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sprervprecamons ] | ]}

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-PIDA and G4F-PIDA.
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.

A WARNING |::> If n(.Jt. provided .With proper prevention, it can cause death or fatal
injury or considerable loss of property.

N
If not properly observed, it can cause a hazard situation to result
cauton = " OSerY
in severe or slight injury or a loss of property.

However, a precauton followed with A CAUT®@Nalso 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

~

A CAUTION

Operate the PLC in the environment conditions given in the general specifications.

If operated in other environment not specified in the general specifications, it can caus
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 @ 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 malfurction.

O~ O~ O O ON )
A A A

%

Waste Disposal Precautions

-

/ "\ caution

When disposing the module, do it as an industrial waste.
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Chapter 1. INTRODUCTION

Chapter1. INTRODUCTION

These two modules are called G3F-PIDA and G4F-PIDA. The G3RPIDA is used with the CPU of GLOFA PLC GM1.2.3
series and MASTER-K 1000S series , The G4F-PIDA is used with the CPU of GM4 series and MASTERK 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 (),
Integral (I) 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.
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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 outpr, is available.
4) The number of modules available on one base unit is unlimited.

5) auto4uning function finds the value of P,1,D constant automatically

1-1
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Chapter 2.

SPECIFICATIONS

2.1 General Specifications

Table 2.1 shows the general specifications of GLOFA GM series and MASTERK series.

No ltems Specifications Standard
1 Operating ambient 0~55
temperature
2 Storage ambient 2575
temperature
Operating ambient oo ] .
3 humidity 5~ 95%RH, non-condensing
Storage ambient .
4 humidity 5~ 95%RH,  non-condensing
Occasional vibration
Frequency Acceleration Amplitude Sweep count
10s f 57Hz 0.075 mm
— 57 < f< 150Hz | 9.8 {1G} S
5 Vibration ) - IEC 61131-2
Continuous  vibration 10 times in each
i . direction for
Frequency Acceleration Amplitude XY Z
1€ f 57Hz - 0.035 mm
57< f< 150Hz [4.9 {05G}
*Maximum shock acceleration: 147 {15G}
6 Shocks *Duration time :11 ms IEC 61131-2
*Pulse wave: half sine wave pulse( 3 times in each of X, Yand Z directions )
. . LGIS
+
Square wave impulse noise + 1,500V Standard
L ] . IEC 61131-2
Electrostatic discharge Voltage :4kV(contact discharge) [EC1000-4-2
. L IEC 61131-2
Radiated electromagnetic field 27 ~ 500 MHz, 10 Vim IEC 1000-43
7 o .
Noise immunity Digital | Digital 1105
. 1/0s (Ue <24V)
Severity | All power (Ue
. . Analog 1/0s IEC 61131-2
Fast transient burst noise Level modules 3 communication IEC1000-4-4
24V) I/0s
\oltage 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 interational civilian organization which produces standards for electrical and electronics industry.

2) Pollution degree

: It indicates a standard of operating ambient pollution level.

The pollution degree 2 means the condition in which normally, only non-conductive pollution occurs.
Occasionally, rowever, a temporary conductivity caused by condensation shall be expected

2-1




Chapter 2. SPECIFICATIONS

| 2.2

Performance Specifications

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

items Specifications
G3F-PIDA G4F-PIDA
0.01 ~ 100.00
Proportional constant (P) ( When integral and derivative constants are set to
0.0 sec, proportional action is applied.)
Setting range 00 ~ 30000 sec
of PID Integrd constant () (When integral constant is set to 0.0 sec,  integral action
constants shall not be applied.)
00 ~ 30000 sec
Derivative constant (D) (When derivative constant is set to 0.0 sec, derivative
action shall not be applied.)
Settingrange: SV (Set Value) 0 ~ 16,000
Input range : PV (Process Value) 0 ~ 16,000
Output range : MV (Manipulated Value) 0 ~ 16,000
Setting range: M_MV
. 0 ~ 16,000
(Manually Manipulated Value)
RUN : The run LED of corresponding loops ON
RUN/STOP
LED STOP : The run LED of comesponding loops OFF
Normal : RUN LED ON
NORMAL/ERROR
Error : RUN LED flickering
Number of PID control loops 32 loops 8 loops

Control action

Forward/Reverse action control is available.

Control cycle 0.1 sec
] Measured value derivative type
Processing type o
(Pre-derivative type)
Internal current consumption 03A 02A
Weight 3709 1909

[Table. 2.2 Performance Specifications]

2-
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Chapter 2. SPECIFICATIONS

|23

Names of Parts and Functions

The following gives names of parts :

G4F -PIDA

No.

Descriptions

Loop Run LED

It shows the PID control module run status.

® ON : The corresponding loop is running.
® OFF : The corresponding loop is running.
®  Flickering : Error status. Error Value is displayed.

RUN LED

It shows the PID module Operating status.

® ON: Normal
®  Flickering : Error

2-3
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24 PID Control Action

24.1 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 [CMV) to the previous MV

MVh = MVhi + D Mn
MVn Present Manipulated Value
MVh1 Previous Manipulated Value
D MVq 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.

MVhn = MVa1+Kp5 (Br- BEn1) +  K5SK|5E,
+  K5Ka/S5 (2PVh - PVhi - PVha)
MVh . Manipulated Value
MVt ;. Previous Manipulated Value
D MVy, : Variation of the Previous Manipulated Val ue
En . present Deviation
En1 . Previous Deviation
Kp . Proportional Constant
Ki . Integral Constant
K . Derivative Constant
S . Control Cycle (100ms)
PVn © present Process Value
PVn1 . One-step previous Process Value
PVh2 . Two-step previous Process Value

2-4




Chapter 2. SPECIFICATIONS

24.2  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 = Kp5 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.

-
;I
1 v
: (/ Deviation(E)
'I e
]| [l Deviafion(Ele——— 5y
I .
| J
| .,: B e _
\ I Ep-E
av
o Ting
% o

[Fig. 21] MV with the proportional action

(@) 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 Kpistoo large, PV reaches SV swiftly but can make bad effects like oscillations shown in Fig. 2.2
and cause damage in control stability.

(6) Ifthe 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. 2.3.

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

2-5
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[Fig. 2.2] When the proportional constant Kp is large.

Py

v " (ffsat

L —— Time
>

[Fig. 2.3] When the proportional constant Kp is small.
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Integral Action (I Aaction)

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.

The period of the ime 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.

Integral action when a given deviation has occurred is shown as the following Fig. 2.4.

= T
- I ol P asclion + | aclion
J—‘
r 3 P MV of | action
" o
.
t" e Ko & E .
-t * L ~— MV of P action
;
-
W - —
Ké —= Time

[Fig. 24] Integral action at a constant deviation

(4) Expression of Integral Action is as follows:

©)

Mv=pxﬁ+p}<k—,£>¢5fzdz

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. 2.5, 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. 2.6, when the integration time given is short the PV will approach the SV in short ime
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.
Integral action is used in either PI action in which P action combines wih | action or PID action in which P
and D actions combine with | action.

