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LS Programmable Logic Controller

A Safety Instructions

* Read this manual carefully before installing, wiring, operating, servicing or inspecting this equipment.

* Keep this manual within easy reach for quick reference.
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SAFETY PRECAUTIONS EEEERED

Be sure to read carefully the safety precautions given in data sheet and user’s manual before operating the module
and follow them.

The precautions explained here only apply to the G3F-PIDB and G4F-PIDB.
For safety precautions on the PLC system, see the GLOFA GM3/4 User’s Manuals.

A precaution is given with a hazard alert triangular symbol to call your attention, and precautions are represented as
follows according to the degree of hazard.

-~

~N

i E WARNING |::> If not provided with proper prevention, it can cause death or fatal
injury or considerable loss of property.

in severe or slight injury or a loss of property.

\
If not properly observed, it can cause a hazard situation to result
[ A cauTion | ey

However, a precaution followed with A CAUTION can also result in serious conditions.

Both of two symbols indicate that an important content is mentioned, therefore, be sure to observe it.

Keep this manual handy for your quick reference in necessary.



Installation Precautions

4 N\
A CAUTION { >
P Operate the PLC in the environment conditions given in the general specifications. ({ >

D If operated in other environment not specified in the general specifications, it can cause {
an electric shock, a fire, malfunction or damage or degradation of the module >
» Make sure the module fixing projections is inserted into the module fixing hole and fixed. ({ >
» Improper installation of the module can cause malfunction, disorder or falling. ({ >

\\

Test Run and Maintenance

Precautions

A CAUTION

» Do not separate the module from the printed circuit board(PCB), or do not remodel the mod-
ule.
They can cause disorder, malfunction, damage of the module or a fire.

When mounting or dismounting the module, perform them after the power has been turned
off.

» Do not perform works while the power is applied, which can cause disorder or malfunction.

Waste Disposal Precautions

‘ |

A CAUTION (( >

» When disposing the module, do it as an industrial waste. ({ >
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Chapter 1. INTRODUCTION

Chapter 1. INTRODUCTION

These two modules are called G3F-PIDB and G4F-PIDB. The G3F-PIDB is used with the CPU of GLOFA PLC GM1.2.3
series and MASTER-K 1000S series , The G4F-PIDB is used with the CPU of GM4 series and MASTER-K 300S series.
Hereafter, the two modules will be commonly called the PID control module.

PID control means a control action that in order to keep the object at a value set beforehand (SV), it compares the SV
with a sensor-measured value (PV) and when a difference between them is detected the controller makes PV come to
be SV by adjusting output to eliminate the difference. The PID control is composed of combinations of Proportional (P),
Integral (1) and Derivative (D) actions.

When a difference between SV and PV occurs, proportional, integral, differential quantities are calculated upon that
difference and a MV(Manipulated Value) is output.

( Manually MV )
PID control module
: Data registerto | v :
H store SV - '
: PID MV Data register to : DIA
- R I e
in ' objec
: Data register to PV processing : module '
! store PV o
L L LR R P E R R Rk 4 ‘r
AD
conversion Sensor
module
* SV:Set Value
* PV.Process Value
* MV:Manipulated Value
\ P J

1.1 Features

The features of the PID control module are as follows.

1) One module can control various processes separately and at the same time.

2) Forward/reverse action selection is available.

3) Manually manipulated out (forced to be output by the user), not operation processing output, is available.
4) The number of modules available on one base unit is unlimited.

5) auto-tuning function finds the value of P,I,D constant automatically

1-1



Chapter 2.

SPECIFICATIONS

Chapter 2.

SPECIFICATIONS

2.1 General Specifications

Table 2.1 shows the general specifications of GLOFA GM series and MASTER-K series.

No [tems Specifications Standard
1 Operating ambient 0~55C
temperature
5 | Storage ambient 25~ T5C
temperature
3 Operatlng_ ?mb'e”‘ 5~95%RH, non-condensing
humidity
4 Storage .ar."b'e”‘ 5~95%RH,  non-condensing
humidity
Occasional vibration
Frequency Acceleration Amplitude Sweep count
10<f/57Hz - 0.075 mm
G 57 <f<150Hz | 9.8ms {1G} L
5 Vibration IEC 61131-2
Continuous vibration 10 times in each
- . direction for
Frequency Acceleration Amplitude XY 7
10=<f/57Hz - 0.035 mm Y
57<f<150Hz [4.9ms {0.5G} -
*Maximum shock acceleration: 147 mg {15G}
6 Shocks *Duration time :11 ms IEC 61131-2
*Pulse wave: half sine wave pulse( 3 times in each of X, Y and Z directions )
. . LGIS
Square wave impulse noise +1,500V Standard
o ) . IEC 61131-2
Electrostatic discharge Voltage :4kV/(contact discharge) IEC1000-4-2
. . IEC 61131-2
o | Radiated electromagnetic field 27 ~ 500 MHz, 10 VIm IEC 1000-4-3
7| Noise immunity Digital | ~ Digital 1/0s
. I/0s | (Ue<24V)
Fast transient burst noise Sﬁzsglty ?r!lo%%\?éesr (Ue | Analog l/Os IEC 61131-2
> | communication | [EC1000-4-4
24V) I/0s
Voltage 2kV 1kV 0.25 kV
8 |Operating atmosphere Free from corrosive gases and excessive dust
9 Altitude for use Up to 2,000m
10 [ Pollution degree 2 or lower
11| Cooling method Self-cooling

[Table 2.1 ] General specifications

1) IEC(International Electrotechnical Commission)
: The international civilian organization which produces standards for electrical and electronics industry.

2) Pollution degree

- Itindicates a standard of operating ambient pollution level.
The pollution degree 2 means the condition in which normally, only non-conductive pollution occurs.

Occasionally, however, a temporary conductivity caused by condensation shall be expected.
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2.2

Performance Specifications

Table. 2.2 shows performance specifications of the high speed PID control module.

Proportional constant (P)

Specification
[tem
G3F-PIDB | G4F-PIDB
I/0 Points 16 Points
0.01 ~100.00[%]

(When the integral and derivative constants are set to
0.0 sec, the proportional action is applied.)

Setting range of

PID constants Integral constant ()

0.0 ~3000.0sec
(When the integral constant is set to 0.0 sec, the integral action is not
applied.)

Derivative constant (D)

0.0 ~3000.0sec
(When the derivative constant is set to 0.0 sec, the derivative action is
not applied.)

Setting range: SV (Set Value) 0 ~16,000
Input range: PV (Process Value) 0 ~16,000
Output range: MV N
(Manipulated Value) 0 ~16000
Setting range: M_MV B
(Manually Manipulated value) 0 ~16,000
Number of PID control loops 32 | 16
PID Control (Auto-tuning function)
Control action ON/OFF Control

Manual output

Control cycle

0.01~99.99 sec

Control type

Measured value derivative type (Pre-derivative type)

Type Open Collector (Sink type)
Points
Output control cycle 1~100 sec
Rated load voltage DC12/24V
Output Voltage range DC10.2~26.4V
Maximum load current 0.1A/1 point, 1.5A/1 COM
Response time 2ms
Common type 16point/1COM
Minimum pulse output 1 ms(1/1000:1 ms  unit output)
» stop: RUN LED Off
» Run:RunLED-> RUN LED On
RUN / STOP Output display—=>RUN LED flickering
LED HE Al » Auto- tuning : RUN LED On
Run or Output display are selecting by switch on product
Normal: RUN LED ON
NORMAL/ERROR Error:  RUN LED flickering
Internal current consumption 0.7A 0.6A
Weight 510¢g 3009

[Table 2.2 ] Performance specifications

2-2
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2.3 Names of Parts and Functions

Following gives names of parts.

1)G3F-PIDB
G3F—PIDE B
S
ﬂ] * RUN :F__> @
1
14 :
o C |;|—aau
[L g g > @ ': [l
> K. 1T
4 4 12,793
™3
o m 2115
g9 7
5 g k]
2 i
[ )
|_|- oo
—\ z | f@f
No. Descriptions
Loop Run LED ‘
@ It shows the PID control module run status.
ON : The corresponding loop is running
OFF : The corresponding loop is stopping
RUN LED
® It shows the PID module Operating status..
ON: Normal, Running the Auto-tuning
Flickering : Error ,LED display switch is selecting output state
LED display switch ‘
® Loop State Display : Display Loop Running state
Output State Display : Display TR Output(PWM Output)

2-3
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2)G4F-PIDB

GAF-PIDB
o @
01 o]
) 4
o a8
" o
o an
o oE
a aF

. I
:ﬁ@@
e
25@@
47
Ly

52 | % ]

s 2 | 19

= 3 Zﬁ@@

3 s - i

28 - e A

i (&

g
§
L

No.

Descriptions

Loop Run LED ‘

It shows the PID control module run status.
ON : The corresponding loop is running
OFF : The corresponding loop is stopping

RUN LED

It shows the PID module Operating status..
ON: Normal, Running the Auto-tuning

Flickering : Error ,LED display switch is selecting output state

LED display switch

Loop State Display : Display Loop Running state
Output State Display : Display TR Output(PWM Output)

2-4
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Chapter 2. SPECIFICATIONS

2.4 PID Control Action

2.4.1 Processing type

1) Velocity type

Velocity type is a processing that in PID processing, the process Manipulated Value(MV) is obtained by
adding the calculated variation of MV (AMV) to the previous MV

MVh =
MVhn
MVra

A MV,

o

MVha + AMV,

Present Manipulated Value
Previous Manipulated Value

Variation of the Previous Manipulated Value

\

2) Measured Value Derivative Type (Pre-derivative)

Measured value derivative processing, in PID processing, uses the process value(PV) for the derivative term.
Generally, PID processing, when a deviation occurs, operates toward the direction in which the deviation will

be reduced.

The deviation occurs due to alteration of set value(SV) or outside disturbances. Therefore, if the deviation is
used in the derivative processing, the output of the derivative term changes rapidly when the deviation occur
due to alteration of set value (SV). So, to prevent raid changes like that, this processing uses the process

value(PV) for the derivative term.

~

MVn
MVn-l

A MVn
En
En-l

Ki
Kd

PVn
PVn-l

\ PVn2

MVn = MVn-l + Kp5 (En—En-l) + KpSS/KI 5En

+  Kp5Kd/S5(2PVn —PVn.1 —PVn-2)
Manipulated Value

Previous Manipulated Value

Variation of the Previous Manipulated Value

present Deviation

Previous Deviation

Proportional Constant

Integral Constant

Derivative Constant

Control Cycle (100ms)

present Process Value

One-step previous Process Value
Two-step previous Process Value

~

2-5
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2.4.2  Control Action
1) Proportional Action (P Action)
(1) P action means a control action that obtains a MV which is proportional to the deviation (E: the difference

between SV and PV).
(2) The expression which denotes the change relationship of E to MV in P action is shown as follows:

MV = Kp<E

where Kp is a proportional constant and means gain.
(3) When deviation occurs, the MV by P action is shown in Fig. 2.1.

4 ™
sV
'/ Deviation(E)
Deviation(Ele— PV
& Time
| fog———————
-k MV
y X E
SV
» Time
N J

[Fig.2.1] MV with the proportional action

(4) As shown in Fig. 2.1, the larger the proportional constant Kp the larger the MV,  that is, the stronger the P
action when the deviation(E) is same . Also, the smaller the Kp the smaller the MV after P action.

(5) Ifthe Kp is too large, PV reaches SV swiftly but can make bad effects like oscillations shown in Fig. 2.3
and cause damage in control stability.

(6) If the Kp is too small, oscillations do not occur but the velocity with which PV reaches SV slows down and
offset can happen as shown in Fig. 2.4.

(7) Manipulated Value varies within 0 to 16,000.

2-6
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(8) P action MV Output graph for forward action

( MV

100%

50%

0%

4 PV
sV
-
[Fig. 2.2] P Action MV output graph
-
PV
sV \
P —
Time
N
[Fig. 2.3] When the proportional constant Kp is large.
-
PV
~-—————— PV
Time

AN

[Fig. 2.4] When the proportional constant Kp is small.
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2) Integral Action (I Aaction)

(1) When a deviation(E) occurs between SV and PV, Integral action continuously adds the deviation to or
subtracts it from the MV in accordance time in order to eliminate the deviation
When a deviation is small it is not expected that the MV will be changed by P action but | action will
eliminate it.
Therefore, the offset which occurs in P action can be eliminated by | action.

(2) The period of the time from when the deviation has occurred in | action to when the MV of | action become
that of P action is called Integration time and represented as Ki.

(3) Integral action when a given deviation has occurred is shown as the following Fig. 2.5.

-
Deviation :

i ——— Time
/ MV of P action + | action

- "

rd . MV of | action
-
O"
‘ﬂ
MV 0L
e =4 Kp* E |«———— MVofPaction
"‘
My
Ki - — Time
e

[Fig.2.5] Integral action at a constant deviation

(4) Expression of Integral Action is as follows:

1
MV——PXE—!—PX—K_XSEdt
4

As shown in the expression, Integral action can be made stronger or weaker by adjusting integration time
(Ki) in I action.
That is, the more the integration time (the longer the integration time) as shown in Fig. 2.6, the lesser the
quantity added to or subtracted from the MV and the longer the time needed for the PV to reach the SV.
As shown in Fig. 2.7, when the integration time given is short the PV will approach the SV in short time
since the quantity added or subtracted become increased. But, If the integration time is too short  then
oscillations occurs, therefore, the proper P.I value is requested.

(5) Integral action is used in either PI action in which P action combines with | action or PID action in which P

and D actions combine with | action.

2-8
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g PV
Time
N—
[Fig. 2.5] When a long integration time is given.
-
Time
"

[Fig. 2.6] When a short integration time is given.

2-
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3) Derivative Action (D Action)

(1) When a deviation occurs due to alteration of SV or external disturbances, D action restrains the changes of
the deviation by producing MV which is proportioned with the change velocity (a velocity whose deviation
changes at every constant interval) in order to eliminate the deviation.

» D action gives quick response to control action and has an effect to reduce swiftly the deviation by
applying a large control action (in the direction that the deviation will be eliminated) at the earlier time
that the deviation occurs.

» D action can prevent the large changes of control object due to external conditions.

(2) The period of time from when the deviation has occurred to when the MV of D action become the MV of P
action is called derivative time and represented as Kd.

(3) The D action when a given deviation occurred is shown as Fig. 2.8

4 ™

Deviation

Manipulation quantity
R

Manipulation quantity | Kd | Time

\ J

[Fig. 2.8] Derivative action at a constant deviation

(4) The expression of D action is represented as follows:

dE
MVZKPXE‘FKde‘“?

