
H Function

0 IfINis 1, Qis 1. And if elapsed time reaches preset time, timer output Q is 0.
0 ET increases its value from when IN is 1, keeps its value at PT and is cleared when IN is O.
0 It doesn't matter whether IN changes its state or not while timer output Q is 1 (during a pulse output).

0 IfFRSTis 1, output Q and ET are 0.

B Timing Chart

IN —

RST

ul

Preset Time

(PT)

ET _
PT

A
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8. Basic Function/Function Block Library

B Program Example

LD

rl_TP_RST
T_TP_RST| TP_RST
—] =N = TIMER_OK

F THIOS qPT ET= ET_TIME

P AT 1124 RST

T TP RST ——— u L

%11.1.12

Preset Time
(10s)

ET _TIME _ L
10s

A

TIMER_OK

(1) If input variable T_TP_RST is 1, output variable TIMER_OK is 1. And 10 seconds later, TIMER_OK is 0.
Once TP_RST timer is executed, input T_TP_RST doesn't matter.

(2) ET_TIME value increases and stops at 10S. And if T_TP_RST s 0, itis 0.

(3) If input contact %l11.1.12 is 1, THIMER_OK and ET_TIME are all cleared.
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8. Basic Function/Function Block Library

TP_UINT

TP with integer setting

Model GMR |GM1 |GM2 |GM3 | GM4

GM6

GM7

Application| e o (o |0 |0

Function Block

Description

TP_UINT
BOOL —| IN 0 +BooL
UINT —{ PT ET TIME
UINT —| UNIT
BOOL — RST

Input

IN: operation condition for Timer
PT: preset time

UNIT: time unit of setting time
RST: reset

Output

Q: timer output
ET: elapsed time

B Function

0 IfINis 1, Qis 1. And if elapsed time reaches preset time, timer output Q is 0.

If RST is 1, output Q and ET are 0.
Preset time is PT x UNIT[ms].

Oo0oogao

ET increases its value from when IN is 1, keeps its value at PT and is cleared when IN is 0.
It doesn't matter whether IN changes its state or not while timer output Q is 1 (during a pulse output).

B Timing Chart

IN —

ul L

RST

Preset Time
(PTx UNIT)

ET —
PTX UNIT
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8. Basic Function/Function Block Library

B Program Example

LD
[ TP_LINT 1
_I‘T?_TTNPMNJ- TIMER_OK ;
- 10 |PT ET | ET_TIME -

1000 {UNIT -
 9%IX1.1.5{AST -

(1) Preset time is PT x UNIT[s] = 10 x 1000[s] = 10[s].

(2) If input variable T_TP is 1, output variable TIMER_OK is 1. And 10 seconds later, TIMER_OK is 0. Once
TP_UINT timer is executed, input T_TP doesn't matter.

(3) ET_TIME value increases and stops at 10000. And if T_TP is O, it is O.

(4) If input contact %1X1.1.5is 1, TIMER_OK and ET_TIME are all cleared.

T_TP — U —

%IX1.1.5

Preset Time
(10,000ms)

ET_TIME —

10 1000

TIMER_OK
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8. Basic Function/Function Block Library

TRTG
Retriggerable Timer Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application| e o (o (o (0 |0 |0
Function Block Description
Input
IN: operation condition for Timer
TRTG PT: preset time
BOOL — IN 0 p=BOOL RST: reset
TIME — PT ET —TIME
BOOL — RST Output
Q: timer output
ET: elapsed time
W Function

0 IfINis 1, Qis 1. And if elapsed time reaches preset time, timer output Q is 0.

0 If IN turns on again before elapsed time reaches preset time, then elapsed time is set as 0 and increased
again. And if it reaches PT, Qis 0.
0 IfRSTis 1, timer output Q and elapsed time ET are 0.

B Timing Chart
IN L

RST

Preset Time

(P

ET —

PT

A
Y.
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8. Basic Function/Function Block Library

B Program Example

LD
-INS_TRT!
T 1RTG | TRTG
= = T IMER_OK

F O THIOS 4 PT ETR= ET_TIME
B1.1.1

T=

RST

T_TRTG —

%11.1.15

Preset Time
(10s)

ET.TINE ~ ——— 10s /

TIMER_OK

A

(1) TIMER_OK is 1 during 10 seconds after input variable T_TRTG becomes 1 from 0. If T_TRTG becomes
1 from O after timer is executed, ET_TIME is set as 0 and increased again.

(2) TIMER_OK is 1 during 10 seconds even when T_TRTG becomes 0 from 1.

(3) ET_TIME value increases and stops at T#10S. And itis O when T_TRTG is 0.

(4) If input contact %I11.1.15is 1, TIMER_OK and ET_TIME are all cleared.
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8. Basic Function/Function Block Library

TRTG_UINT
TRTG with integer setting Model GMR |GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application| e e (o |0 (o |0 |0
Function Block Description
Input
TRTG UINT IN: operation condition for Timer
- PT: preset time
BOOL — IN O~ BooL UNIT: time unit of setting time
UINT — PT ET r—TIME RST: reset
UINT = UNIT
BOOL = RST Output
Q: timer output
ET: elapsed time
W Function

0 IfINis 1, Qis 1. And if elapsed time reaches preset time, timer output Q is 0.
0 If IN turns on again before elapsed time reaches preset time, then elapsed time is set as 0 and increased

again. And if it reaches PT, Q is 0.
0 IfRST s 1, timer output Q and elapsed time ET are 0.
0 Presettimeis PT x UNIT[ms].

B Timing Chart

i

IN —

RST

Preset Time

(P

ETx UNIT - —— PTx UNIT

&
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8. Basic Function/Function Block Library

B Program Example

10

1000

R 1.5

LD
~TRTG_UI 4
T_TRTG [TRTG_UINT]
— = T IMER_OK

FT ET= ET_TIME

UNIT

ReT

(1) Preset time is PT x UNIT[ms] = 10 x 1000[ms] = 10[s].

(2) TIMER_OK is 1 during 10 seconds after input variable T_TRTG becomes 1 from 0. If T_TRTG becomes
1 from O after timer is executed, ET_TIME is set as 0 and increased again.

(3) TIMER_OK is 1 during 10 seconds even when T_TRTG becomes 0 from 1.

(4) ET_TIME value increases and stops at 10000. And it is 0 when T_TRTG is 0.

(5) If input contact %1X1.1.5is 1, TIMER_OK and ET_TIME are all cleared.

T_TRTG —

%IX1.1.5

i

Preset Time

(10,000ms)

ETx TIME —

TIMER_OK

10x 1000
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