2-7
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sv

i Time
.
[Fig. 2.5] When a long integration time is given.
- -
Tima
h»

[Fig. 2.5] When a short integration time is given.
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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. 2.7.

2 ™
4
| E
|
| | =
Deviation Time
S ]
Manipulation quantity
Kp- E | Rame
¥
Kd i
Manipulabon quantity I-t—l-—| —= Time
" v
[Fig. 2.71  Derivative action at a constant deviation
(4) The expression of D action is represented as follows:
dE
MV:prE_FprEE' ]

» 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.

2-9
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4)  PID Action

(1) PID action controls the control object with the manipulation quantity produced by (P+1+D) action.
(2) PID action when a given deviation has occurred is shown as the following Fig. 2.8.

Draviation — Time
r PID action
M | action
Plaction .- .
\ - T o R WA
\._\‘ 5
'\1 a
e Doaction
—_— = Time

[Fig. 2.8] PID action at a constant deviation

5) PID Processing Expression

PID expressions are of measured value derivative type.

Expressions Parameters names
MVn : Present Manipulated Value
MVn-1 : One-step-previous
Manipulated Value
En = SV - PVn En . Process deviation
En-1 . Previous deviation
Kp : Proportional constant
MV =  MVai+Kp5 (Er Eni) Ki  Integral constant
Kd . Derivative constant
+ Kp5SIKi5En S  Control cycle (100 ms)
+ Kp5KdS5(2PVn - PVni- PVag) | PVD : Process value
PVn-1 : One-step-previous
Process Value
PVn-2 : Twostep-previous

Process value
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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. 2.9.

i

W

Ravarse aclion

rrrsmmrmamEmssrmmer e W

w

My

Forwand action

[Fig. 2.9] Forward and reverse action with MV, PV and SV

(3)  Fig 2.10 shows examples of process control by forward and reverse actions, respectively.

[

A
femperatung

* Reverse action (for Cooling)

—= time

I'.Er{1|:-f=v1‘E|Iurr;'jl

P S 0.

sV

.

s o e

N oy

“Forward action (for Heating)

- fime

[Fig. 2.10] Examples of process control by forward and reverse actions
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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.
If Auto-Tuning command starts, PID control module stops PID calculation and moves to start Auto-Tuning.

» PID Control
'\

SV @ -4 Control
—’< ) | i » Objects

Tuning

A 4

[Fig 2.11] 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
itselfwhile watching the transition of the dbject to control using relay output.

(1) Forward action (if PV<SV)

A PV(Process value)

/ /_>\ /\ Tuning set value high limit
SV /

Tuning set value low limit

1

1

I

I :

! )

! l
]

! \

1 1

| 1

I ]

| ]

O% o

[Fig1.11] Auto-Tuning Algorithm
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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).
If auto-tuning operation is complete as repeated as above, output variable END of auto-tuning value Read
function block(G3F-PIDA : PIDSAATR, G4F-PIDA : PID3AATR) changes “0 17,
Thus, when output variable END of auto-tuning value Read function block changes “0 1”in program, P,
I, D constant value shall be moved to input variable P, I, D of module initializing function block (G3F-PIDA :
PID5ASET, GARPIDA : PID3ASET ).

Stage 3) PID calculation

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.

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.

Set value-ramp function setting time : 0 65,535(Unit:sec)
Related function block: G3F-PIDA : PIDSASET, G4RPIDA : PID3ASET

Modified set value f====—=—=-—-~— 2

=4

[=¥

2 .

=7

: \

E]

]
Set value changed by set value-ramg
function

v
Set value

] Time
Set value ramp function
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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 055 )

2) Instaling and Wiring
- During wiring or other work, do not alow 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 diminate .

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

31
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Chapter 4. FUNCTION BLOCKS

PID control module function blocks used in GMWIN are described below.
The type of function block shall be used differently according to the version.
Function block list for below V3.0

NO G3F-PIDA G4RPIDA Function

1 PID5INI PID3INI Module initialization

2 PID5ARD PID3ARD Reading the Manipulated value (Array type)
3 PID5RD PID3RDL Reading the Manipulated value (Single type)

Function block list for V3.0 or later

NO G3F-PIDA G4F-PIDA Function
1 PIDSAMAN PID3AMAN Manual-adjusted value outpuf(plural)
2 PIDSMAN PID3MAN Manual-adjusted value output(singular)
3 PIDSAATI PID3AATI Auto-tuning initializing
4 PIDSAATR PID3AATR Auto-tuning value Read(plural)
5 PID5ATR PID3ATR Auto-tuning value Read(singular)
6 PIDSASET PID3ASET Setting value input & initializing (plural)
7 PID5ACAL PID3ACAL Controlled calculation value Read(plural)
8 PID5CAL PID3CAL Controlled calculation value Read(singular)

1. If afunction block V 3.0 or later is used in below V3.0 and a function block below V3.0 is used in

V 3.0 or later, error 5 occurs as displayed on output variable STAT of the function block.

2.

Array number of

1in4.2 & 4.3is32 (G3F- PIDA) and 8 (G4FPIDA).

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.

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

Project (P) Selection
sertLibary () Lok [ Lb j =
nsert Library ;
- |=]coMMUNLIE ] REMOTE3.3tb
- |[=#] DU_FB.3b o8] REMOTE 4 3th
- |#ldutb an3tb  [H]REMOTEGMb
- |[=#] dual_tb.3tb =] SPECIAL 2fb
m_uc24. 3h ] STDLIE.3fb
Am .....
M_UIC24.3fu [s8] St 3
1] mikestelib, 3w
l File name: Dpen I
Library selection  Filesoftype: [Library Fief~. 37 A Cencel |
4
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4.2 Function block used in PID control module below V3.0