» In this expression, an output proportional with the variation rate of deviation is added to P action quantity.

» If the derivative time is increased then P action is strengthened.

» D action is applied when a change of deviation occurs and the deviation at normal state become 0. D
action, therefore, do not reduce offset.

(5) D action is used in either PD action in which P action combines with D action or PID action in which P and |
actions combine with D action.

2-10
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4) PID Action

(1) PID action controls the control object with the manipulation quantity produced by (P+I+D) action.
(2) PID action when a given deviation has occurred is shown as the following Fig. 2.9

— Time

Deviation
PID action
MV _ | action
Pl action .. e
>\ ....... e P action
e D action

— » Time

[Fig. 2.9] PID action at a constant deviation

5) PID Processing Expression

PID expressions are of measured value derivative type.

Parameters names

Expressions
MVn
MVn-1
En =SV —-PVy En
En-1
MVh= MV + Kp X (En—En-l) Kp
+ K< S/Ki XEy ﬁ:j
+ Kp>}Ka/SX (2PVn1 —PVn —PVh-2) S
PVn
PVn-1
PVn-2

: Present Manipulated Value
: One-step-previous

Manipulated Value

: Process deviation

: Previous deviation

: Proportional constant
. Integral constant

: Derivative constant

: Control cycle (100 ms)
: Process value

: One-step-previous

Process Value

: Two-step-previous

Process value

2-11
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6) Forward/Reverse Actions

(1) PID control has two kinds of action, forward action and reverse action.

a) Forward action makes PV reach SV by outputting MV when PV is less than SV.
b) Reverse action makes PV reach SV by outputting MV when PV is more than SV.
(2) A diagram in which forward and reverse actions are drawn using MV, PV and SV is shown as Fig. 2.10

/ )
SV
MV / \
Forward action Reverse action
—_—— PV
o y
[Fig. 2.10] Forward and reverse action with MV, PV and SV
(3) Fig 2.11 shows examples of process control by forward and reverse actions, respectively.
; )
t t ! t turel
emperature emperature
peraturg PV p
’/ N N sV
~— Ny \
PV
* Reverse action (for Cooling) = bme *Forward action (for Heating) > time
- J

2-12

[Fig. 2.11] Examples of process control by forward and reverse actions



Chapter 2. SPECIFICATIONS

2.5 Auto-tuning

2.5.1 Auto-Tuning block Diagram

» Appropriate P, I, D constant shall be set to perform optimal control when PID control is applied. The function to
find these parameters automatically is called Auto-Tuning.
P If Auto-Tuning command starts, PID control module stops PID calculation and moves to start Auto-Tuning.

PID Control
MV
sV e l Control
@7 »0Objects e

+ 7Y

v

PV » Tuning

[Fig 2.12] Auto-Tuning block diagram
2.5.2 Sequence of Auto-Tuning

» Relay control method is applied to Auto-Tuning in PID module, which finds and selects P, I, D constant value of
itself while watching the transition of the object to control using relay output.

(1) Forward action (if PV<SV)

A PV(Process value)

/—R /\ o~ Tuning set value high limit
S B\ \// ““““ \ \// """ N

Tuning set value low limit

1 P 100% ; i

# MV(Manipulate value) r \
0% Time
- >l Auto-Tuning time(two  cycles) =L PID Control .
Stagel Stage2 | Stage3

[Fig1.13] Auto-Tuning Algorithm for Forward action

2-13




Chapter 2. SPECIFICATIONS

2) Reverse action (if PV<SV)

[y )

PV(Process value)

:/\ /\ < Tuning set value high lini
e e
TR

\/ Tuning set value low limit
' MV(Manip:uIate value) ' ' :

Lo qoow |

t

0% : Time

>

Auto-Tuning time(two  cycles) PID Control

< »

\ Stagel Stage2 Stage3 - J

[Figl.14] Auto-Tuning Algorithm for Reverse action

\

Stage 1) Distinction of forward/reverse
» By comparison between Process value(PV) and Tuning setting value(Set value:SV)
Forward : if the process value is lower than the tuning setting value
Reverse : if the process value is higher than the tuning setting value

Stage 2) Auto-tuning operation

Forward : Manipulated value is repeatedly output 2 cycles in order of min.(0% : 0) to max.(100% : 16000).
Reverse : Manipulated value is repeatedly output 2 cycles in order of max.(100% : 16000) to min.(0% : 0).

P If auto-tuning operation is complete as repeated as above, output variable END of auto-tuning value Read
function block( PIDBAAT, PIDBAT) changes ‘0 = 1".
Thus, when output variable END of auto-tuning value Read function block changes “0 = 1” in program, P,
[, D constant value shall be moved to input variable P, I, D of module initializing function block ( PIDBAINI,
PIDBINI)

Stage 3) PID calculation
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2.6 Set Value(SV) — Ramp function (Set value inclination function)

» Manipulated value changes by the change of difference the present value to the Manipulated value or by the
change of Manipulated value if PID control is used. Thus, sudden change of the set value leads to sudden change
of the manipulated value causing damage on the control object.

P Staged increasing or decreasing function of set value (SV) is the set value-ramp function to prevent set value
setting from suddenly changed when modified.

P Set value-ramp function setting time: 0 ~ 65,535(Unit:sec)
» Related function block:  PIDBINI

/

o

Modified set valug }----------ceoeemeeme-

abueyo usppns

B mmmmmmmmmmmmmm

Set value changed by set value-r
function

mp

Set value

Time

Setting time

r'
A 4

J

[Fig1.15] Set value ramp function

» For example, SV_UP value of PIDBINI function block are setting 100 sec, Display SV value graph for Initial SV
value is change from 1000 to 10000

4 )

SV

10000 \

SV value is increasing every
control cycle and then after

5500 100sec. SV value is reached
10000
1000
A .
0 50 100 Time(sec)
SV ramp function start point
\ Y,

[Fig1.16] SV output graph for set value ramp function
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2.7 PWM control output

» PID Module has Tr output for PWM in every loop.

Tr output drives SSR for PWM (ON/OFF Control for Pulse width)
» Control cycle varies within 1 to 100sec

» Minimum pulse time is 1ms

. R 1
ON time (ms) = Output ange (1000 ) x MV output value x Output  control
MV Range (16000 )

cycle (S)

However pulse ON time round off the numbers to one decimal place

For example if the output control cycle is 1sec, MV 200 the output is 12.5.

In this case On time is 3ms and 987ms is OFF. Although MV is changed during the control cycle the output is not
changed and PWM pulse is changed with the MV of the next 1s.

ON time (ms) = 46 x 200 x1(S) =12.5

4 I
on than 1 ms
Time
Off |
Outpyt
@T
Control cycle
o J

[Fig1.17] PWM Control output
» PWM control is one of the PID control.

» To use PWM control, TR output can be used by setting the function blocks as follows
OUT_EN of PIDBINI >1

OUT_PERD of PIDINI > Setting between 1~100 sec,(Control cycle)
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2.8 ON/OFF Control

» ON/OFF control is a method controlling the output by comparing SV and MV.
The unchanged output period is used to prevent the rapid variety of the output.
» In forward action, if PV is less than SV ON operation is executed and if PV is higher than SV OFF operation is
executed.
During OFF operation,if PV is decreased, MV is repeated ON/OFF near SV.
It makes the operation unstable, the unchanged output period is used to be stable the output.

4 ) ) )
The unchanged output period The unchanaed outout period
A A
OFF OFF
\ 4
Forward Reverse
- W,

[Figl.18] ON/OFF control by setting the The unchanged output period.

Example)When SV is 8000 in the forward action and ONOFF_HYS is 100.
If PV is increased and higher than 8000, the output is OFF and the cooling is processed.
If PV is less than 7900, the output is ON and the heating is processed.
Like the above, ON/OFF is not run between 7900~8000 and ON/OFF is run when the PV is out of the
value(7900~8000). This area is called the unchanged output period.

2.9 Manipulated value upper/Lower LIMIT function

» The MV upper/lower limit function is executed with the default value(upper:16000,lower:0) although it's not set.
» If MV_HIGH is set at 12000 and MV_LOW 4000, MV is out 4000 when MV is less than 4000, 12000 when MV is
higher than 12000, and if MV is 4000~12000 the same value is out.

4 Output )

MV_HIGH
(12000)

MV_LOW 0
(4000

Input

4000 12000 16000

[Fig1.19] MV value upper/lower limit
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2.10 MV value output limit function

» MV value output limit function is executed with the default value(16000) although it's not set.
» When DELTA_MV is 12000, A MVx is limited by 12000 according the following equation.

MVn (MV output value) =  MVna (Previous MV value) + A MVq(Varied MV value)

» According the above equation MV value is out and A MVxis limited to 0~16000 to prevent the rapid variation.
But if this value is limited so small, the time to reach at SV is needed more.

2.11 Output upper/lower limit function

» Output upper/lower limit function is executed with the default value(upper:1000,lower:0) although it's not set.
» Output upper/lower limit function is used to control PWM output value when MV's output is used as PWM control.

If PWM control value is less than 200 it PWM is limited at 200, and the value is higher than 800 it PWM is limited at
800.

If MV is 200~800 the same value is out.

4 )

When PID output MV Value is 100
,output MV is 200.

é i time
off | _. Lo
MV <—>| <—>|
1 ]
K cycle < > j

[Fig1.20] PWM control output

2.12 Change from Manual control mode to PID control mode

» When Control mode changes from manual control mode to PID control mode, MV output Value starts manual MV
value.
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Chapter 3.  INSTALLATION

3.1 Installation Ambience

This module has high reliability regardless of its installation ambience. But be sure to check the following for
system in higher reliability and stability.

1) Ambience Requirements
Avoid installing this module in locations, which are subjected or exposed to:
- Water leakage and dust a large amount of dust, powder and other conductive power, oil mist, salt, of
organic solvent exists.
- Mechanical vibrations of impacts are transmitted directly to the module body.
- Direct sunlight.
- Dew condensation due to sudden temperature change.
- High or low temperatures (outside the range of 0-55C)

2) Installing and Wiring
- During wiring or other work, do not allow any wire scraps to enter into the PLC
- Install it on locations that are convenient for operation.
- Make sure that it is not located near high voltage equipment on the same panel.
- Make sure that the distance from the walls of duct and external equipment be 50 mm or more.
- Be sure to be grounded to locations that have good noise immunity.

3.2 Handling Precautions

From unpacking to installing the PID control module, be sure to check the following:

1) Do not drop it off, and make sure that strong impacts should not be applied.

2) Do not dismount printed circuit boards from the case. It can cause malfunctions.

3) During wiring, be sure to check any foreign matter like wire scraps should not enter into the upper side of
the PLC, and in the event that foreign matter entered into it, always eliminate it.

4) Be sure to disconnect electrical power before mounting or dismounting the module.
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Chapter 4 Function Block

Chapter 4 FUNCTION BLOCK

» PID control module function blocks used in GMWIN are described below.

NO G3F-PIDB G4F-PIDB

Description

1 PIDBAINI PIDBAINI Module initialization (Array type)
2 PIDBINI PIDBINI Module initialization (Single type)
3 PIDBACAL PIDBACAL PID calculation (Array type)

4 PIDBCAL PIDBCAL PID calculation (Single type)

5 PIDBAAT PIDBAAT Auto Tuning (Array type)

6 PIDBAT PIDBAT Auto Tuning (Single type)

1. To operate PID calculation FB and Auto tuning FB simultaneously causes the malfunction.
2. Array number of 4.23% 1 is G3F- PIDB :32, G4F-PIDB: 16.

| 4.1 Insertion of the function blocks for the PID control module on the GMWIN

» Function blocks can be inserted with the following procedures while the GMWIN is running.

P Inserting a function block is only possible when a project is open.

Project (P) ]

\

Insert Library (I)
G3F-PIDB
1. Special.3fb

2.  Remote3.3fb
3. Remote4.3fb
4. Remote6.3fb

G4F-PIDB

1. Special.4fb
2. Remote3.4fb
3. Remoted4.4fb
4. Remote6.4fb

EGMWIN V4.0
Look jn: Ia Lib j gl

] COMMUNL3 ] REMOTE 330
] DU_FE 30 [#] REMOTE4. 30
du_fb_am.3b REMOTEG.3fb
dual_fb. 3t SPECIAL.3fb
m_uc24.3fh STOLIE. 3h
M_LC24.30 Stdlb. 3

= |[#] mkstdiib. 3
File: name: Open I
Files of twpe: ILibrary Filef=. 3 j Cancel |
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Chapter 4 Function Block

4.2 Function block used in PID control module

4.2.1Module initialization for array type ( PIDBAINI)

Module initialization function block specifies PID control module base location, slot location, run loop enable/disable and
forward/reverse action, and sets MV, M_MV and P.I.D constants for use in program so on.

F%nglf n 110 Variable .?;;Z Descriptions
Function block execution request area
REQ BOOL o Used to request an execution of the initialization function block
o [f the conditions connected with this area are established while program is running and “0” changes into “1”, the
— PIDBAINI — initialization function block is executed
Base location No.
drea oonel BASE USINT | e Used to write the base No. where the PID control module is mounted.
o Setting range: GM1 series (0~31), GM2 series (0~7), GM3/4 series (0-3)
dense smrk Slot location No.
SLoT USINT © Used to write slot No. where the PID control module is mounted.
—sLot ACT| o Setting range: 0~7
BOOL Run loop enable/disable specification
Hroop LoopP [ARRAY]" | ® Used to enable or disable aloop for run.
® Specify “1” for enabling, and “0” for disabling
4 Run loop control cycle (0.01 ~ 99.99sec)
PERD PERD | pxmr | Selingrange: 1 - S .> o
dor o Ifthis value is not set or set as “0” this value is initialized as “1”.
DR L Forward/Reverse action specification for a run loop.
dsv [ARRAY]"" | eSpecify “0” for forward action and “1” for reverse action.
up SV UP UINT Setting a time until a run loop reaches at the target value when the target value rises.