421 Module initialization (G3F-PIDA: PID5INI, G4F-PIDA:PID3INI)

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

Function Block | 1/0 | Variable | Data Type Descriptions
GIF—PIDA | REQ BOOL Function block execution request area
o -Used to request an execution of the initialization function block
Jdin ol - If the conditions connected with this area are established while program is
running and ““0” changes into “1”, the initialization function block is executed
i T BASE USINT Base location No.
-Used to write the base No. where the PID control module is mounted.
daor ot - Setting range: GM1 series(0~31), GM2 series(0~7), GM3/4 series(0-3)
SLOT USINT Slot location No.
o Law -Used to write slot No. where the PID control module is mounted.
-Setting range: 0~7
I LOOP BOOL Run loop enable/disable specification
[Array] -Used to enable or disable a loop for run.
15v *Note 1 - Specify ““1” for enabling, and *“0” for disabling
DIR BOOL Forward/Reverse action specification for a run loop.
-| MRy [Array] - Specify ““0” for forward action and “1”” for reverse action.
| *Note 1
P Y BOOL Setting a SV for a run loop
[Array] -Setting range: 0~16000
1 *Note 1
M_MV INT Setting a M_MV for a run loop
1° [Array] -Setting range: 0 ~ 16000
*Note 1
P UINT Setting a proportional constant (0.01 ~ 100.00) for a run loop
[Array] - Setting range: 0~10000
GAF — PIDA *Note 1 - The initialization function block not executed if the proportional constant is set to
*“0”, whether or not the constant is initialized in the function block.
1 1?3:;" | | UINT Setting an integral constant (0.0 ~3000.0 sec) for arun loop
[Array] -Setting range: 0~30000
mese srarp *Note 1 -Integral action not executed if the integral constant is setto “0°”.
D UINT Setting a derivative constant (0.0 ~3000.0 sec) for a run loop
i R [Array] -Setting range: 0~30000
*Note 1 - Derivative action not executed if the derivative constant is setto “0”.
o Looe 0] DONE BOOL Function block finished execution status
-1 is output when the initialization function block is finished with no error and “1”
4 om remains until next execution. If an error occur, “0” is displayed and the operation
entersinto the stop state.
.. STAT USINT Error status indication area
- Used to output the number of an error when it occurs during initialization function
q block execution.
- For description of errors, see GM Section 6.3
b L ACT BOOL Run loop status indication area
[Array] - After the initialization function block is finished with no error, “1”is output if the loop
1i *Notel is in normal state. But “0”” is output for the disabled loops.
1w

*Note 1: The numbers of Array are 32 in G3F-PDA, 8 in G4F-PIDA.
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42.2 Manipulated value(MV) reading (array type) : (G3F-PIDA:PID5ARD, GAF-PIDA:PID3ARD)
The Array type MV Reading function block execute all loops of the PID control module in a batch processing and
can display the MV for run loops wich is output with auto/manual run specification and a PV input.

Function block | 1/0 | Variable Data Type Descriptions
GIF =PDA | REQ BOOL Function block execution request area
- Used to request an execution of the MV reading function block
PLSARD - Manipulated value reading function block executed if “ 1 with connected
e peEr condition to this area as composed during program execution.
el | BASE USINT Base Iocation No. .
- Used to write the base No. where the PID control module is mounted.
Jaor wcr - Setting range: GM1 series (0~31), GM2 series(0~7), GM3/4 series(0-3)
SLOT USINT Slot location No.
LI - Used to write slot No. where the PID control module is mounted.
o - Setting range: 0~7
LOOP BOOL Run loop enable/disable specification
{au [Array] - Used to enable or disable a loop for run.
*Note 1 - Specify *“1”” for enabling, and “0” for disabling
PV INT Inputting a PV of the control object for a run loop
[Array] - Setting range: 0~16000
*Note 1
AM BOOL MV type specification for a run loop
[Array] - Specify *“0” for auto processing (PID processing) MV
*Note 1 - Specify “1” for manual processing (forced processing) MV
O | DONE BOOL Function block finished execution status
- “I” is output when the initialization function block is finished with no
error and “1” remains until next execution. If an error occur, ‘0 is
G4F—FDA displayed and the operation enters into the stop state.
STAT USINT Error status indication area
RO - Used to output the number of an error when it occurs during initialization
B ) function block execution.
i s | - For description of errors, see GM Section 6.3
ACT BOOL Run loop status indication area
 EL [Array] - After the initialization function block is finished with no error, “1”is
*Note 1 output if the loop is in normal state. But “0” is output for the disabled
f b loops.
4 MV INT MV data for the enabled run loops
[Array] - MV output range: 0 ~ 16000
qam *Note 1

*Note 1. The numbers of array are 32 in G3F-PIDA, 8 in G4F-PIDA.
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42.3 Manipulated value(MV) reading (single type) : (G3F-PIDA:PID5RD, G4F-PIDA:PID3RD)
The single type MV Reading function block processes one loop of the PID control module and can display the MV
for run loops which is output with auto/manual run specification and a PV input.

Function block | 1/0 | Variable Data Type Description
GIF—PI0A | REQ BOOL Function block execution request area
- Used to request an execution of the MV reading function block
PUSH - Manipulated value reading function block executed if “1” with connected
e condition to this area as composed during program execution.
BASE USINT Base location No.
| Gkl | - Used to write the base No. where the PID control module is mounted.
e - Setting range: GM1 series(0~31), GM2 series(0~7), GM3/4 series(0-3)
SLOT USINT Slot location No.
1o - Used to write the slot No. where the PID control module is mounted.
- Setting range: 0~7
gis LOOP USINT Specifying the loop that will read MV
- Setting range : G3F -PIDA: 0 to 31, GAF-PIDA: 0 to 7
e PV INT Inputing a PV of the control object for & run loop
- Setting range: 0~16000
AM BOOL MV type specification for a run loop

- Specify “0” for auto processing (PID processing) MV

- Specify *“1” for manual processing (forced processing) MV

e O | DONE BOOL Function block finished execution status

-“I”is output when the initialization function block is finished with no error
and ““I” remains until next execution. If an error occur, “0” is displayed
and the operation enters into the stop state.

esse s STAT USINT Error status indication area

- Used to output the number of an error when it occurs during initialization

Lo
JFEQ DOHE

7wt function block execution.

4 1ooe - For description of errors, see GM Section 6.3
MV INT MV data for the enabled run loops

y - MV output range: 0 ~ 16000
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4.3 Function block used in PID control module V3.0 or later

4.3.1 Manual manipulated value output (array type) ( G3F-PIDA : PIDSAMAN, G4~PIDA : PID3AMAN )
Manual manipulated value output function block processes whole PID roofs of PID control module totally and the manual

manipulated value as Set is output as manipulated value.

Function block 10} Varible | Datatype Description
Request area of function block execution
G3F-PIDA REQ BOOL -.Irfllis an execution request area of manual manipulated valqe‘ou't,put function block.
~ PIDSAVAN ] - Manual manipulated value output function block executed if “1* with connected
condition to this area as composed during program execution.
RO DONET Base location No.
.- art BASE USINT - Used to write the base No. where the PID control module is mounted.
- Setting range : GM1 series(0  31), GM2 series(0  7), GM3/4 series(0  3)
qeor ACTY | Slot loc ation No.
e MVt a7 USINT - Used to write the slot No. where the PID control module is mounted.
- Setting range : 0 7
MW ] Run loop enabled/disabled specification
loey [ARRAYE - Setting area of the loop to operate.
- Set the loop to operate to “1”, the loop not to operate to ““0”.
GAF-PIDA i INT Manual manipulated value for the loop to operate.
[~PID3AMAN - [ARRAYTE - Setting range : 0 16000
de0  ooet State displaying area of function block execution complete
DO BOOL - If manual manipulated value output function block execution complete without error,““1”
e STt is output as kept until the next execution starts. If error occurs, *“0” is output.
deaa  actl Error No. displaying area if occurred during manual manipulated value output function
STAT USINT block execution
e Myt 0 - Refer to 4.4 for aror description.
duw 0. Displaying area of loop operation
ACT T If the assigned loop normal after manual manipulated value output function block is
executed without error, ““1”is output. for the loop not set to operate, “0” is output.
W INT Manipulated value data of the loop presently executed
[ARRAYL - Qutput range : 0 16000

4.3.2 Manual manipulated value output (single type) ( G3FPIDA : PIDSMAN, G4F-PIDA : PID3MAN )

Manual manipulated value output(single type) function block processes one loop of PID control module and
the manual manipulated value as set is output.

Function block 0} Varible  Datatype Description
G3F-PIDA Request area of function block execution
[~ PIDSMAN ] R BOOL -Itis an execution request area of manual manipulted value output function block.
- Manual manipulated ouput function block executed if “1” with connected condition to this area as
R0 Do composed during program execution.
1 g SATT Base location No.
i BAE USINT | - Used to write the base No. where the PID control module is mounted.
Jeor M - Setting range : GM1 series(0  31), GM2 series(0  7), GM3/4 series(0 _ 3)
A Loop Slot location No.
ST USINT | - Used to write the slot No. where the PID control module is mounted.
W -Setingrange:0 7
L00P USINT Specifying the loop that will read MV
G4F-PIDA - Setting range : G3F -PIDA: 0 to 31, G4F-PIDA: 0 to 7
[~ PID3VAN 7] MW INT Manual manipulated value for the loop to operate.
- -Seftingrange: 0 16000
RO DONET State displaying area of function block execution complete
dme vt DONE BOOL - If manual manipulated value output function block execution complete without error, “1”is output
| as keptif input is “1”. If error occurs, ““0” is output.
R MY Error No. displaying area if occurred during manual manipulated value outputiunction block
. 0] STAT USINT execution
- Refer to 4.4 for error description.
™ Manipulated value data of the loop presently executed
MV INT - Output range : 0 16000
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433 A tLning nializing (aray type) ( G3RPDA: PDBAAT, GA<PDA: PDBAATI)

Auto Tuning initializing (array type) function block sets hase location of PID control module, slot location for installation, loop to
operate, Auto Tuning start/stap for the loap, forwardireverse operation and other setting valies in order to use in the program.

Function block | 1/0 | Variable Data type Description
G3F-PDA Request area of function block execution
— PIDSAATI ) REQ B -ltisan exepunon r‘e.qu‘efst area of _Auto Tuning initializing funct|on block B .
- Auto Tuning initializing function block executed if “0— I*( rising edge) with
40 oot connected condition to this area as composed during program execufion
Base location No.
NEss T BASE USINT - Used to write the base No. where the PID control module is mounted.
i ot - Setting range : GM1 series(0  31), GM2 series(0  7), GV3/4 series(0  3)
Slot location No.
e 07 USINT - Used to write the slot No. where the PID control module is mounted.
A0 - Setting range : 0 7
17 (P BOOL Run loop enabled/disabled specification
DR [ARRAY]L -Set the loop to operate to “1” the loop not to operate to “0™.
o A0 B0l Autg 'I:yning starr/stop'setting for the loop to operate
RS ARRAY - If “0”, set Auto Tun!ng to stop
- - If “1, set Auto Tuning to start
GAF-PIDA - Forward/reverse operation setting for the loop to operate
[~ PIDSAATI 7 DR [ARRAV]: - If ““0, forward
- If “1”, reverse
TR0 DONET & INT Set value input for the loop to operate
- e art [ARRAYL - Setting value range : 0 ~ 16000
| State displaying area of function block execution complete
7o A DOE BOOL -1f Auto Tuning initializing function block execution complete without error, “1”is output as kept until the next
- Lop execution starts. If eror occurs, 0" is output.
| Ao Emor state displaying area
RS 0 STAT USNT - Ertor No. displaying area if occurred during Auto Tuning infilizing funcion blockexecuton.
- DR -Refer to 44 for eror description.
| B0 Displaying area of the loop to operate
e ACT ARRAY] - If setting loop is normal after Auto Tuning initializing function block is executed without error,
“1"is output. For the roof not st to operate,” 0" isoutput.

*Note 1: The numbers of array are 32 in G3F-PIDA, 8 in G4F-PIDA.
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434 Autotuningreed (array type) (G3~PIDA : ADRAATR, GA-HDA : HD3AATR)
Auto tuning read (array type) function block processes whole loops of PID control module totally, inputs present value and
outputs manipulated value for auto tuning of PID control module.
If auto tuning is complete, P,I,D constant of the control object is displayed on the output variable.

Function block | 1/0 | Variable Data type Description
Request area of function block execution
REQ B0 - Itis an execution request area of Auto Tuning read function block N A
G3F-PIDA - Auto Tuning read function block executed if ““1”” with connected condition to this area as
[~ PIDSAATR composed during program execution
Base location No.
RQ DT BASE USINT - Used to write the base No. where the PID control module is mounted.
Hme gt - Setting range : GM1 series(0  31), GM2 series(0  7), GM3/4 series(0  3)
Slot location No.
qaor AT o USINT - Used to write the slot No. where the PID control module is mounted.
Hp ENDT - Setting range : 0 7
. Y P BOOL Run loop enabled/disabled specification
[ARRAY]1 -Set the loop to operate to “1” the loop not to operate to “0™.
FT o NI Present value input of control object for the loop to operate
' [ARRAY]! - Present value input range : 0 ~ 16000
State displaying area of function blcck exectiion complete
o DONE BOOL -If Auto Tuning read function block execution complete without error, “1” is output as kept until the next
execution starts. If eror occurs, 0™ is output.
G4E-PIDA Enor state displaying area
_ PIDSAATR — STAT USINT - Enor No. displaying area f occumed during Auto Tuning read funcion block execution.
-Refer to 44 for error description.
- R0 ot ROOL Displaying area of the loop to operate
ACT ARRAY]! - If setting loop is normal after Auto Tuning read function block is executed without error, “1"is
T BE SATT output. For the roof not set to operate,“ 0” isoutput.
e At 0 B0l Auto“T,l,ming operation complete state displaying
END ARRATT: -If 0", Auto Tuning is incomplete
o END [ -1t “1”, Auto Tuning is complete
e MV W NT Manipulated value data where present Auto Tuning is executed.
ok [ARRAY]E - Output value : 0 or 16000
p UNT Proportional constant of the loap by Auto Tuning
It [ARRAY] -Data range : 1 ~ 10000( proportional constant value : 0.01 ~ 100.00)
I | UNT Integral constant of the loop by Auto Tuning
D [ARRAY] -Data range : 0 ~ 30000(integral constant value : 0.0 ~ 3000.0 sec.)
b UNT Differential constant of the roof by Auto Tuning
[ARRAV]! -Data range : 0 ~ 30000(differential constant value : 0.0 ~ 3000.0 sec.)