[ARRAY]" | eSetting range: 0~65535sec

SV__
DOWN SV DOWN UINT Setting a time until a run loop reaches at the target value when the target value falls.
MV - [ARRAY]"" | eSetting range: 0~65535sec

Low Setting the low limit for the run loop

MV_LOW UNT | . .
~MV__ - [ARRAY]" | e Setting range: 0 ~ 16000 (The range should be within the high limit) [Refer 2.9]
HIGH UINT | Setting the high imit for the run loop
— DELT Input MV_HIGH [ARRAY]" Setting range: 1~ 16000 (The range should be within the high limit)
A_MV o If this value is not set or set as “0” this value is initialized as “16000”. (Refer 2.9)
dp UINT Setting for the variable quantity limit of the control value

DELTA_MV [ARRAY] o Setting range: 1 ~ 16000

o If this value is not set or set as “0” this value is initialized as “16000”. (Refer 2.10)

UINT Setting a proportional constant (0.01 ~ 100.00) for a run loop
-D P [ARRAY]" #Setting range: 1~10000
o |f this value is not set or set as “0” this value is initialized as “1”

T SH T UINT Setting an integral constant (0.0 ~3000.0 sec) for a run loop
dour | [ARRAY]" | ® Setting range: 0~30000
PERD o Integral action not executed if the integral constant is set to ‘0'.
Jout_ UINT Setting a derivative constant (0.0 ~3000.0 sec) for a run loop
LOW D [ARRAY]" | Setting range: 0~30000
Jout_ o Derivative action not executed if the derivative constant is set to ‘0.
HIGH BOOL | Run roop output enable, disable (Transistor output)
- ONOF OUT_EN [ARRAY] | “0” disable.
_HYS e “1" enable.

UINT Run roop output enable/disable setin OUT_EN (1 ~ 100s)
OUT_PERD [ARRAY]T | ® Setting range: 1~ 100
o If this value is not set or set as “0” this value is initialized as “1”

OUT LOW UINT Setting the output low limit of the run roop set in OUT_EN
- [ARRAY]" | @ Setting range: 0 ~ 16000 (The range should be within the high limit) [Refer 2.11]

UINT Setting the output high limit of the run roop set in OUT_EN
[ARRAYT" ® Setting range: 0 ~ 16000 (The range should be within the high limit) [Refer 2.11]
o If this value is not set or set as “0” this value is initialized as “1”

OUT_HIGH

ONOF HYS UINT Setting the run interval for the run roop ON/OFF
- [ARRAY]" | @ Setting range: 0 ~ 8000 [Refer 2.8]

Function block finished execution status
DONE BOOL ® “1”is output when the initialization function block is finished with no error and ~ “1” remains until next execution.
If an error occurs, ‘0" is displayed and the operation enters into the stop state.

Error status indication area
Output STAT USINT © Used to output the number of an error when it occurs during initialization function block execution.
o For description of errors, see GM Section 6.3

BOOL Run loop status indication area
[ARRAY]' o After the initialization function block is finished with no error, “1” is output if the loop is in normal state. But “0” is
output for the disabled loops.

ACT
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4.2.2 Module initialization for single type ( PIDBINI)

Module initialization function block specifies PID control module base location, slot location, run loop enable/disable and
forward/reverse action, and sets MV, M_MV and P.I.D constants for use in program so on.

Function . Data

Block 110 Variable Type Descriptions
Function block execution request area
REQ BOOL o Used to request an execution of the initialization function block
o [f the conditions connected with this area are established while program is running and “0” changes into “1”, the
— PIDBINI — initialization function block is executed
Base location No.
Jre bonE L BASE USINT o Used to write the base No. where the PID control module is mounted.
Q o Setting range: GM1 series (0~31), GM2 series (0~7), GM3/4 series (0-3)
Slot location No.
BASE  STAT SLOT USINT o Used to write slot No. where the PID control module is mounted.
Jdsior o Setting range: 0~7
Run loop enable/disable specification
JLoop LooP USINT | e Used to enable or disable a loop for run.
@ Specify “1” for enabling, and “0” for disabling
JPERD Run loop control cycle (0.01 ~ 99.99sec)
PERD UINT o Setting range: 1 ~ 9999
dor o If this value is not set or set as “0” this value is initialized as “1”.
DR BOOL Forward/Reverse action specification for a run loop.
Jdsv e Specify “0” for forward action and “1” for reverse action.
up SV UP UINT Setting a time until a run loop reaches at the target value when the target value rises.
. SD\(/)WN - e Setting range: 0~65535sec
Setting a time until a run loop reaches at the target value when the target value falls.
HMV__ Sv_DOWN UINT o Setting range: 0~65535sec
Low MV LOW UINT Setting the low limit for the run loop
MV__ - ® Setting range: 0 ~ 16000 (The range should be within the high limit) [Refer 2.9]
HIGH Setting the high limit for the run loop
- DELT Input MV_HIGH UINT o Setting range: 1 ~ 16000 (The range should be within the high limit)
A_MV o If this value is not set or set as “0” this value is initialized as “16000". (Refer 2.9)
4P Setting for the variable quantity limit of the control value
DELTA_MV UINT o Setting range: 1 ~ 16000
41 o |f this value is not set or set as “0” this value is initialized as “16000”. (Refer 2.10)
Setting a proportional constant (0.01 ~ 100.00) for a run loop
—D P UINT o Setting range: 1~10000
ouT o If this value is not set or set as “0” this value is initialized as “1”
Ten — Setting an integral constant (0.0 ~3000.0 sec) for a run loop
dout | UINT o Setting range: 0~30000
PERD o Integral action not executed if the integral constant is set to ‘0".
Jdout_ Setting a derivative constant (0.0 ~3000.0 sec) for a run loop
LOW D UINT  Setting range: 0~30000
JouT_ o Derivative action not executed if the derivative constant is set to ‘0’
HIGH Run roop output enable, disable (Transistor output)
- ONOF OUT_EN BOOL © 0" disable.
_HYS e “1” enable.
Run roop output enable/disable setin OUT_EN (1 ~ 100s)

OUT_PERD UINT o Setting range: 1~ 100
o If this value is not set or set as “0” this value is initialized as “1”

OUT LOW UINT Setting the output low limit of the run roop set in OUT_EN
- @ Setting range: 0 ~ 16000 (The range should be within the high limit) [Refer 2.11]

Setting the output high limit of the run roop setin OUT_EN
OUT_HIGH UINT ® Setting range: 0 ~ 16000 (The range should be within the h|gh limit) [Refer 2.11]
o If this value is not set or set as “0” this value is initialized as *1

Setting the run interval for the run roop ON/OFF
ONOFHYS | UNT | ‘g Sefiing range: 0 ~ 8000 [Refer 2.8]

Function block finished execution status
DONE BOOL ® “1”is output when the initialization function block is finished with no error and ~ “1” remains until next execution.
If an error occurs, ‘0" is displayed and the operation enters into the stop state.

Output Error status indication area

STAT USINT ® Used to output the number of an error when it occurs during initialization function block execution.
® For description of errors, see GM Section 6.3
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4.2.3 Controlling calculation for array type ( PIDBACAL )
PIDBACAL control PID whole loops and specifies ON/OFF enable or disable, auto/manual run enable or disable, manually controlled value,
target value and current value, PID calculated value etc.

Function . Data -
Block 11O Variable Type Descriptions

Function block execution request area
—PIDBACAL— REQ BOOL ® Used to request an execution of the initialization function block

o [f the conditions connected with this area are established while program is running and “0” changes into “1”, the

initialization function block is executed
—REQ DONE |-

Base location No.

|BASE  STAT - BASE USINT | e Used to write the base No. where the PID control module is mounted.

o Setting range: GM1 series (0~31), GM2 series (0~7), GM3/4 series (0-3)
-SLOT  ALM|-

Slot location No.

- LOOP  ACT|- SLOT USINT | e Used to write slot No. where the PID control module is mounted.

o Setting range: 0~7
b 82‘,:— MV - BOOL Run loop enable/disable specification

sV G LOOP « | @ Used to enable or disable a loop for run.
qAM ALl [ARRAY]" | Specify “1” for enabling, and “0” for disabling
{man_ out | Input ONJ/OFF control enable/ disable for the run loop.
MV CAL BOOL .
ON_OFF [ARRAY]" © “0": ON/OFF control enable.
sV o “1": ONJOFF control disable.
=PV Auto/Manual control enable/ disable for the run loop.
BOOL i ) )
AM © “0": Auto-calculation selection.

*1
[ARRAY] ® “1”: Manual control selection.

INT Manual control value for the run loop.

MAN_MV [ARRAY]" | e Range:0 ~ 16000
v INT Target value for the run loop.
[ARRAY]" | e Range: 0 ~ 16000
PV INT Current value for the run loop.

[ARRAY]" | e Range: 0 ~ 16000

Function block finished execution status
DONE BOOL ® “1”is output when the initialization function block is finished with no error and ~ “1” remains until next execution.
If an error occurs, ‘0’ is displayed and the operation enters into the stop state.

Error status indication area

STAT USINT | e Used to output the number of an error when it occurs during initialization function block execution.
® For description of errors, see GM Section 6.3
USINT Alarm status . . . .
ALM [ARRAY]" o |f an alarm happened the alarm number is displayed during the function block execution.

oFor description of alarms, see section 4.4.

BOOL Run loop status indication area
Output ACT .| After the initialization function block is finished with no error, “1” is output if the loop is in normal state. But “0” is
[ARRAY]" )
output for the disabled loops.

INT MV data for the enabled run loops

MV [ARRAY]" | e Range: 0 ~ 16000
SV CAL INT Calculated SV value for the enabled run loops.
- [ARRAY]" | e Range: 0 ~ 16000
~ 0,
OUT CAL INT Output value for the enabled run loops (0.0 ~ 100.0%)

[ARRAY]" | o PWM range: 0 ~ 1000
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4.2.4 Controlling calculation for single type ( PIDBCAL )

PIDBCAL control PID whole loops and specifies ON/OFF enable or disable, auto/manual run enable or disable, manually controlled value,
target value and current value, PID calculated value etc.

Function . Data -
Block 11O Variable Type Descriptions

Function block execution request area
— PIDBCAL — REQ BOOL ® Used to request an execution of the initialization function block

o [f the conditions connected with this area are established while program is running and “0” changes into “1”, the
initialization function block is executed
- REQ  DONE |
Base location No.
|BASE  STAT - BASE USINT | e Used to write the base No. where the PID control module is mounted.
o Setting range: GM1 series (0~31), GM2 series (0~7), GM3/4 series (0-3)
-SLOT  ALM|-
Slot location No.
-LOOP MV SLOT USINT | e Used to write slot No. where the PID control module is mounted.
o Setting range: 0~7
1 82‘,:— SV;E r Run loop enable/disable specification
ouT LOOP USINT | e Used to enable or disable a loop for run.
AAM TGl  Specify “1” for enabling, and “0” for disabling
Jman_ Input ONJOFF control enable/ disable for the run loop.
M ON_OFF | BOOL | e 0" ON/OFF control enable.
sV o “1": ON/OFF control disable.
=PV Auto/Manual control enable/ disable for the run loop.
AM BOOL | e “0": Auto-calculation selection.

o “1”: Manual control selection.

Manual control value for the run loop.

MANWV - INT 1 pange -0 ~ 16000
Target value for the run loop.
sV T | o Range: 0~ 16000
PV INT Current value for the run loop.

® Range: 0 ~ 16000

Function block finished execution status
DONE BOOL ® “1”is output when the initialization function block is finished with no error and ~ “1” remains until next execution.
If an error occurs, ‘0’ is displayed and the operation enters into the stop state.

Error status indication area

STAT USINT | e Used to output the number of an error when it occurs during initialization function block execution.
® For description of errors, see GM Section 6.3
Alarm status
ALM USINT | e Ifanalarm happened the alarm number is displayed during the function block execution.
Output oFor description of alarms, see section 4.4.
MV data for the enabled run loops
MV INT | Range: 0 ~ 16000
Calculated SV value for the enabled run loops.
SVCAL | INT S Range: 0~ 16000
~ 0,
OUT CAL INT Output value for the enabled run loops (0.0 ~ 100.0%)

o PWM range: 0 ~ 1000
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4.2.5 Auto Tuning for array type ( PIDBAAT )

PIDBAAT specifies base number, slot number, run loop selection, auto tuning start/stop selection for the enabled loop and displays MV,
and auto-tuned value.

Function Data

11O Variable Descriptions
Block Type P
Function block execution request area
REQ BOOL o Used to request an execution of the initialization function block
— PIDBAAT — o |f the conditions connected with this area are established while program is running and “0” changes into “1”, the

initialization function block is executed

dreo  ponEf Base location No. )

BASE USINT | e Used to write the base No. where the PID control module is mounted.
dease  sTark o Setting range: GM1 series (0~31), GM2 series (0~7), GM3/4 series (0-3)
Slot location No.

HsLoT  ALM[ SLOT USINT | e Used to write slot No. where the PID control module is mounted.
o Setting range: 0~7

-LoOP  ACT| Run loop enable/disable specification

Input LOOP BOOL . | ® Used to enable or disable a loop for run.

i 'IA'BI-\IRE) mv [ARRAY]"| o Specify “1” for enabling, and “0” for disabling
Auto tuning start/stop selection for the enabled loops.

4 TUNEL AUTO BOOL )

SV EnD TUNE [ARRAY]' ¢ “0”: Auto Tuning stop.
dpv TUNE L o 1" Auto Tuning start [See section 2.5.2]
TUNE v INT Target value for the run loops.
N [ARRAY]" | o Range: 0 ~ 16000
TUNE L By INT | Current value for the run loops.
- [ARRAY]" | o Range: 0 ~ 16000

Function block finished execution status
DONE BOOL ® “1”is output when the initialization function block is finished with no error and ~ “1” remains until next execution.
If an error occurs, ‘0" is displayed and the operation enters into the stop state.

Error status indication area

STAT USINT ® Used to output the number of an error when it occurs during initialization function block execution.
® For description of errors, see GM Section 6.3
USINT Alarm status . . . .
ALM [ARRAY[" o [f an alarm happened the alarm number is displayed during the function block execution.

oFor description of alarms, see section 4.4.

Run loop status indication area
BOOL P

ACT | @ After the initialization function block is finished with no error, “1” is output if the loop is in normal state. But “0” is
[ARRAYT" )
output for the disabled loops.
Output W INT | MV data for the enabled run loops

[ARRAY]" | e Range: 0 ~ 16000

Auto Tuning status.

TUNE_END [ Aig/?\l;]“ © “0": Auto Tuning is not completed or canceled.
© 1" Auto Tuning is completed.
UINT | P value obtained by Auto Tuning.
TUNEP | (ARRAY]" | @ Range: 1~ 10000
TUNE | UINT | Ivalue obtained by Auto Tuning.
- [ARRAY]" | e Range: 0 ~ 30000 (I value: 0.0 ~ 3000.0 sec)
TUNE D UINT | D value obtained by Auto Tuning.

[ARRAY]" | e Range: 0 ~ 30000 (D value: 0.0 ~ 3000.0 sec)
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4.2.6 Auto Tuning for single type ( PIDBAT )

PIDBAT specifies base number, slot number, run loop selection, auto tuning start/stop selection for the enabled loop and displays MV,
and auto-tuned value.

Function . Data -
Block 11O Variable Type Descriptions
Function block execution request area
REQ BOOL o Used to request an execution of the initialization function block
— PIDBAT — o |f the conditions connected with this area are established while program is running and “0” changes into “1”, the
initialization function block is executed
dreo  ponEf Base location No.

BASE USINT | e Used to write the base No. where the PID control module is mounted.

dease  sTar o Setting range: GM1 series (0~31), GM2 series (0~7), GM3/4 series (0-3)

Slot location No.
HsLoT  ALM[ SLOT USINT | e Used to write slot No. where the PID control module is mounted.
o Setting range: 0~7

dioor MV Run loop enable/disable specification
Input LOOP USINT | e Used to enable or disable a loop for run.
i 'IA'BI-\IRE) Tgng L o Specify “1” for enabling, and “0” for disabling
;UNE L AUTO Auto tuning start/stop selection for the enabled loops.
sV P TUNE BOOL | e “0": Auto Tuning stop.
dpv TUNEI L o 1" Auto Tuning start [See section 2.5.2]
" Target value for the run loop.
TUNE [
D v INT ® Range: 0 ~ 16000
Py INT Current value for the run loop.

o Range: 0 ~ 16000

Function block finished execution status
DONE BOOL ® “1”is output when the initialization function block is finished with no error and ~ “1” remains until next execution.
If an error occurs, ‘0" is displayed and the operation enters into the stop state.

Error status indication area

STAT USINT ® Used to output the number of an error when it occurs during initialization function block execution.
® For description of errors, see GM Section 6.3
Alarm status

ALM USINT | e Ifan alarm happened the alarm number is displayed during the function block execution.

oFor description of alarms, see section 4.4.

MV data for the enabled run loop.
MV INT
Output ® Range: 0 ~ 16000

Auto Tuning status.
TUNE_END | BOOL | e “0" Auto Tuning is not completed or canceled.
o “1”: Auto Tuning is completed.

P value obtained by Auto Tuning.

TUNEP 1 UINT 1 Range: 1 ~ 10000

| value obtained by Auto Tuning.
TUNET 1 UNT 1§ Range: 0 ~ 30000 (1 value: 0.0 ~ 3000.0 sec)
TUNE.D UINT D value obtained by Auto Tuning.

® Range: 0 ~ 30000 (D value: 0.0 ~ 3000.0 sec)
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| 4.3 Errors on function block

Errors indicated by an output variable STAT and their corrective actions are explained.

Function block
S,\E‘T [tem Descriptions Initialization Calculation | Auto Tuning Corrective Action
Array | Single | Array [Single[Array |Single
0 Normal Run status
' . ) Adjust it within the setting range
Base location No. outside the setting range (See Section 4.2, 4.3)
2 The corresponding base module hardware defect 0 0 ¢ O | O | O [contacta service station
3 . ) . 0 0 0 0 0 o [Specify correctly the slot No.
Slot location No. outside the setting range where the PID control module is mounted.
4 The specified slot has no PID control module 0 0 @) 0 0 0 [Mount the PID control module on
the specified slot.
5 | Local A module other than the PID control module is| 0 0 0 0 o [Mount thle PID control module on
loaded on. the specified slot.
6 Loop No. outside the setting range ¢ O |Specify correctly the No. of the run loop.
7 PID control Module hardware Defect ¢ 0 o O | O | O |Contacta service station.
8 PID control module shared memory defect ¢ 0 o) O | O | O [Contacta service station.
9 The run loop was not specified in the Initialization 0 0 0 0 Spelci.fy qorrgctly run ]oops in
function block. the initialization function block.
One or more of SV, M_MV, P, |, D and PV outside]
10 Inputs outside the setting range ¢ 0 o O | O | O |the setting range, adjust it'them within its/thei
setting range. r|
| 4.4 Alarms on function block |
ALM No. Description Run status Corrective Action
0 Normal Run status Normal run
Auto Tuning execution during ON/OFF
1 ON/OFF operation executed. Stop Auto Tuning operation.
operation.
ON/OFF operation during Auto Tuning
2 Auto Tuning operation executed. Stop ON/OFF operation.
execution.
3 SV change during Auto Tuning Run with the SV value before changing. The alarm is executed only during Auto Tuning.
4 SV value over Run with Low limit (0) or High limit (16000) Specify correctly the value.
5 PV value over Run with Low limit (0) or High limit (16000) Specify correctly the value.
6 MV value over Run with Low limit (0) or High limit (16000) Specify correctly the value.
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Chapter5 GM PROGRAMS

5.1 Program example using G3F-AD4B module

1) System configuration
SLOT NO. 0 1 2 3 4 5

GM3- GM3- G3lI- G3lI- G3F- G3F- G3F- G30Q-
PA1A CPUA | D24A D24A AD4B | PIDB DA4I RY4A

GM3-BO6M ChO | Loop0o | ChO
BCD digital switch A t A MV (DC4~20mA)
- (%10.0.0~%10.0.19) PV (DC4~20mA)
1
EEEEE Signal converter

Temperature
I & e Sor

P value setting __g
o— |
(%10.1.0)

gy |Electric . _
I value setting —s— (150C) funace (0 ~200T)

o— Heater
(%10.1.1) ° r,mn,\_‘eate

D value setting —=a__ N I
(%10.1.2) ° o/ Poweroonversmndewce}._

Initializing A/D & D/A conversion module, ~=—
PDcontrolm  (%10.1.3) © ©

2) Initial value

(1) PID module

) Used loop : Loop 0

) Control cycle : 10ms

) Forward, reverse action : Forward action

) SV value : 12000

) Auto/Manual calculation selection : Auto calculation

) Initial PID constants : P=200,1=500,D=500

) A/D module

A) Channel : 0

B) Output data type : 0 ~ 16000

C) Average calculation : 20 times

D) Signal converter specification : Input 0~200C, Output 4~20mA
(3) D/Amodule

A) Channel : 0

B) Input data type selection ; -192 ~ 16191

C) Output status when a channel is not used or CPU stops : Mid-value of the output range.

3) Program descriptions

A)Temperature 0 ~ 200°C from sensor is transferred to 4 ~ 20 mA  and the current is input to A/D module to convert to
digital value.

B) 150°C(The signal converter’s output is 16mA, Target value 12000) is set with MV value in PID and P,1,D constants are
controlled with the initialized value.
If %10.1.0 is On the modified value by BCD switch is set with MV.
If %10.1.1 is On the modified value by BCD switch is set with I.
If %10.1.2 is On the modified value by BCD switch is set with D.

C)PID calculated value is output on D/A module’s channel 0.

D)If %10.1.3 is On A/D,PID,D/A modules are initialized.
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4) Signal processing relation with each modules

Sensor’s temperature range  :  0~200°C

A 4

Signal converter’s current output range :  DC 4 ~ 20 mA

A/D module’s current input range :  DC 4 ~ 20 mA

A/D module’s digital output range : 0 ~ 16000

PID module’s input range : 0 ~ 16000

l

PID module’s calculated MV range : 0 ~ 16000

\ 4

D/A module’s digital input range : 0 ~ 16000

A 4

D/Amodule’s output range :  DC 4 ~ 20 mA

A 4

Electric furnace’'srange: 0~ 200 °C
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5) Program
ECO. 10,01 OTHT 10,0
T I
Row 0 EN  END EN EHDI.-
Row 1 $100.0.0- [N OUT,-  [MPUOT INPUT - INI OUT- OUTPUT
| 1.Convert the value which input by BCD switch
Row 2 to the data type such as PID constants.
2.Input as P,1,D constants.
£10.1.0 MOVE
Row 3 — [P — EW  ENO-
Row 4 OUTPUT - [N OUTL-P_DATA[D]
Row &
£10.1.1 MOVE
Rw & | |pr_ EM  EMO-
Row 7 OUTRUT - [W1 OUT,- | _DATA[0]
Row 8
£10.1.2 MOVE
Rowd | " " EN  END-
Row 10 OUTPUT - 1M1 OUT'-DLDATA[D]
Fow 11
il ADR
Row (2 £10.1.5  ADMERINI ADAFARD
[P BEQD DONE REQ OOME|-
LI 0 - BASESTATL 0 - BASESTAT.
Row 14 2 _SL0T ACTL 2 _SLOT ACTL
Fiow 15
TH  -CH TH  -CH DATA, AD_DATA
Row 16 INSEL  IN__
SE
Row 17 O_TYPE - DATA
TYPE
Row 18 F_EN FILT
_EN
Row 13 F¥A -FILT
_WaL
Row 20 A_EN - VG
EM
Row 21 BSE - MWL
SEL
Row 22 NT - NS
TIME
Row 23
ADR . DONE MOVE
Row 24 S BN ENOL.
AD_DATA[D
Row 25 Y I T) =11
Move A/D value to PID current value
Row 26
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F 10RO

L

n

3

LooP

DOFF

it

MAN

S¥0

PY0

OANR
DadlR

IHI0
210.1.3 PIDBAIN]
Row 27 P RED DOME
210.1.0
Row 78 P 0 - BASESTAT
210.1.1
Row 79 P 3 _SLOT ACT
210.1.2
fow %I LOOF - LOOP
Fow 31 RERD - PERD
Row 32 o DR
Fow 33 WP
o 34 SIS
Fiow 35 WL M-
ow 36 WH M
Row 7 DELT_MY - EEH
foy % P_OATA - P
Ry 18 |_DATA - |
Ry 40 O_DATA -D
— OUT_EN EHT
Fow 42 ouT_P EE%E
Fow 43 ouT-L EH&"
Row 44 OUT_H -0uT_
HIGA
Row 45 OMOFF - OMOF
_HYS
Row 46
Pl DRE .00 MOV
Row 47 . BN EMO-
Row 43 MvO[o] - INT o OuT -
Row 49 — |
FIORD. DON O [H
or 50 E DA IN|
W . FEQ DOME
Row &1 0 _BASESTAT -
Row R2 4 - aL0T ACT -
Row 53 04 _CH -CH
Row 54 TP _DATA
TYPE
Row 55 SEL - SEL
Row 56

n

4

n

04

REQ IIjUDNE
- BASE STAT
- 5LaT

-CH

- DATA

5-4

des
- BASESTAT
-3LO0T ALM
- LOOP ACT
-0OW__

OFF
A SY
i

My

- MAN_OUT
My CAL

- 5Y

-PY

04 PIDMVvalueis used as /A input value

L

L

L

L

L

L

L

M¥0

PID MV value is used as D/A  input value
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6) Input/Output variables used in this program.
................. Variable name Data Kind Memory allocation Used Data Type Initial Value Comments
1 &_EM "W AR At * ARRAY[1E] OF BOOL
2 A_SE W AR At * ARRAY[1E] OF BOOL
3 AD_DATA W AR At * ARBAY[TE] OF INT
4 ADI WaR zhitoe * FE Inztance
5 ADR AR 2hitoe * FE Inztance
3 A W AR At * ARRAN[32] OF BOOL
7 ZH W & H At * ARBAY[1E] OF BOOL Setting
] D _DoAT A W & F At * ARBAY[32] OF UINT
] D_TYPE W AF At * ARBAY[1E] OF BOOL
10 D& W AR shite * INT
11 Da_CH W AR ahito= * ARRAY[1E] OF BOOL Setting
12 DAlM W AR shte * FE Inztance
13 Da&WR W AR shte * FE Inztance
14 DELT_MY W AR At * ARRAN[32] OF UINT
15 ]3] W & H =Alto= * ARBAY[3Z] OF BOOL
16 F_EM W AF At * ARRAY[1B] OF BOOL  gefing
17 F_W W AF At * ARRAYTTB] OF USINT © Setting
15 | _DATA W AR =fuin= * ARRAY[IZ] OF UINT  : Soetting
19 IMIO W AR =hito= * FE Inztance
20 INFUT W &H At * DINT
21 INSEL Y &H =t * ARRAY[16] OF BOOL  Sefting
2z LOOP W AR =it * ARRAN[32] OF BOOL Setting
23 b &M W & H =it * ARBAN[3Z] OF INT
24 % _H W & F =it * ARBAY[3Z] OF UINT
25 MW _L W &F =it * ARBAY[32] OF UINT
26 k%0 W AR =Mt * ARRAY[3Z] OF INT
27 MW_T W AH =Mt * ARRAY[1E] OF UINT
25 CNOFF W &H =t * ARRAY[3E] OF UINT
23 ZOFF Y &H =it * ARRAY[3Z] OF BOOL
30 CUT_EN W AR <At * ARRAN[3Z2] OF BOOL
] CUT_H W & H <At * ARBAY[32] OF UINT
32 QUT_L W &F At * ARBAY[3Z] OF UINT
33 CUT_P W & F At * ARBAY[32] OF UINT
34 CUTPUT W AR =t * UINT
35 P_DATA W AH =t * ARRAY[3Z] OF UINT Setting
36 FIDRD W AH =fuln= * FB Instance
37 P00 Y &H <Altos * ARPAY[32] OF INT
35 RERD W AR <Ailto® * ARRAN[3Z] OF UINT  © Setting
39 SEL W & H <Allfp= * ARBAN[1E] OF USINT
an =4 _DN W AH Alfo» * ARBAN[3Z2] OF UINT
a1 Sy _UP W &R L<utos * ARRAY[32] OF UINT
4z S0 W AR <Autos * ARRANY[3Z] OF INT Setting
43 TP W &R <fulo> * ARRAY[16] OF BOOL
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5.2 Program using the auto tunning function (TC module used)

1) System configuration

SLOT NO. 0 1

GM3- GM3- G3lI- G3lI- G3F- G3F- G3F- G3Q-
PA1A CPUA D24A D24A TC4A PIDB DA4I RY4A

GM3-BO6M ChO0 | Loop0 | ChO
1 | MV (DC4~20mA)
200~12000C .
Signal clonverter
| & Temperale
gy |Electric (0~200T
(150°c) |lumace rnm)_ll-ieater
Power conversion device| «——
2) Initial value
(1) PID module
A) Loop : Loop 0
B) Cycle : 50ms
C) Forward/reverse action : Forward action
D) MV value : 8000(700°C)
E)

Auto/Manual calculation selection : After synchronization, auto operation with P,1,D constants.

(2) AID module
A) Channel : 0

B) Input sensor type : K TYPE(-200~1200C)

(3) D/A module
A) Channel : 0

B) Input data type : 0 ~ 16000
C) Output status when a channel is not used or CPU stops : Mid-value of the output range.

2) Program descriptions

(1) The converted temperature value is transferred  0~16000 and input as a current value..

(2) PID is set MV as 700°C and P,1,D constants are calculated by auto-tuning.
PID control is executed with this calculated value.