*Note 1: The numbers of array are 32 in G3FPIDA, 8 in G4F-PIDA
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435 Autotuning read (Sngetype)( G3~RIDA : AIDRATR, G4-ADA : ADAATR)
Autotuning read (single type) function block processes one loop of PID control module, inputs present  vaue and
oupusmenipuaad vauefar auiotuning of AID aortrd modle
If autotuningiscomplete, dotained P,D condant isoutput.

Function block
G3F-PIDA
__ PID5ATR _
T REO DONE [*
= RAF QAT T
qsor  ENDF
T MVF
1o ek
'k
ok
G4F-PIDA
— PID3ATR —
N
T BRE SATT
qaor  ENDT
Hp MV
do r
s
ot

I/O | Variable Data type Description
Request area of function block execution
REQ B0 -Itisan ex_ecution request area of Auto Tuning read fgnction block N _
- Auto Tuning read function block executed if “1” with connected condition to this area as
composed during program execution
Base location No.
BASE USINT - Used to write the base No. where the PID control module is mounted.
- Setting range : GM1 series(0  31), GM2 series(0  7), GM3/4 series(0  3)
Slot location No.
o7 USINT - Used to write the slot No. where the PID control madule is mounted.
- Setting range : 0 7
0P USNT Specifying the loop that will read MV
- Setting range : G3F-PIDA: 0 to 31, G4F-PIDA: 0 to 7
PV NT Present value input of control object for the loop to operate
- Present value input range : 0 ~ 16000
State displaying area of function block execution complete
DONE BOOL - If Auto Tuning read function block execution complete without error, “1’ is output as
kept until the next execution starts. If error occurs, “0” is output.
Error state displaying area
STAT USINT - Error No. displaying area if occurred during Auto Tuning read function block
execution.
- Refer to 4.4 for error description.
Auto Tuning operation complete state displaying
END BoOL - If “0”, Auto Tuning is incomplete
0 - If “1”, Auto Tuning is complete
W T Manipulated value data where present Auto Tuning is executed.
- Output value : 0 or 16000
p T Proportional constant of the loop by Auto Tuning
- Data range : 1 ~ 10000( proportional constant value : 0.01 ~ 100.00)
| T Integral constant of the loop by Auto Tuning
Data range : 0 ~ 30000(integral constant value : 0.0 ~ 3000.0 sec.)
D T Differential constant of the roof by Auto Tuning

- Data range : 0 ~ 30000(differential constant vaue : 0.0 ~ 3000.0 sec.)
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436  Setvalueinput and initializing (array type)( G3-PIDA : PIDSASET, G4~PIDA : PID3ASET )

Set value input and initidizing(array type) function block sets base location of PID control module, dot  location
for ingtall ation, loop to operate, forward/reverse for the loop operation, setting value, rising timeffdlingtimeand P | D
odattoprevat thesdtingvduefromdengng addenly inarder touseintheprogram

Function block | 1/0 | Variable | Data type Description
Request area of function block execuion
G3F-PIDA - Itis an execution request area of set value and initializing function block
r PIDSASET REQ B0 | et value input and initializing function block executed if “0-17(  rising edge) with
Hr0  oovet connected condition to this area as composed during program executiy
i I Base location No.
BE S BASE USINT - Used to write the base No. where the PID control module is mounted.
A sor Al - Setting range : GM1 series(0  31), GM2 series(0  7), GM3/4 series(0  3)
4w Slot location No. .
aar USINT - Used to write the slot No. where the PID control module is mounted.
4 DR - Setting range : 0 7
ds P BoOL Run loop enabled/disabled specification
[ARRAYE | - Setthe loop to operate to “L”, the loop not to operate to “0”.
- sv_up B0 Forward/ reverse operation setting for the loop to operate
4 sv.on DR wRaE | If*0”, forward
- If““1”, reverse
1P v INT Set value input for the loop to operate
1 [ARRAYL - Setting range : 0 ~ 16000
Hp SV P UNT Time to reach the set value if the control set value is rising for the operation loop.
T - [ARRAYJ! -. Setting range : 0 65535sec
' SV ON UNT Time to reach the set value if the control set value is falling for the operation loop.
- [ARRAY]L - Setting range : 0 65535 sec
GAF-PIDA UNT Proportional constant of the roof by Auto Tuning
[ PIDSASET ) P [ARRAY]: - Data range : 1 ~ 10000( proportional constant value : 0.01 ~ 100.00)
B | UNT Integral constant of the roof by Auto Tuning
[ARRAYLL - Data range : 0 ~ 30000(integral constant value : 0.0 ~ 3000.0 sec.)
€ SATT D UNT Differential constant of the roof by Auto Tuning
g0 st [ARRAYL | - Data range : 0 ~ 30000(differential constant value : 0.0 ~ 3000.0 sec.)
INT PV INT Present value inpyt during the initial 1 scan for the operation loop
T rore - [ARRAYL - Present value input range : 0 ~ 16000
. State displaying area of function block execution complete
€ . - If Auto Tuning initializing function block execution complete without error, “2’ is output
1 as kept until the next execution starts. If error occurs, “0” is output.
4 sv_upP
Error state displaying area
7 SV-DN - Error No. displaying area if occurred during Auto Tuning initializing function block
dp 0 STAT USINT execution.
- Refer to 4.4 for error description.
1
4o Displaying area of the loop to operate
Jinit AT BoOL -If settinglloop is normal after Auto Tuning initializing function block is executed without
=Y [ARRAYLL | error, *“1”is output. For the roof not set to operate, “0” is output.

| *Note 1: The numbers of array are 32 in G3FPIDA, 8 in G4F-PIDA.
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4,37 Control calculation value read (aray type) G3RPDA: PDBACAL, GARPDA: PDBACAL)

Control cdculation (array type)function block processes whole loops of PID control module totally, inputs present
vadueand aupusitscorespondat-meanipuaad value(RID cdadaionvaue) withtheset vauebang drengeed

Function block | 1/0 | Variable | Data type Description
Request area of function block execution
G3F-PIDA - Itis an execution request area of control calculation function block.
rPIDSACAL — REQ B0 . control calculation function block executed if “T” with connected condition to this area
as composed during program execution
RO DT Base location No.
- BAE SATT BASE USINT - Used to write the base No. where the PID control module is mounted.
| | - Setting range : GM1 series(0  31), GM2 series(0  7), GM3/4 series(0  3)
s ACT Slot location No.
Hlp MV a1 USINT - Used to write the slot No. where the PID control module is mounted.
1o svral - Setting range : 0 7
MP) P BoOL Run loop enabled/disabled specification
[ARRAYE | - Setthe loop to operate to “L”, the loop not to operate to “0”.
Py INT Present value input of control abject for the loop to operate
GAF-PDA [ARRAYL | - Presen( valug mput range: 0~ 16009 .
PDSACAL - State displaying area of function block execution complete
DONE BoOL - If Control calculation function block execution complete without error,*“1”is output as kept
w0 oot until the next execution starts. If error occurs, *“0” is output.
Error state displaying area
e SarT STAT USINT - Error No. displaying area if occurred during Control calculation function block execution.
deor  AcTh - Refer to 4.4 for error description.
) I 0 B0 Displaying area of the loop to operate
e Mv ACT ARRAY]: -If setting loop is normal after Control calculation function block is executed without error,
Hpy SvRAl “1"is output. For the loop not set to operate, “0” is output.
MP W INT Manipulated value of the loop set to operate
[ARRAY} | - manipulated value output range : 0 ~ 16000
T Value changed when set vallqg ,i$ input and RAMP functio n is executed according to input variable
SV_RAMP [ARRAY] SV_UPand SV_DN setting of the initializing (array type) function block
- Qutput range : 0 ~ 16000
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4.3.8 Control calcuiation value reed singietype) ( G3F-PIDA : PIDSCAL, G4F-PIDA : PID3CAL )

Control calcul ation (single type)function block processes one loop of PID control module , input present value and
autput itsaomespondat manipulated value(AID cdadaionvaue) withtheset vauebaing dnenged.

Function block | 1/0 | Variable | Data type Description
Request area of function block execution
G3F-PIDA . . . .
~ PIDSCAL —] REQ 00 - It is an execution request area of control calculatlpn‘ ‘flinctpn block. N .
- control calculation function block executed if “I” with connected condition to this area
. as composed during program execution
Base location No.
e S BASE USINT - Used to write the base No. where the PID control module is mounted.
H a0 MV - Setting range : GM1 series(0  31), GM2 series(0  7), GM3/4 series(0  3)
i o RaL Slot location No.
L MR aar USINT - Used to write the slot No. where the PID control module is mounted.
e - Setting range : 0 7
P VST Specifying the loop that will read MV
- Setting range : G3F -PIDA: 0 to 31, G4F-PIDA: 0to 7
%TE;EC'ELA_ Py T Present value input of gontrol abject for the loop to operate
Present value input range : 0 ~ 16000
i | State displaying area of function block execution complete
REO DOV DOE BOL | - If Control calculation function block execution complete without error, “1”is output as kept
dms gt until the next execution starts. If error occurs, *“0” is output.
Error state displaying area
18 W STAT USINT - Error No. displaying area if occurred during Contral calculation function block execution.
e VR 0 Refer to 4.4 for error description.
Hpy W T Manipulated! value of the loop set to operate
- manipulated value output range : 0 ~ 16000
Value changed when set value is input and RAMP function is executed accord ing to input variable
SV_RAMP INT SV_UPand SV_DN setting of the iniializing (single type) function block
- Qutput range : 0 ~ 16000
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4.4 Errors on function block

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

Function
STAT . Block . .
No. [tem Descriptions TGS Reading Corrective Action
tion Array  Single
0 Local Normal Run status (@) (0] 0] Ya
1 Base  location  No. o o o Adjust it within the setting
outside the setting range range (See Section 4.2 4.3)
The oorresponding base . )
2 module hardware defect (@] (0] (0] Contact a service station
. . Specify correctly the slot No.
3 ;ftsé;ﬁatg glo. outside (0] (0] (0] where the PID control
g rang module is mounted .
4 The specified slot has o o o Mount the PID control
no PID control module module on the specified slot.
A module other than thg Mount the PID control
5 PID control module is (0] (0] (0] module on the speciied st
loaded on. he
Loop No. outside the Specify correctly the No. of
6 setting range ¥ ¥ O | hern loop.
PID control
7 Module hardware (0] (0] (0] Contact a service station.
Defect
PID control
8 module shared (0] (0] (0] Contact a service station.
memory defect
The Ln Io;sdwas Specify correctly run loops in
9 not speciied n % o) O | the inifalizaion funcion
the Initialization block
function block. '
One or more of SV, M_MV, P,
10 Inputsoqt5|de the o o o I, D and PV quts@e the
setting range setting range, adjust it/them
within itsftheir setting range.
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Chapter 5 Programming

5.1 A program for controlling an electric furnace (PID module for below V3.0)
(with applying the A/D conversion module, PID control module and D/A conversion module)

1) System configuration
GH3- | gMa- | G3I- | G3l- | GaF— | oar- | G3F- | Gar- | cao-—
PALA CRUA D244 D244 AD4A BIDA Dhdl PALA | RYZA

2)

3)

chamnel 0 | foop 0

channal

BCO digial switch
(%100 0~%I0.0.197

eeaa——

Setting the Proportional Constant{Pl5—" 5
(%I0.1.03

Sefting the Integral Constantll) 575
(%[0.1.1)

Setting the Derivative ConstantiD) 7"
(%10.1.2)

Initializing A/D conversion module, —*—
o o—
Ov#& conversion modubs(%10 .1 3}

Initial settings

(1) PID control modue
A) Used loop : loop 0

L

Specifying forward/reverse action : forward action

B)
C) Setting SV: 12800
D)

Specifying auto/manual processing : auto processing

(2)  AD conversion module
A)  Used channel: channel 0
B)  Specifying output data type: -192 to 16191
C) Setting fiter constant 50

(3)  DIA conversion module
A) Used channel: channel 0
B) Specifying input data type: -192 to 16191

C) The output when no channel is used or the CPU module is in the stop state : The median value of the output will be

output.

Descriptions of the program

rocess Value(P' DC4~20mA)
EE Ty

Sat Value
(10070

|h-1anipulated_'l.-'_&_tluen:M‘." DCA~20mA)

Signal converes
| - Temperature Sensor

Electric .
Fumac&{n 20T )

e, Heater
| I

Power conversion P—

(1) Atemperature 0 to 200°C from the temperature sensor is converted into an analog signal 4 to 20 mA and

then the signal is input to the channel 0 of the A/D conversion module channel and converted into a digital value

9600 to 16000.

(2 Inthe PID control module, 100°C (where the signal converter output is 12 mA and 12800 as a digital value.) is set as
SV. With regards to P.1.D constants, the manipulated value in the BCD digital switch is set to the proportional constant

when %I10.1.0 is on, to the integral constant when %I0.1.1 is on, and to the derivative constant when %l0.1.2 is on.

—_—~
o)

executed.