(3) PID calculated values are output to D/A module’ chO.
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Row 0

Fow 1

Row 2

Riow 3

Row 4

Row &

Row B

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

Row 20

Row 21

Row 22

Row 23

Row 24

Row 25

Row 26

Row 27

Row 28

Row 29

3) Program
TC_IMI TC_RO
START TCA NI TC44R0
—1# —— REQ DOME REQ DOME =
0 - BASESTAT = ] - BASESTAT =
1 -5LOT ACT - 2 _GLOT ACT -
CH_TC -CH TC_CH -CH  ALM
KTYPE - TYPE ALM_ e
CODE
TEMP
TE_RE.DDN
— ——E EHD~ SCAL—
SCALO[O] - 1M1 OUT— PVO[O)
TC_ROD.DOMW IN10
E T_ON PIOBINI
—l 1 REQ DOWE
END
| 0 - B&SE STAT
Auto-tuning completion contact
2 - aLoT7
CaL0
CALD. DOWE PIDBCAL
— — REQ DOME - 0 - LOOP
END |
—IP 0 - BASESTAT = 1 - PERD
After autq-tuning,
auto-run is executed3 ST ALML R0 . O/R
0 -LOOP MY MW SV_UP - SY__
1P
OFF  -0OW__S¥ Cprs VDN -3Y
OFF AL DOWK
AUTO - A_M OUT_ - My_L MY _
CAL LD
MiM - MAN_ MY_H - MY__
MY HIGH
Y -5 OELT_MV - DELT
&_MY
L_P¥OTO P P -P
m -1
oo -0
OUR_E -0UT_
EN

ouT_T - 0UT_
PERD
ouT_L -0ouT_
Low
OUT_EM -0UT_
HIGH

OH_H¥3 - ONOF
_HVS

L

TEMP1 (Used channel's temperature value)

SCALD  (Temperature value is changed to 0~16000)

#T0
EHD P IOBAT

1# —— REQ DONE
0 -BASESTAT
3 -SLOT ALM
0 -LOoP MY

EHABLE - AUTOTUHE
TUNE _END

- TUNE

Para] -pyY o TUME

TUKE
0

L

ALM

My

EHD

PO

0o
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Fow 30

AT0.DONE CALD.DONE — MOYE
Row 31— ——I# —FEN BN
Riow 32 M N1 OUT— DA

(During auto-tuning MV is transferred to D/A module)

Fow 33

CALD.DONE ATO.OOME — MOYE
Row 3 — —F— EN
Riow 35 MY ML OUT- DA

(During auto-tuning MV is transferred to D/A module)
Riow 36 _
DAIN DANR

4T0.DONE DAd I | DAAUR
Row 37— — REQ DOHE REQ O0OWE -

CALD.DDNEl
Fow 38— | 0 - BASE STAT 0 - BASE STAT
Row 39 3 -SLOT ACT~ 4 -3W7
Fiow 40 04 _CH -CH ] -CH
Fow 41 TYP - DATA D4 - DATA

THPE

Row 42 SEL -SEL
Fiow 43
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5)  Input/Output variables used in this program.
Variable name Data Kind | Memory allocation Used Data Type Initial Value Comments

T [|ALH VAR <Al * OSINT
z AT_ON W AR fuln= * BOOL
3 ATO W AR <hito= * FB Instance
T |ALTS VAR <Auto + BOGE
5 cALD W AR ahitoe * FE Instance
E|CHfE Wab i * ARRAYTTE] OF BOGL
¥ (a3} W AR sAtn= * LHHT
g DA W AR <htne * INT
5 |DAEH AR Ao ¥ ARRAYITE] OF BOGL ™ Setting
10 DAIN AR 2huto * FBE Instance
11 DAWR W AR <Ate * FE Inztance
T2 |DELT v AR Ao ¥ Uik
15 |DED AR Ao ¥ ESGL
14 |EMAELE W A b= * BOOL 1
15 END W AR * EOOL
16 10 W AR * UINT
17 IMIO AR * FBE Instance
13 KTY'PE W AR * ARRAY[1E] OF USIMNT
19 (LB ] W AR * INT
20 (LR W AR * INT
21 MY _H W AR * UINT
22 MY _L W AR * UINT
23 b1 W AR * INT
24 OFF W AR * EOOL
25 ON_H%S W AR * UINT
26 OUR_E W AR * EOOL
27 OUT_EN W AR * UINT
23 OUT_L W AR * UINT
29 oOuT_T W AR * UINT
30 |PO W AR * UINT
31 PO W AR * ARBAN[IZ] OF INT
32 SCALD W AR * ARBAN[IE] OF INT
35 |=EL WA * ARFAYTE] OF USINT
34 START W AR * EOOL
35 =W W AR * INT 0000
36 |=W_DN W AR * JINT
37 SW_LP W AR * UINT
33 TC_CH W AR * ARRAY[1E] OF BOOL
2] TC_INI W AR * FE Instance
40 TC_RD AR * FBE Instance
41 TEMP1 W AR * ARRAY[1E] OF INT
42 TP W AR * ARBAN[16] OF BOOL
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| 5.3 Program using PWM

1) System configuration

SLOT NO. 0 1 2 3 4 5

GM3- | GM3- G3l- G3lI- G3F- | G3F-
PAL1A | CPUA | D24A | D22A | RD3A | PIDB

GM3-B06M

" ChO LoopO

DC 0~24V(PWM)

=]

Heater

SV(200C) ®|5t2

2) Initial value
(1) PID module
A) Loop: 0
B) Cycle : 50ms
C) Forward/reverse action : Forward action
D) SV: 8000
E) PID constants: P,1,D constants by Auto-tuning
F) Auto calculation/manual calculation ; Auto — In case that RTD doesn’t have an error.
Manual — In case that RTD has an error.
G) Output :PWM
H) Output cycle:10 ms

(2) RTD module
A) Channel : 0
B) RTD module’s sensor : Pt100
C) Input temperature range: - 200~600 C (SCAL:0~16000)

3) Program description
(1) RTD module detects the heater’s temperature with Pt100 and the detected value is changed to the digital value.
(2) MV value is set as 8000( Temperature 200°C) and PID is executed with auto-tuned P,1,D
If PID module has an error (by RTD module’s disconnection) PID is run with SV(0).

5-10



Chapter 5 GM Programs

4) Program
Row 0 RO_IN RO_RD
START RTOZINI RTOA4RD
Row | —I# ——REQ DOHE REQ OOKE -~
Raow 2 0 -BASESTAT - 0 -BASESTAT -
Row 3 2 -5LOT ACT - 2 -EL0T ACT -
Row 4 CH.ROD -CH CHROD -CH  ALM~  ALMO
FT - T¥PE ALM_ -
Row 5 CO0E
TEMP —
Row & lon_rp, 0w
E MOVE
Row? — ——EH  ENO- SCAL -
Row B SCALO[O] - 1M1 OUT— PYO[O)
(Digital value(0~16000) of channel 0 is input
Row 9 as the current value)
RO_RO, DOW [WI0
E OW PIDRINI
Row 10— & | & REQ DOME
EWD
Row 11 —IP——m—— 0 -BASESTAT
(Auto-tuning completion signal)
3 -EL0T
Row 12 CALD
CALD,OQWEX21= X 22 POBCAL
Row 13— — RED OOME - LOOP - LOOP
El"-ll'D' 0 BASE STAT 1 PERD
AL (A_fter auto-tuning _ i _
auto-run is executed)
Row 15 SELOT ALM - 0RO -DO/R
Row 16 LOOP - LODP MY~ V1 SW_UP o -SY
1p
Row 17 OFF  -ON__3% 0= SN -3V
OFF AL Ty
Row 18 AUTD - A_M OUT_- MY_L oMY __
CAL Lo
ow 13 MM - MAN_ MeH M
My HIGH
Row 20 sy DELT_MY - DELT
& _MYy
ow 21 SCALO[D] - PY PP
Row 22 m -
ALMO[0) MOVE
Row 23 1 570 gy ENDI.- po -0
Row 24 1IN OUT  AUTD OUR_E - OUT_
| (If RTD module has an error PID EN
Row 25 is executed as manual) ouT_T - T
PERD
Row 26 ouT_L -0uT_
Low
Row 27 OUT_EM -0UT_
HIGH
Row 28 OH_HVS - OMOF
_HYS
Row 23

5-11
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TEMP (The used channel's temperature value)

ATl
END PIOBAT
|# — BEQ OOKE
0 - BASESTAT
3 -SLOT ALM
LOOF - LOOP MY

EMABLE - AUTO TUME
TUME _END

¥ -5Y TUKE
_P

SCALO[O] -PY  TUNE

TUKE
_0

SCALO (0~16000 changed from the temperature value)

L

ALM

My

EHD

PO

oo
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5) Input/Output variables used in this program.
Variable name _DataKind Used Data Type Initial Value Comments
1 ZLH VAR I OSINT
z AL AT VAR E ARRAYTE] OF BOOL
3 AT_ON W AR k BOOL
4 ATO VAR k FE Instance
5 ALUTO W AR k BOOL
[ cCALD VAR k FE Instance
7 CH_RD W AR k ARPAY[E] OF BOOL Setting
] [nn} W AR k UINT
g DELT_MY W AR k UINT
10 DRO W AR k BOOL
11 ENAELE W AR k BOOL 1
12 END W AR k BOOL
13 10 W AR k UINT
14 INID VAR k FE Instance
15 LooP W AR k USINT 7
1E A b W AR [ INT 0
17 (LR W AR [ INT
1a MW _H W AR [ UINT
14 MW _L W AR UINT
20 bW W AR INT
g OFF W AR BOOL
22 OM_HY'= W AR UINT
23 QOUR_E W AR BOOL 1
24 OUT_EN W AR UINT
25 OUT_L W AR UINT
26 QUT_T W AR UINT 1
27 PO W AR UINT
2a PT W AR ARPAY[E] OF BOOL
29 P%0 W AR ARRBANT3Z] OF INT
30 RO _IN VAR FE Instance
Bl RD_RD VAR FE Instance
32 SCALD W AR ARRAY[E] OF INT
33 START W AR BOOL
34 240 W AR INT SEO0
35 =W _DN W AR UINT
3E sV 0P VAR hutps k LiNT
37 TEMP W AR <hitns i* ARRAY[E] OF INT
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Chapter6 BUFFER MEMORY CONFIGURAGION AND FUNCTIONS

The PID control module has the PLC CPU and the buffer memories for communications.

6.1 Buffer memory configuration

The followings describe buffer memory configuration

6.1.1 G3F-PIDB Buffer memory

Address . - . Read /
(Decimal) Function Descriptions Default Setting Write
Loop enable/disable
0 Specification area
(loop 0to0 15) Bit On(1): Enabled .
Loop enable/disable Bit Off(0): Disabled Disabled RW
1 Specification area
(loop 16 to 31)
g; Control cycle of each loop Range:1~9999 (0.01~99.99 sec) 10 “
Forward/Reverse action
34 Specification area
(loop 0to0 15) Bit On(1): Reverse . p
Forward/Reverse action Bit Off(0): Forward 0: Forward
35 Specification area
(loop 16 to 31)
366{ SV-ramp of each loop(rising) *1 0:SV reaching Immediately. “
o8- Setting range :0 to 65535 sec) [See section 2.6]
99 SV-ramp of each loop(falling) *2 0:SV reaching Immediately
100~ Setting range :0~16000
131 MV low limit of each loop (It should be set lower than MV higher limit) [See 0
section 2.9
130~ Setting range:1~16000
163 MV higher limit of each loop (It should be set higher than MV higher limit) [See 16000 “
section 2.9]
116;; A MV Limit of each loop Setting range:1~16000 [See section 2.10] 16000
12926{ P of each loop Setting range:1~10000 1 “
22258; | of each loop Setting range:0~30000 0
260~ : .
291 D of each loop Setting range:0~30000 0
292 Output enable/ disable (loop 0~15)
e disable ) Bit On(1):Enable, Bit Off(0):Disable 0:Disable “
293 Output enable/ disable (loop 16~31
294~ Setting range :1~100 see
325 Output control cycle of each loop (It should be higher than the loop control cycle) 10
326~ Output lower limit of each loop . N !
357 (It should be lower than the upper limit) Setting range:0~16000  [see section 2.11] 0
358~ Output upper limit of each loo| ) . R
389 (it sﬁoul dpge lower than the Ioever limit Setting range:1~16000 [see section 2.11] 16000
332(){ ON/OFF interval of each loop Setting range:0~8000 [see section 2.8] 100 “
422 SET DATA enable/disable (loop 0~15) BitI On(1): Set address 0~421,424~493to a new SV
value
) . 0 “
423 SET DATA enable/disable (loop16~31) BltI Off(0): Set address 0~421,424~493to a previous
value
424 ON/OFF enable/disable (loop0~15) Bit On(1):ON/OFF enable 0 .
425 ON/OFF enable/disable (loop16~31) Bit Off(0):ON/OFF disable  [see section 2.8]
426 Auto Tuning enable/ disable (loop 0~15) Bit On(1):Auto Tuning enable 0
427 Auto Tuning enable/ disable (loop 16~31) | Bit Off(0):Auto Tuning disable [see section 2.5.2]




Chapter6 Buffer Memory Configuration

Address . - . Read /
(Decimal) Function Descriptions Default Setting Write
43:; Manual MV of each loop Setting range :0~16000 0 “

460 Auto/Manual operation enable/disable
(loop 0~15) Bit On(1): Manual operation 0 RIW
Auto/Manual operation enable/disable Bit Off(0):Auto operation
461
(loop 16~31)
4f923~ SV of each loop Setting range :0~16000 0 !
494~ . .
595 PV of each loop Setting range :0~16000 0
526~ . . ol
557 MV of each loop Setting range :0~16000 0 =
558~ | . : . “
589 Calculated SV of each loop *3 Setting range :0~16000
590~621 | Output value of each loop Setting range :0~1000(0.0~100.0%)
622 Auto Tuning completion(loop 0~15) ) . .
Bit On(1):Auto Tuning completion
Bit Off(0):Auto Tuning running or PID controlling
623 Auto Tuning completion(loop 16~31)
624~ ) .
655 Auto Tuned P value of each Range :1~10000
656~ .
687 Auto Tuned | value of each Range :0~30000
688~ .
719 Auto Tuned D value of each Range :0~30000
720 Status information (loop 0~15)
Bit On(1):Run
Bit Off(0):Stop
721 Status information (loop 16~31)
Bit0 :During ON/OFF, Auto Tuning executed -
ON/OFF hold.
Bit1 : During Auto Tuning, ON/OFF command >
Auto Tuning hold
Bit2 : During Auto Tuning, SV changed >
722~ Alarm inf ion of each | Run with the previous SV “
753 arm information of each loop Bit3 : Manual MV OVER >
Run with the limit value ( 0 or 16000)
Bit4 : SV setting OVER ->
Run with the limit value (0 or 16000)
Bit5 : PV setting OVER ->
Run with the limit value (0 or 16000)
Bit 0 : Control cycle setting error
Bit 1 : MV upper/lower Limit setting error
Bit2: AMV Limit setting error
Bit 3 : P gain setting error
754~ . : . Bit 4 : | gain setting error
785 Setting error information of each loop Bit5 - D gain sefting eror
Bit 6 : Output control cycle setting error
Bit 7 : Output control cycle < Control cycle
Bit 8 : Output MV upper/lower limit setting error
Bit 9 : ON/OFF interval setting error
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6.1.2 G4F-PIDB buffer memory