5-1

MV, the result from PID processing is output at the channel 0 of the D/A conversion module.
If %10.1.3 turns on, initial setting of the A/D conversion module, PID control module and D/A conversion module is



Chapter 5. Programming

1) Modules and their signal processing

Sensor measuring temperature range 0 t0200° C
Signal converter current output range DC4t020mA
AD conversion module input current range : DC 20020 mA
AD conversion module digital output range : 9600 to 16000
PID control module Process Value input range : 9600 to 16000
PID control module processed MV range : 0 to 16000
D/A conversion module digital input range : 0 to 16000
D/A conversion module analog output range :DC4t020 mA
Electric fumace temperature range by heater : 0 to 200°C

5-
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Chapter 5. Programming

5

Program

Lina

Ling

Line:

Line

Ling

Lina

Lire

Lina

Lina

Ling

Line:

Line:

Line

i}

"

12

17

18

149

20

21

F

23

24

BCD T0_ONT DONT_T0)_ BT
EN EM EN END }=
- L wD000dN  OuT kT Ut i ouTh euteut |
Corvart a BLD value of the BCD digital switch indo an LINT value of P 1 D constant
w110 WOVE Speciyng the BCD: digial swiich data as P (Proportionat Constani]
—— P ——n END=
Trigger
i OUTAUT N1 QUTEP_DATALO]
1.1 WMOVE | Specilying the BID digital switch daia a5 | [Integral Constan)
i e = ENOJ
Trigger
B CUTPUTA M1 OUTl|_DaTALG]
%12 MOVE Spacitying the BCD digital swich data as [ [Dervation Corstant)
— P —FN EMOF
Trigges
I CUTPUT={ M1 CUTE 0_DaTALD]
' s ELn
%013 AN
1F REQ  DOME REQ DOMEL
Triggar
AD_STATOD A.D 5'I'AT1
i JHASE AT BAsE  STAT[ of
Spacifying loaded bass ) bl il J{‘,ﬁ_gﬁ'“"’"“' &pem-gélgaﬁgﬂ e e et
Iuanmm o) ; funciion block exacution
B 245007 ACTAD_ACTO N ? 1507 DATA AD_DATA
Spaciying lnaded sk Mo indicating e normal- Spacty n%btmﬁua Indicating AT canversion
operaling charmes ] vk of channed [}
B AD_CHACH o qcH
Eparilying uled chanmes Spedifying ﬂ'ﬂ_\al'ﬁi
I DATATYPE{ DATA
Specfyng comersion TYPE
dala ranga
" ; FILT_EM4 FLT
Epecitying e E
enable | dissbie
i FLT_VALY FuT
Settng fiker constans | VAL
B AVG_EN AVG_
Specfying averaging EN
enable | disabie
% ANG_SEL 4 AVG_
Bpedilying sedected SEL
counl J fime averagirg
3 RUM_TIME 4 HUwY
Seltirg count ) me coratant | TIME
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Ling 25
Line: 26
Line 27
Line: 28.
Line 29,
Line ‘llil
Line 31
L= 325
Lna 33
Line 34
Line 35
Linz 36
Line 37
Lina 38
Line 39
Line 40
Linez 41
Line 42
Line 43
Line 44
Line 45
Line 4
Ling 47

Line 48

module ks in stop stats
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L .
Inisalize ®e PID corirod module
al every lime when Fiager and
[ PO constants change — T PO_RD) = |
%13 i P05 FIDSAD
1 FEQ  DONE REQ  DOME T
W10 PID_STATY
—P— | g {ease star[PIO-STATO 0BASE  STAT [~ Indicatiogthe emor
Wou1 | Sehogiones Ty T i
5 n mn o
= P’ ] . 3 4507 ACT| PID_ACTD " 39507 w-hmﬁ b
5%I0 1.2 Sped 3"93,'3,3,5‘? 'mﬁﬁﬁm WEC'&WJ&&E nHis;l}EM'.n’.me_r:w-
—P— PO LOOR {LOCP funcitn block execution 0o Looe i 1
e Spaciying un loap Speciying run %_ﬂl:' raesduks Fipul data
3 o R q0A e mAﬁE_MTA- (34 -
pr = W3 m
Specitying fanwarsed | revers: action the A/D corversion Mol a5 BV
- oy SV e EN .
Seiting Set Vaue Specifying 2ula cpartion
B B MM Il
Seffing Manualy Manipulated Valua
i P_OATA 4
Proportional Conssan
i A U 1
Inlegral Corstae
i 0_0aTA 40 ]
Dearivative Canslank
i — DA — — DA_WR— i
50,13 T DA4WR
—T|_ ———REG  DOME FEQ  DONEL .
e DA_STATO
- = BASE STATE Inckcating e amar siaie 4 E,&sE ST'_.\T — M_ST.I\T 1 —
Spacifying kaded ounng INMEER0n —  Spgciting aced indicaing B eror
base Ma. furction bicck processing base Hoo 5iBhS during wiitng
- o bad.;;smi MI_DH#ETG oech mﬁ:ﬂ-&_m Turetion bicck .
Spadfying ' e ocessi
it Ml indicatng the run charnal | Sal b i
+ D_CH A CH Ej‘“ H*'llibi:gﬁ:n ! aHcH -
_ ar U FROGESEND Specifyin
Spedfying used channet| mmﬂq
r DATATYPE 4 DATA OA_DATA 4 DATA <
Specitying inpud dala range | TYPE Liing the MY of PID proceasing as
the DU canvarsian module input data
- SELECT 4 5FL .
Speciting e DA
COMVErSon maduie lIl.I1.|]IJ|Z
I stakus whin e CPU 1
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6) /O variables used in the program

Data _Type

| (&7 Address)

 (lnitial Value) |

[Variable Name] [ Var Kind | |

» VAR
. VAR
. VAR
I VAR
L VAR
. VAR
. VAR
: VAR
: VAR
- VAR

AD_ACTO
AD_CH
AD_DATA
AD_INI
AD_RD
AD_STATO
AD_STATL
AVG_EN
AVG_SEL
D_DATA

DR
DA_ACTO
DA_CH
Da_DATA
DA_INI
DA_STATO
DA_STATL
Da_WR
DATATYPE
FILT ENM
FILT VAL
T_DATA

INFUT
M_Mv

NUK_TIME
QUTPUT
P_DATA

PID_ACTO
PID_INI

PID_LOOP

PID_RD
PID_STATO
PID_STAT1
SELECT

sV

. VAR

: VAR
: VAR
* VAR
© VAR
. VAR
. VAR
VAR
VAR
VAR
. VAR
. VAR

. VAR
. VAR

VAR
. VAR
¢ VAR

- VAR
- VAR
. VAR

T VAR
. VAR
| VAR
. VAR
: VAR

: ARRAY [0,

: ARRAY [0
T ARRAY [0
D INT

! FB Instance

: USINT

: USINT

. FB Instance

T ARRAY [0..15] OF BOOL
: ARRAY [0..3] OF BOOL
© ARRAY [0
. ARRAY [0

: ARRAY [0
. UINT
: ARRAY [0..31] OF UINT

: ARRAY [0..15] OF BOOL
: ARRAY (0. .15] OF BOOL
: INT

. FB Instance

! FB Instance

P USINT

: USINT

: ARRAY [0
: ARRAY [0
: ARRAY [0..31] OF UINT

.3] OF BOOL
.3] OF BOOL
.81] OF BOOL

_15] OF BOOL
.15] OF BOCL

.3] OF USINT
31] OF UINT

» DINT
. aRRAY (0.