Address . L . Read /
(Decimal) Function Descriptions Default Setting Write
0 Loop enable/disable Bit On(L):Enable, Bit Off(0):Disable Disable RIW
Specification area (loop 0~15) ' ' '
i; Control cycle of each loop Range :1~9999 (0.01~99.99 see) 10 “
17 Forward/Reverse action Bit On(1):Reverse, Bit Off(0):Forward 0: Forward
Specification area (loop 0~15) ' ' ' '
1;; SV-ramp of each loop(rising) *1 0:SV reaching Immediately !
- Setting range :0 to 65535 sec [see section 2.6]
49 SV-ramp of each loop(falling) *2 0:SV reaching Immediately !
50~ - Setting range :0~16000
65 MV low limit of each loop (Under MV upper limit) [see section 2.9] 0
66~ ) - Setting range :1~16000 «
gt | MVhigherlimitof each loop (Over MV low limit) [see section 2.9] 16000
892; A MV limit of each loop Setting range :1~16000 [see section 2.10] 16000
i?; P of each loop Setting range :1~10000 1 !
111245 | of each loop Setting range :0~30000 0
130~ ’ .
145 D of each loop Setting range :0~30000 0
146 Output enable/disable (loop 0~15) Bit On(1):Enable, Bit Off(0):Disable Disable !
147~ Setting range:1~100 sec
162 Output control cycle of each loop (It should be higher than the loop control cycle) 10
163~ Output low limit of each loop
178 (It should be lower than the output upper | Setting range :0~16000 [see section 2.11] 0 !
limit)
179~ Output upper limit
104 (It should be lower than the output lower | Setting range :1~16000 [see section 2.11] 16000
limit)
12(‘)156 ON/OFF interval of each loop Setting range :0~8000 [see section 2.8] 100 “
Bit On(1): Set address 0~210,212~246 to a new SV
. value «
211 | SETDATA enable/disable (loop 0~15) Bit Off(0): Set address 0~210,212~246to a previous 0
value
. 5 Bit On(1):ON/OFF enable
212 ON/OFF enable/disable (loop 0~15) Bit Off(0):ON/OFF disable [see section 2.8] 0
. . 5 Bit On(1):Auto Tuning enable p
213 Auto Tuning enable/disable (loop 0~15) Bit Off(0):Auto Tuning disable [see section 2.5.2] 0
214~ . .
299 Manual MV of each loop Setting range :0~16000 0
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Address . - . Read /
; Function Description Defaul in .
(Decimal) unctio escriptions efault Sett g Write
230 Auto/Manual operation enable/disable | Bit On(1): Manual operation 0 .
(loop 0~15) Bit Off(0): Auto operation
231~ SV of each loop Setting range :0~16000 0 “
246
247~ PV of each loop Setting range :0~16000 0
262
263~ MV of each loop Setting range :0~16000 0 El
278
279~ . o
Calculated SV of each loop *3 Range :0~16000 Q|
294
295~310 | Output value of each loop Range:0~1000(0.0~100.0%) !
. . 5 Bit On(1):Auto Tuning completion “
31 Auto Tuning completion (loop 0~15) Bit Off(0):Auto Tuning running or PID controlling
312~ ) “
Auto Tuned P value of each loop Range :1~10000
327
328~ Auto Tuned | value of each loop Range :0~30000 “
343
344~ Auto Tuned D value of each loop Range :0~30000 “
359
. . g Bit On(1):Run u
360 Status information (loop0~15) Bit Off(0)-Stop
Bit 0 : During ON/OFF,  Auto Tuning executed ->
ON/OFF hold
Bit 1 : During Auto Tuning, ON/OFF command >
Auto Tuning hold
Bit 2 : During Auto Tuning, SV changed ->
361~ Al inf ti f hi Run with the previous SV “
376 arm information or €ach loop Bit 3 : Manuel MV setting OVER >
Run with the limit value ( 0 or 16000)
Bit 4 : SV setting OVER >
Run with the limit (0 or 16000)
Bit 5 : PV setting OVER ->
Rung with the limit (0 or 16000)
Bit 0 : Control cycle setting error
Bit 1 : MV upper/lower limit setting error
Bit2: AMV Limit setting error
377 Bit 3 : P gain setting error
- : ; : Bit 4 : | gain setting error u
392 Setting error information of each loop | oz qain setting error
Bit 6 : Our control cycle setting error
Bit 7 : Output control cycle < Control cycle
Bit 8 : Output MV upper/lower limit setting error
Bit 9 : ON/OFF interval setting error

*1 : If SV is modified higher than the current SV during PID operation, specify the rising ramp time for the system to be stable .
*2 . If SV is modified lower than the current SV during PID operation, specify the falling ramp time for the system to be stable .

*3 : The changed value of SV is shown in proportion to the rising ramp time or the falling ramp time.
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6.2 Functions of buffer memory

Each address in the buffer memory occupies one word and it is represented with 16 bits.

In the 16 bits which compose an address, every bit can be set to either “1” when it should be turned On or “0" when Off in order
to implement the function of each bit.

6.2.1 Specifying loop enable/disable (G3F-PIDB : Address 0, 1, G4F-PIDB : Address 0)
1) Loop enable/disable specification is possible on every channel.
2) Disabled loops will not be used in processing.

3) The followings show the bit corresponding to each loop.

(1) G3F—PIDB

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bitd Bt Bit2 Bit1 Bt

. loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bitd Bitd Bit2 Bit1  Bit0

I Rl o 90 | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop
31| 30 | 29 | 28 27 | 26 25 24 231 2 | 21

loop
20 19 18 17 16

Loop enable/disable specification [ Bit On(1): Enabled, Bit Off(0): Disabled]

(2) G4AF—PIDB

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10  Bit9 BitB  Bit7 Bt6 BitS Bitd Bt  Bit2  Bit1 B0

LULICELRYE o | Ioop | loop E loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | |
15 13513 12 11 10 9 a 7 6 5 4 3

oop | loop | loop
2 1 a

6.2.2 Specifying Forward/Reverse action (G3F-PIDB : Address 34, 35, G4F-PIDB : Address 17)

1) Turns the corresponding bit Off(0) for forward action processing and On (1) for reverse action processing.
2) Default is forward action.

3)The following show the hit corresponding to each loop.

(1) G3F-PIDB ONJ1]:Reverse action, OFF[0]:Forward action

Bitt Bit1d B3 Bit12 Bit11 B0 B9 Gt8 Bt7 BM6 GBS Bitd B3 B2 &1 B0

AAddress “34” loap | loop ! loop | loop | loop | loop | loop | loop | laap | foop | loap | loop | loop | loop | loop {loop
S M f g9 8T 6 5|43 ]2]1]0
Bt Bitd Bt13 Bit12 Bit11 Bit10 B9 BtB GtV Git6 GRS Bitd Bt E|t_?_BitI Bit0
PN (Rl | 100p | loop | loop | loap | foop | loop | loop | loop | |

3L 30 |29 | 2B |20 |26 |2 || W @|2A| 0|19 18T

|
oop | loop | loop | loop | 1oop | loop | loop IoopI
|

(2) G4F-PIDB ON[1]: Reverse action, OFF[0]:Forward action

Bit15 Btld Bit13 Bit12 Gt11 Bt10 Git9 Gt8 Gt7 Bt6 Bt B4 B3 B2 Git1 B0

AAddress “17” loop | loop ! loop | loop | loop { loap | loap | loop | loap | loop | loop | loap | Toop | loop | laap | loop
Sp 3 0|8 |8 TR S [ 43210
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6.2.3 Specifying Output enable/disable(G3F-PIDB : Address 292, 293, G4F-PIDB :Address 146)

1) If the bit of the output enable/disable area is set as “1” the output of PID module is allowed and in case of “0” the
output is prohibited.

2) The followings show the bit corresponding to each loop.

(1) G3F-PIDB ONI11:Output enable, OFFI0T:Output disable
Bit1s Bit1d Bit13 Bit12 Bt11 B0 B9 Gt AT BE6  BtS  Gitd B3 B2 Git1  Git0

AAddress “292” loop | loop ! loop | loop | loop | loop | loop | loop | loap | loop | loop | loop | loop | loop | loop | loop
151151312111093?5543210

Bt Bittd Bt13 B2 Bit11 B0 Bt Bit® Gt7 Bt6 BRS B4 Bt B2 Bit1 B0

‘ 1

PN ErRY el | 00p | loop | loop | loop | loop | koop | loop f loop | loop | loop | loop | loop | 1oop | Joop | loop IUUpI
|

O I - T O < T A S R B R O A I IR T

(2) G4F-PIDB ON[1]: Output enable, OFF[0]: Output disable
Bir1s Eit14 Bit13 Bit1? Bt B0 BitQ Gt BT GG BtS  Bitd BRI BR2 Bit1 BitD

AAddress “146” loap | loop ! loop | loop | loop | loop | loap | loop | loop | loop | loop | loop | loop | loop | loop | loop
Spu e |9 8 T 6543 ]2f1]0

6.2.4  Specifying Set data enable/disable (G3F-PIDB : Address 422, 423, GAF-PIDB : Address 211)

1) If a bit, corresponding to each loop, in Set data specification area is turned On(1), then the PID processing is executed
with new user-defined data due to loop enable/disable specification, forward/reverse action specification,
setting SV, setting M_MV, and change of P..D constants.

2) If the bit corresponding to each loop is not turned On(1), then the PID processing is executed not with the new user-

defined data but with the previous Setting range.

3) The followings show the bit corresponding to each loop.

(1) G3F-PIDB ON[1]:Set data enable, OFF[0]: Set data disable
Bit1s Bitt4 Bit13 Bt12 Gt11 B0 Bit9 AR BT GG Gt G4 BRI BN2 Bt B0

AAddress “422” loap | loop ! loop | loop | loop { loop | loap | loop | loop | loop | loop | loop | Toop | loop | loop | loop
BlM B9 8T 65 [4]3)2]1]0

Bit15 B4 Bt13 BH12 Bt11 B0 B9 GitE BtV Gt Bt Bitd Bt Eltw?_BilI Bitd

|
AAddress “423” 1 1oop | loop | loop | loap | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop IoopI
|

O I - T O < T A S R B R O A I IR T

(2) G4F-PIDB ONI[1]: Set data enable, OFF[0]: Set data disable
Buis Btid Bi13 Bi12 Bt11 B0 B9 BtB Bt? Bt6 EtS Btd Bl B2 Bit1 B0

AAddress %211 loop | laop ! loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop
S M fR 0|9 8 [T e[S 43210
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6.2.5 Specifying ON/OFF action(G3F-PIDB : Address 424, 425, GAF-PIDB : Address 212)

1) Ifthe bit of ON/OFF specification area is set as “1” ON/OFF action is enabled and set as “0” ON/OFF is disabled.
2) The following show the bit corresponding to each loop.

(1) G3F-PIDB ONI[1]:ON/OFF action enable, OFFJ0:ON/OFF action disable
Btis Bit14 Bit13 Bt12 Bit11 Bt10 Bt GitE Bt7 GH6 GtS Bitd BRI B2 i1 Bit0

loop | | [ loop | loop | | | I [
AAddress “424” oop | loop ! loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop
15| 14|13 /1|9 |8 7|65 4]3]2]1]0

Bit1s Bti4 Bt13 Bt12 Gt11 B0 B9 Git8 BT Bt6 Bt B4 Btd Eltw?_BilI Bitd

|
PN o | 100p | loop | loop | loap | 1oop | loop | loop { loop | loop | loop | loop | loop | loop | loop | loop Ioop;
Q30|20 |28 |21 |6 | B A | Bfw|a]n|09)8]17 16|

(2) G4F-PIDB ONI[1]:ON/OFF action enable, OFF[0]:ON/OFF action disable
Btis Bit14 Bit13 Bt12 Bit11 Bt10 Bt GitE Bt7 GH6 GtS Bitd BRI B2 i1 Bit0

AAddress “212” loop | laop ! loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop
151151312111098F5543210

6.2.6  Auto -tuning operation enable/disable (G3F-PIDB : Address 426, 427, G4F-PIDA :Address 213)

1) Proportional constant(P) ,integral constant(l) ,derivative constant(D) of the system to control can be
automatically set.

2) Since P,1,D constant decided by auto tuning not to be optimal for the system to control ,the P,1,D constant
needs adjustment a little

3) Loop setting is as specified below.

(1) G3F-PIDB ONI[1]:Auto tuning operation enable, OFF[0]; Auto tuning operation disable
Biris Bitid Bit13 Bit1?2 Bt11 BRI Bt9 BtB Bt7 GG BtS  Btd BRI B2 Bit1 B0

cop o | op [ up | o | o | | o | op | op | o op | o[ [ [
“ ” |
AAddress “426 5 || {nfo o8| {6]5|e|3]2]1]0

Biti5 Bitd Bti3 B2 Gt11 Bt10 B9 BB Bt7T Bt6 GRS B4 Bt Btz Bt B0

|
AAddress “427” | 1009 | loop | loop | loop | loop | loop | loop | loap | oop | loop | loop | loop | loop | loop | loop Ioop;
PN [ BB\ A K| B|A| B2 A|9] 8|76

(2) G4F-PIDB ON[1]:Auto tuning operation enable, OFF[0]: Auto tuning operation disable
Bit1s Bit1d Bit13 Bit12 Bit11 B0 B9 BB BT BE6 Bt Gitd B3 B2 Gt1  Bit0

loap | | [ oop | | | loap | | I [
AAddress “213” ap | loap ! loop | loop | leop | loap | Toop | loop | loop | loop | loop | loop | loop | loop | loop | loop
15| 14 5 L R R A O O I 8 ) 65|43 ? 1110

6-7



Chapter6 Buffer Memory Configuration

6.2.7 Specifying auto/manual operation enable/disable(G3F-PIDB:Address460, 461,G4F-PIDB :Address 230)

1) Turn the corresponding bit Off(0) if a loop runs with auto processing. Turn the corresponding bit On if a loop runs with
manual MV set before by the user.
3) The followings show the hit corresponding to each loop.
(1) G3F-PIDB ONI[1]:Manual operation, OFF[0]: Auto operation
Bit13 Bt14 Bt1) Bt12 Bit11 BR10 B9 Gt Gt7 B6 GtS Btd B3 B2 Gt1 B0

oop | loop | foop | loop | loop | Toop | loop | loop | loop

loop | loop | loop | loop | loop | loop | foop
wpany ,
AAddress “460 15 11513 A e B o e e i o o
Biis Btid Bt13 Bt12 Bt! Bti0 Bt Gi8 B7 BiS Bt B4 B3 B2 Bt1 B0

|
AAddress “461” | 1000 | loop | loop | lop | loop | loop | loop | loap | loop | loop | loop | loop | loop | loop | loop Ioop;
NN || BB || M| BlalH|N|9) 8] 16|

(2) G4F-PIDB ONI[1]: Manual operation, OFFI0]: Auto operation
Bis Bti4 Bit13 Bit12 Bt11 BEWO B9 BB Bt? Gt6 G5 Gitd Bl B2 Biti B0

loop | laop ! loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop
AAddress “230 15 ”513 L O N T U I T

6.2.8  Auto tuning complete (G3F-PIDB : Address 622,623, GAF-PIDB : Address 311)

1) If auto tuning is complete ,each of loop bit is turned on(1).
2) The followings show the bit corresponding to each loop.

(1) G3F-PIDB ONI[1]: auto tuning completion, OFF[0]: auto tuning running or PID controlling
Bitts Bit1d Bit13 Bt12 Bt11 B0 B9 Bt Bt7T BH6 GitS B4 Bl BM2 Git1 B0

AAddress “622” loap | loop ! loop | loop | loop | loop | loap | loop | loop | loop | loop | loop | loop | loop | loop | loop
Spu e |9 8 T 6543 ]2f1]0

Bit1s Betd BH13 Bt12 Bit1r Bti0 Bt Bt Bt Bt6 85 Btd Bt Eltw?_BilI Bitd

|
TPl | 000 | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop | loap | 1oop | loop | loop |oop;
3 f

IO I I O T I T I I ) B OV R O T R AR P AR A

(2) GAF-PIDB ON[11: auto tunina completion, OFFo1: auto tunina runnina or PID controlling
Bi15 B4 B3 Bit1z Gt BR10 B3 Gt8 BtT Gt6 BtS B4 BRI B2 Bt B0

oop | loop | loap | loop | loop | loop | loop | loop | loop | loop | loop | loop | loop

AAddress “311” kep | loop ! lop
201|108 8 1 [} 5 4 3 ? 1 0

15| 14 513
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1)
2)
3)

(1) G3F-PIDB

Area for storing the each loop’s status.
Bit"1” means on running and bit “0” means stop.
The followings show the bit corresponding to each loop.

ON[1]:Run, OFF[0]:Stop

6.2.9 Status information (G3F-PIDB : Address 720, 721, G4F-PIDB : Address 360)

Bitts Bit14 Bit13 Bt12 Bt11 BOW0 B9 BtB Bt7 BR6 BtS B4 Bl BM2 Git1 B0
AAddress “720” (ISl ! loop | foop | loop | loap | loop | loop | loop | loop | loop | loap | loop | loop | loop | loop
15 | 14 ;13 i1 f{n |9 |8 |7 |{6|5 |43 |2[1]0
Bit15 Bitd Bti3 Bt12 Git11 B0 Bed Gt BT Bt6 Br5 B4 Btd B2 81 BD
. 1
loop | loop | loop | loop | loap | loop | loop | loop | 100p | loop | loop | laap | loop | loop | loop IoopI
P
LM 1 |0 | w B |7 % 5| ulal]alale] 6] f
(2) G4F-PIDB ON[1]:Run, OFF[0]:Stop
Bitts Bit14 Bit13 Bt12 Bt11 BOW0 B9 BtB Bt7 BR6 BtS B4 Bl BM2 Git1 B0
Ino Iu-a[ [ loop | laop | | lnop | looy I |
AAddress “360” p pflaop oop | oop | loop | loop | loop | loap | leap | loop | loop | Toop | loop | loap | loop
Bp 3 0|9 |8 [T 6|5 43210
6.2.10 Setting PID control data
1) The addresses for PID control data and their setting range are given as follows.
Address (10 decimal) :
G3E-PIDB CAF-PIDB Item Setting range Default
2~33 1~16 Control cycle 1~9999 “10”
36~67 18~33 Rising ramp of SV - i
68~99 34~49 Falling ramp of SV 0~ 65535 0
100~131 50~65 Low limit of MV ‘0"
132~163 66~81 Upper limit of MV 0~ 16000 *16000"
164~195 82~97 AMV Limit “16000"
196~227 98~113 P 1~10000 ‘1
228~259 114~129 | aryn
260~291 130~145 D 0~ 30000 0
294~325 147~162 Output control cycle 1~100 ‘10"
326~357 163~178 Output low limit 0 ~ 16000 ‘0"
358~389 179~194 Output upper limit “16000"
390~421 195~210 ON/OFF interval 0~ 8000 “100”
428~459 214~229 Manual MVs
462~493 231~246 SV “
494~525 247~262 PV 0~ 16000
526~557 263~278 MV
558~589 279~294 Calculated SV
590~621 295~310 Output value 0~1000
624~655 312~327 Auto Tuned P 1~10000
656~687 328~343 Auto Tuned |
688~719 344~359 Auto Tuned D 0~30000
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2) If PID data is out of range, PID runs with the previous SV.

3) If PID data is out of range, the error number is displayed on the error information.

6.2.11 Alarm information (G3F-PIDB : Address 722~753, G4F-PIDB : Address 361~376)

1) Bit0~Bit5 for the alarm information is used and if the each bit is “ON” a user can see the alarm information.

Bit

Description

Remark

0

During ON/OFF action ,Auto Tuning executed > ON/OFF action hold

During Auto Tuning, ON/OFF command = Auto Tuning hold

During Auto Tuning, SV changed = Run with the previous SV

Out of range manual MV = Run with the limit value ( 0 or 16000)

Out of range SV = Run with the limit (0 or 16000)

gl w | N

Out of range SP = Run with the limit (0 or 16000)

6~15

Ignored

6.2.12 Setting error information (G3F-PIDB : Address 754~785, G4F-PIDB : Address 377~392)

1) When setting the control data for each loop, if any setting exceeds its range the error

information is indicated on this area.
2) Bit 0 to 9 are used to indicate error information for each loop. The following shows the error information
indicated by each bit when it turns On(1).

@

it

Description

Remark

Control cycle setting error(1~9999)

MV Upper/Lower limit setting error (0~16000)

A MV Limit setting error (0~16000)

P gain setting error (1~10000)

| gain setting error (0~30000)

D gain setting error (0~30000)

Output control cycle setting error (1~100)

O (N[O~ (WM | |O

Output control cycle < Control cycle

Output MV upper/lower Limit setting error (0~16000)

[{e]

ON/OFF interval setting error (0~8000)

10~15

Ignored
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Chapter 7.
(Read from /Write to buffer memory)

The PID module is available only for local and occupies 16 1/0 points.

DEDICATED INSTRUCTIONS FOR SPECIAL MODULES

7.1  Read from buffer memory - - - GET, GETP

<Format> execution condition
| for GET
| I I [ GET nl n2 D n3
Format Descriptions Available Data Type
nl The slot No. where a special module is mounted Integer
Head address of the special module buffer memories from which
n2 . Integer
the data will be read.
D Head address of the device to store the data read. M,PK,J,T,C,D#D
n3 Number of data to be read . Integer

<The difference between GET and GETP>

— )
)

Example 1) In this example, the PID control module is mounted on the slot 3 in the base unit and the data of
buffer memory addresses 202 and 203 will be read to the CPU module addresses D202 and D203.

GET:  Always executed if the execution condition turns on.(

GETP: Executed if the execution condition is triggered.  (

PID control module

(address) CPU module D area buffer memory (address)
D200 D200
D201 D201
D202 MV of loop O MV of loop 0 D202
D203 MV of loop 1 MV of loop 1 D203
D204 D204

<GETP> execution condition for GETP
<GET> GET 00003 00202 D0202 00002 J—
execution condition
for GET
| I [ D  MO0000 Jf
execulion condition
for GETP
<GETP>
MO0000
—{ H GETP 00003 00202 DO0202 00002 ]—
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7.2 Write to buffer memory - - - PUT, PUTP

<Format> execution condition
| for PUT

| II [ PUT nl1 n2 S n3

Format Descriptions Available Data Type
nl The slot No. where a special module is mounted. Integer
Head address of the special module buffer memories to which the
n2 . . Integer
data will be written..
D Head addresg of the device where the data to be written has been M.PK.LT.C.D#D
stored, or an integer
n3 Number of data to be written. Integer
<The difference between PUT and PUTP>
PUT:  always executed if the execution condition turns on. ( f— )

PUTP: executed if the execution condition is triggered.  ( f )

Example 1) In this example, the PID control module is mounted on the slot 6 in the base unit and the data of
CPU module addresses DO and D1 will be written to the buffer memory addresses DO and D1.

(address) CPU module D area PID control module
buffer memory address)
DO Data 0 > Specify the enabled loop | 0
D1 Data 1 » Specify the enabled loop | 1
D2 2
D3 3
D2 4
<PUT> H PUT 00006 00000 DOOOO 00002
execution condition
for PUT
| | ( ]
D  MO0000
| L
execution condition
<PUTP> for PUTP

MO0000

—{ H PUTP 00006 000 DO000 00002 ]—
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Chapter 8.

PROGRAMMING

8.1 Basic programming

o The following describes the method to set the running conditions in the buffer memories of the PID control

module.

o The PID control module is already mounted on the slot 0.
o The PID control module occupies 16 1/0 points.

8.1.1 G3F-PIDB
PO020

o —1 | {FMOV_ 10000 00016 00032
Trigger —{FMOV___ 00100 D0048 00032
— {FMov 00100 popsp 00032
{FMOV_ "0B0OO 00143 00016
[FMOV 00500 00175 00082+
[FMOV_ 01000 00207 00032 H
IFMOV_ 01000 D0239 00032 H
50 —Floml0 {PUT___ 00000 (0494 DOIt1 00082 J—:
O [PUTP__ 00000 00000 hFFFF 00002
Trigger [PUTP 00000 (o3a __ hFFFF 00001 -
i {PUTP___ 00000 00035 hoooO 00001+
- [PUTP 00000 __(042f__ hOOOO 00001
PUTP 00000 00427 ___ NFFFF 00001
PUTP 00000 (046 DOO16 00032
{PUTP 00000 ooz D0048 00032
—{PUTP 00000 ___ (O0AB____ NODRD 00032 |
— {PUTP 00000 (n4pg 00143 00032 H
{PUTP 00000 (0196 Loi7s 00032
——{PUTP 00000 __ (nppg  DO207 00082 |
{PUTP 00000 (0pAN 00239 00082 |
[PUTP 00000 Q42  hFFFF 00002+
178 —le i‘z {PUTP 00000 00450 WFFFF 00001
Tigger {PUTP" 00000 __ 0041 hOOOD 00001
17— | - {GET 00000 (n7pp _ DOO12__ 00002 |+
_ {GET 00000  noppp  D0O14 00002 H
rager {GET 00000 (050s D071 00032 |
{GET 00000 omsg __ DO303 00032 |
{GET 00000 00754 00335 00032 |
243 TT_'E&W

ij

Setting SV
Setting the SV_UP
Setting the SV_DN

Setting the manual MV

Setting the P,1,D constant

Writing PV stored in address d111 to
142 to internal memory
Setting loop enable(0~31)

Setting reverse action(0~15)

Setting forward action(16~31)

Setting auto-tuning disable(0~15)
Setting auto-tuning enable(16~31)
Write SV stored in address D16t~ D47
to internal memory

Write SV up/down stored in address
D48~D79 or D80~D111 to internal
memory

Write manual MV to internal memory

Write P,1,D constant to internal memory

Setting SET data enable
Setting manual operation(loop0~15)

Setting PID operation(loop16~31)
Reading loop run information

Reading auto tuning end

information
Reading MV

Reading SV_RAMP output

Reading error  code

Storing digital conversion value of TC Module to DO000
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8.1.2 G4F-PIDB
PD020 )
o— 1 {FMOV_ 10000 poooo 00016 | | SettingSV
Triaoer ’
Setting the SV_UP
FMOV 00100 00016 00016 |+ i -
{_’ﬁ,,i'{j’\."r . 'g'g'jgo" ""5{3"53’5’_ ] ' 700016 '_ '}_ Setting the SV_DN
{FMOV__ 08000 00048 00016 Setting the manual MV
[FMOV_ 00500 DO0G4 00016
Setting the P,1,D constant
[FMOV 01000  DOOSO 00016 I
{FMOV 01000  poogs 00016 I
Fo010 I B )
50 —] | FPUT 00000 00247 00120 00016 H Wiiting PV stored in  address
b0021 Triaaer . D120~D135 to internal memory
60 —] | [PUTP 00000 00000  hFFFF 00001 H Setting loop enable(loop0~15)
Triager [PUTP 00000 00017 hOOFF 00001 Setting reverse action(loop0~7) and
forward action(loop8~15)
{ PUTP 00000 00213 HFFOO 00001 ]— Setting auto-tuning enable(loop8~15)
} PUTP 00000 00231 00000 00016 |_ Write SV to internal memory
i : Write SV up rising time to internal
[PUTP 00000  onotg D006 00016 I memory
{PUTP 00000 00034 D032 00016 Write SV down falling time to internal
) ) memory
{ PUTP 00000 00214 NO048 00016 H Write manual MV to internal memory
{PUTP 00000  ooneR  nons4 00016
Write P,I,D constant to internal memory
{PUTP_ 00000  qof1a  DOOBO 00016
{PUTP 00000 00130 DON9G 00016 |
CPUTP 00000 00211 hFFFF 00001 H Setting SET data enable
pml 2l2 f Setting manual operation(loop0~7) and
160 LI PUTP 00000 00230 HOOFF 00001 - PID operation(loop8~15)
Footo 1Midoer .
170 —] | -~ GET 00000 00360 n0Pa0 00001 Reading loop run information
Triacer . .
GET 00000 00311 NP1 00001 H Reading auto tuning end
information
(GET_ 00000  oo2e5  D0A00  opote 1 | ReadingMV
TGeT 00000 pa7 P 00016 |’ Reading SV_RAMP output
[GeT 00000 0077 00202 00016 H Reading error  code
216 (BN H
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8.2 Application programming

8.2.1 Program example using G3F-AD4B module

1) System configuration

SLOT NO. 0 1 ° 3 4 5

GM3- GM3- G3lI- G3lI- G3F- G3F- G3F- G30Q-
PA1A CPUA | D24A D24A AD4B PIDB DAA4I RY4A

GM3-B0O6M ChO | Loop0o | Cho
BCD digital switch A ' A MV (DC4~20mA)
~ (%10.0.0~%10.0.19) PV (DC4~20mA)
1
EEEEE Signal converter

Temperature
I & e Sor

P value setting _a
(%10.1.0) ©

SV Electric ,__
I value setting —s— (150°C) funace (0~200T)

o— Heater
(%10.1.1) ° r,mn,\_‘eate

D value setting —a S IR
(%10.1.2) SO Power conversion dewce}._

Initializing A/D & D/A conversion module, =—*—
PDcontrolm  (@10.1.3) © ©

2) Initial value
(1) PID module

Used loop : Loop 0

Control cycle : 10ms

Forward, reverse action : Forward action

SV value : 12000
Auto/Manual calculation selection : Auto calculation
Initial PID constants : P=200,1=500,D=500

A/D module
) Used channel : 0
) Output data type : 0 ~ 16000
C) Average calculation : 20 times

D) Signal converter specification : Input 0~200°C, Output 4~20mA
) D/Amodule

A) Use channel : 0

B) Input data type selection : -192 ~ 16191
C) Output status when a channel is not used or CPU stops : Mid-value of the output range.

A
B
C
D
E
F

~

(2)
A
B

3

3) Program descriptions
A)Temperature 0 ~ 200°C from sensor is transferred to 4 ~ 20 mA and the current is input to A/D module to
convert to digital value.
B) 150°C(The signal converter’s output is 16mA, Target value 12000) is set with SV value in PID and P,I,D constants
are controlled with the initialized value.
If %10.1.0 is On the modified value by BCD switch is set with P.
If %10.1.1 is On the modified value by BCD switch is set with |.
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If %10.1.2 is On the modified value by BCD switch is set with D.
C)PID calculated MV value is output on D/A module’s channel 0.
D)If %10.1.3 is On A/D,PID,D/A modules are initialized.

1) Modules and their signal processing

Sensor’s temperature range @  0~200°C

\ 4

Signal converter’s current output range :  DC 4 ~ 20 mA

A/D module’s current inputrange :  DC 4 ~ 20 mA

AID module’s digital output range : 0 ~ 16000

PID module’s PV inputrange : 0 ~ 16000

PID module’s calculated MV range : 0 ~ 16000

A 4

D/A module’s digital input range : 0 ~ 16000

\ 4

D/Amodule’s output range :  DC 4 ~20 mA

\ 4

Electric furnace’s  control temperature range : 0 ~ 200 °C
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FUTF 00002 00000 hODOT (OO0t |—

Specifying channel Oenable

FUTP  0000Z 00001 hOOOO 0000 |—
Specifying data type to 0~16000

FUTF 00002 00002 hOOOD (00Ot |—

Specifying channel 0 input type to current

FUTP 00002 00003 hODOT 00001

Specifying channel 0 filter enable

FUTF 00002 00004 00050 (00Ot

PUTP 00002 00038 hOOOI 0000
Specifying SET data enable of the A/D input module

|_

|>
Setting channel 0 filter constant to 50

|_

|_

FUTF 00004 00000 hOOOT (000t

Specifying channel Oenable

FUTF 00004 00001 hOOOT (00Ot |—

Specifying data type to 0~16000

PUTF 00004  DODIB 00003 00001 |—
Specify D/A output whenCPU module is stop

PUTP 00OD4 00034 00001 0000 |—
Specifying SET data enable of the D/A output module

FUTF 00003 00000 (0001 (000t |—

2) Program
PO0Z3
0| |
Trigger
PO023
5 —| |
PO0Z3
@ —| |
NoooD
|
48 —| |

Specifying loop 0 enable
FUTP 00004 00002  0OO1D 0000 |—

Specifying control cycle of loop 0 to 10ms

FUTF 00003 00034 00000 (000t |»

Specifying loop 0 to forward action

PUTP 00003 00460 00000  0OOOI |—
Specifying loop 0 to PID control

FUTP 00003 00462 12000 (0001 |—

Specifying SV of loop 0 to 12000

PUTP 00003 00422 00001 00001 |»
Specifying SET data enable of the PID module

SET - HO0oo

GET 00002 00033 DO039 (000t |»

Storing  A/D conversion data to D39

FUT 00003 00484  DO039 00001 |—

Writing the value stored at D39 to the address of PV of loop 0

GET 00003  00%26  DOOOZ 00000 |—
Storing the MV of PID control module LOOP 0 to D2

FUT 00004  0O00Z  DOOOZ (000t |—

Writing the value stored at D2 to D/A output of channel 0
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Chapter 8. PROGRAMMING

185

237

PDDZF

—

OBIN  FOOO 00003 F
PO0Z0 Storing digital switch input data to D3
—] | PUTP 00003 00195 DOOO3  oo00f -
POZ1 Storing P constant value which is adjusted to internal memory address 196
—| PUTP 00003 00228 DOOO3 00001
Storing | constant value which is adjusted to internal memory address 228

PDDZF

—| ]

FUTP 00003

00260

00003

oo -

Storing D constant value which is adjusted to internal memory address 228

FODZ0  PO02] | uoee

— |/ ——|¢ ——f —putp_ 00003

00422

honot

oo -

END F
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8.2.2 Program using the auto tunning function (TC module used)
1)System configuration

SLOT NO. 0 1 2 3 4 5

GM3- GM3- G3lI- G3lI- G3F- G3F- G3F- G3Q-
PA1A CPUA D24A D24A TC4A PIDB DA4I RY4A

GM3-B06M Cho LoopO Cho

1 | MV (DC4~20mA)

200~12000°C i
_r

Signal converter

e
| a eSO

Sy E'ec”icm-zoo‘c 3

(150°c) |lumace rﬁm_ﬁieater

Pawer conversion deuioej..._

2) Initial Settings
(1) PID module
A) Loop : Loop 0
B) Control cycle : 50ms
C) Forward/reverse action : Forward action
D) SV value : 8000(700C)
E) Auto/Manual calculation selection : After synchronization, auto operation with P,1,D constants.

(2) A/ID module
A) Channel : 0
B) Input sensor type : K TYPE(-200~1200C)

(3) D/A module
A) Channel : 0
B) Input data type : 0 ~ 16000
C) Output status when a channel is not used or CPU stops : Mid-value of the output range.

3) Descriptions of the program
(1) The converted temperature value is transferred  0~16000 and input as a current value..
(2) PIDis set SV as 700°C and P,I,D constants are calculated by auto-tuning.
PID control is executed with this calculated value.
(3) PID calculated values are output to D/A module’ chO..
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29

A

104

133

137

165

4)  Program

FDDIF

—J
Trigger

FUTP 00002 00000  hOOOt aonoi |—

Specifying channel Oenable

FUTP 00002 0000 hoooo  oo0oi |—

Specifying sensor type of TC to K
PUTP 00002 0006A hoooo ooom |—

Specifying SET data enable of the TC input module
oET Hoooa

GET 00002 00018 DOOOD 00002 |~

FDDI|2

Storing digital conversion value of TC Module to DO000

FUTP  0DOOO3 00000  hoOOO! aonoi |~

Specifying loop 0 enable
PUTP 00003 oooo? 00050 | |—

Specifying control cycle of loop 0 to 50ms

FUTP 00003 00462 04571 aonoi |—

Specifying SV of loop 0 to 4571
PUTP 00003 00196 00300 ooom |—

Specifying P constant of loop 0 to 300
PUTP 00003 nozze poroo oooo |—

Specifying | constant of loop 0 to 100
PUTP 00003 00260 00100 ooom |—

Specifying D constant of loop 0 to 100

FUTP 00003 00422 hOOOt oo |»

Specifying SET data enable of the PID control module
SET Hoao

—J ]

FUTP 00004 00000 0000t aonoi |—

Specifying channel Oenable

FUTP 00004 00001 goooo oonoi |—

Specifying data type to 0~16000
PUTP 00004 ke oooo oooo |—

Specifying SET data enable of the D/A output module

SET  HOOD?
HOOOD  HOOOI  HODD?
—| | ] ] SET  HODD3

MDDDlﬁ

—/ ]

PUT 00003 00484 DOODO 0000 |~

Writing the value stored at DO to the address of PV of loop 0

GET 00003  0OG26  DOT0OO 00001 |~

Storing the MV of PID control module LOOP 0 to D100
PUT 00004 oooo? 00100 | |—

Writing the value stored at D100 to D/A output of channel 0

END |—
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8.2.3 Program using PWM

1)System configuration
SLOT NO. 0

GM3- | GMm3- G3l- G3l- G3F- | G3F-
PA1A | CPUA | D24A | D22A | RD3A | PIDB

GM3-B06M " cho | Loopo

DC 0~24V(PWM)

| SSR |

Heater
SV(2007C) Electric fumace
2) Initial value
(1) PID module
A)Loop: 0

B) Control cycle : 50ms

C) Forward/reverse action : Forward action

D) SV: 8000(200C)

E) PID constants: P,I,D constants by Auto-tuning

F) Auto calculation/manual calculation : Auto — In case that RTD doesn’t have an error.
Manual - In case that RTD has an error.

G) Output :PWM

H) Output cycle:10 ms

(2) RTD module
A) Channel : 0
B) RTD module’s sensor : Pt100
C) Input temperature range: - 200~600 ‘C (SCAL:0~16000)

3) Program description
(1) RTD module detects the heater’s temperature with Pt100 and the detected value is changed to the digital value.
(2) SV value is set as 8000( Temperature 200°C) and PID is executed with auto-tuned P,1,D
If PID module has an error (by RTD module’s disconnection) PID is run with SV(0).
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PUTP 00002 0oooo hoo01 nooot l—

Specifying channel Oenable

PUTP 00002 0ooo ho0o0 nooot l—

Specifying channel 0 input sensor type to PT100
PUTP 00002 00033 h0o0o noom I—

Specifying SET data enable of the RTD input module
SET HO0oo

4) Program
FOO12
0]
Trigger
Hoooo
28— |

FDDI|2 MDDD|3

GET noooz oooto 00000 oooo l—

3] ]

Storing digital conversion value of RTD Module to D0000
PUTP 00003 0oonn hooot 0oont l—

Specifying loop 0 enable
PUTP 00003 0000z 00050 0oom I—

Specifying control cycle of loop 0 to 50ms
PUTP  DO0O3 00034 0oooa 00001 l—

Specifying loop 0 to forward action
PUTP 00003 Qo292 hooot 0oont |—

Specifying loop 0 PWM output  enable
PUTP  DODDO3 00294 oooto 0ooot |»

Specifying loop 0 PWM output cycle to 10 ms
PUTP  DODDO3 00426 0ooot 0ooot |»

Specifying loop 0 to auto tunning
PUTP 00003 0046z 08000 oot |»

Specifying SV of loop 0 to 8000(200C)
PUTP 00003 pn4zz nooot oooot |—

Specifying SET data enable of the PID module
SET HO003

MDDD|3

" —| |

PUT 0ooo3 00434 00000 ooom |—

N1 40
133 —| |

Writing the value stored at DOO to the address of PV of loop 0
GET 00003 0og2z io14 oot |»

Auto Tuning completed
contact

Storing  auto tunning completed imformaion to M014

GETP 00003 00624 00100 oooo l—

Storing  auto tunned P value to D100

GET 0ooo3 00656 ooim oooo l—

Storing  auto tunned | value to D101

GET 0ooo3 00688 D010z nooot l—

Storing  auto tunned D value to D102

PUTP 00003 00460 hoo01 nooot l—

After auto tuning,PID control running

PUTP 00003 00196 00100 nooot l—

Storing auto tuned P value to P constant

PUTP 00003 00228 norm nooot l—

Storing auto tuned | value to | constant

PUTF 0003 Poss0  poicz  ooonl |-

2158

Storing auto tuned D value to D constant

PUTP 00003 00426 00000 poom
Specifying  Auto Tuning to stop

PUTP 00003 00422 ho001 oooo l—

Specifying SET data enable of the PID module

END |—
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The followings explain errors that could occur during operating the PID control module and their troubleshooting.

9.1

Errors indicated by RUN LED flickering

Errors indicated by PID control module RUN LED flickering are given below.

RUN LED Status Error Type Remark
Turn on Normal operation
Flickering WDT Error
(cycle: 0.2 sec) System Error
Buffer Memory Error

9.2

Troubleshooting procedure

9.2.1 RUN LED flickering

RUN LED flickering

J

Is the PID control module is correctly mounted on the base unit?

=

No f

[Yes—

The PID control module hardware defect. If the loop run LED
is turned ON, write down their error numbers and see Section

9.2.5.

9.2.2 RUN LED off

RUN LED off

U

Is the PID control module is correctly mounted on the base unit?

No f

See Section 9.2.5.

9-1
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9.2.3  Unreadable processing result of PID control module

Yes
’IE-

Is error information display status of function block

Is RUN LED turned OFF? J
" See Section 9.2.2.

Is RUN LED flickerina? ]
= See Section 9.2.1.

L_No s See error code of function block 4.4

See Section 9.2.5.

9.24  Run LED of enabled loops off

Is RUN LED turned OFF?

Yes > See Section 9.2.2.

’II_

Is status value of function block display nine

[_No r | see chapter 4,
@I Check the loop enable
See Section 9.2.3

9.25 PID control module hardware defect

PID control module hardware defect.
Contact the nearest agency or service
station.
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Warranty

1. Warranty Period
The product purchased will be guaranteed for a period of 18 months upon manufactured.

2. Warranty Coverage
Against the defect found during the Warranty Period specified above, this product will be repaired or
exchanged partially. However, please understand that such cases as described below will be excluded
from the Warranty Coverage.

(1) If the defect is caused by unsuitable condition, environment and treatment or other reason than
specified in the user's manual.

(2) If the defect is caused by other parts than LS product.

(3) If the product is remodeled or repaired by others than LS or its designated service center

(4) If the product is used with other procedures than originally intended.

(5) If the defect is caused by a reason unexpected under the scientific and technical standard when
released from LS.

(6) If the defect is caused by a natural calamity or fire which LS is not responsible for.

3. Since the warranty details above are to guarantee the PLC unit only, the customers are strongly recommended
to use the product after due consideration of safety for system configuration or product application.
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