317 CF INT

.3] OF UINT

© ARRAY [0 .31] OF BOOL
! FE Instance
: ARRAY [0..31] OF BOOL

: FB Instance

1 USINT

! USINT

: ARRAY [0..15] OF USINT
. ARRAY [0..31] OF INT

5-
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$1.0.0.0.0.0000.0000000)

[ 0.0.0.0}

[ 0.0.0.0}
[0.0,00.00.000.0000000
0.0.0.0.0.0.0,0.0.00.0.0000!
[0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0
0.0.0.000.00000000001

:=11.0.0.0.0.0.0.0,00.00.000.0)

[0.0.0.0.0.0.0.0.0.0.0.0,0.0.0.0}

[1.0.0.0)}

{50,000}

{0.0.0.0.0.0.00.0.0.0.0.0.0.0.0
0.0.0.0,0,0.0.0.00.0.0.0.0.0.0]

{0.00.00.0.0000000000
0.0.0.0.0.0.0.0.0.00.00.00.0]

r=1{0.0.0.0}

(1.00.0.0.0.00.0.0.0.0.0.0.0.0
0.0.0.0.0.0.0.0.0,0.0.00.0.0.0|

[1.0.0,0.0.0.0.0.0.0.0.0.0.0.0.0
0.0.0,0.0.0.0.0.0.0.0.0.0.0.0.0]

:=1{0,0.00.0.0.0000.000000]
:=1{12800.0.0.0.0.0.0.0.0.

0.0.0.0.0.0.0.0.0.0.
0.0.0.0.0.0.0.0.0.0.
000}
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5.2 A program for control using a RTD(PID module V3.0 or later)

1) System mnfiguration

GM3- | GM3- | G3I- G3l- G3~ | G3F- | G3F- | G3F | G3Q-
PA1A | CPUA | D24A | D22A | RD3A | PIDA | DA4V | PA1A | RY4A
| Channel0  Loop0  Channel0 [
L Mt :
RC.D dinital switch [ 1~5v

(910.0.0~%10.0.19)
E==sE—

| Power conversion device |

Setting the proportioal & g
constant(P) %I0.1.0
. . —_—
Setting the integral B o——
constant(P) %I0.1.1
Setting the derivative o o— ; TN
constant(P) %I0.1.2 SV |_"‘_—f;“3-U_
Q0 ) RTD sensor
Heater
Electric furnace

2) Initial setting
(1) PID control module
A) Specifying used loop : loop 0
B) Specifying forward/reverse action : forward action
C) Specifying set value : 8000
D) Initial P,I.D constant P=200,1=200,D=519
E) Specifying auto/manual processing : auto processing — RTD input module is normal operation
Specifying auto/manual processing : manual processing -— RTD input module is abnormal operation
() RTD input module
A) Specifing used channel : channel 0
B) Specifying RTD sensor type : Pt100
C) Temperature input range : - 200~600  (SCAL:0~16000)
(3) D/A conversion module
A) Setting the voltage output range -5 to 5VDC (offset : DC 1V, gain : DC 3V)
B)) Specifying used channel : channel 0
C) Specifying input data type : -192 ~ 16191
D) When Errors occur : minimum value output

3) Description of theprogram
() The channel 0 of the RTD input module detects a temperature of the electric furnace through PT100 and receives it as a

digital value.
() The Set Value of PID control module loop 0 is set to 8000(where the temperature is 200C). With regards to P.1.D

constants, the manipulated value in the BCD digital switch is set to the proportional constant when %I0.1.0 is turned on,
as the integral constant when %I0.1.1 is turned on, and as the derivative constant when %I0.1.2 is turned on.
(3 MV, the resut from PID processing is output at the channel O of the D/A conversion module.
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Programming

3) Program
ETD I FTDE
START BTD2INI | ETD:2ARD |
Fow 0 Il.(' REQ DONE REQ DDFEl_.
Fow 1 o . BASE ST AT TDI._STAT o . EBASE STAT TDE . STAT
Baeo. Erorstaedpiyedin BaeC Erorstaedpiyedin
niaizno funcion block e drcfionblock
Feow £ z _SLOT ACT! EBIDI.ACT z _SLOT ACT. RTDE.&CT
Satho Op demeldylaedn Sete Op demeldiaedn
inialzinn finefinn hinelr rardnniiavion hlnel
Feow 3 FD_CH _CH FD_CH _CH ALM! ETDF.. &LM
Speclng usedchamel et e chme Ermor state displayed of
modde
Fow % ¥  _TYFE ALM_ CODE
CODE
Speciing RTDype Enor data dispeyed of
RTDmodke
Fow § TEMF TEM
Temp.displayed of  RTD
Fow 6 SCAL CaLo
ETDE . DONE [ | Scale value displayed(0~16000)
Fow 7 [ EN  END oRIDmodie
Read function block
comolete contact for Use scale value of RTD
Fow & RTD'r)vae SCaLO[a] _ T Froro]  channel 0 as present value
| dPDoelp0
Row 9
ECD_ToO_DI DINT_TO_1T
HT | INT |
Bow 10 EN  END EN rnol_.
Bow 11 RID0.0.0_ INL nu-rl INPUT INPUT _ IN1 OUT OUTRUT
Bow 12 4[
2I0.1.0 MOVE |
Bow 12 P EN mwl_.
Bow 14 OUTPUT _ IN1 OUT!  Ppoofol
Bow 15 4'7 Convers a BCD value of e BCD swich o an
vake ofP1D consrs
TI0.1.1 MOVE |
Fow 16 1P W mwl_.
EFow 17 OUTPUT _ IN1 oUT Ino[o]
Fow 18 4[
TI0.1.2 MOVE |
Fow 19 Ip ! EN EHDl_.
Fow Z0 OUTPUT IN1 oUT noo[al
Fow Z1 [
SET RTDE. ALM[ CaLn
CALO.DONE BTDE.DONE P ID5ASET | 0] PID5ACAL
If the RTD input module channel 0
' \ \
Row 22 ] |+ REQ DONE |4 ——FREQ DoNE operates nomally then the PID contrl
s10.1.0 mode conos il i pocessng
Fow 23 Ip ! o . EBASE STAT SET_\ST&T o . EBASE STAT _CALOQ.STAT
Base No. Enorsiate dspayedn
iz finein ok
Fow 23 2 - SLOT ACT __ SET.ACT 2 . SLOT ACT CALO_ACT
Sato. Op camedspagdn
- intializion finetion ek
Fow Z5 P LOOF  _LOOF LOOF  _LOOF M0
Specfing ed op Outputtingg ~ the ~auto
manfued vale
Fow 6 DIE  _DFE P P SV_R
[
i
Fow 27 L - 11
Seting Setvale RTOE . ALM[ 0
0] P IDSAMAN If the error occurs at RTD input module
Row 25 W OUP BV i | —_EREQ DONE channel 0, then the PID control module
Setngtesalersiy P r cont i mene sy
e
Fow 239 37 DN _3W_D o _EBASE STAT &W0 . STAT
Setingtesetvalefllny W
me
Fow 20 P00 -F 2 . SLOT ACT BIANO . ACT
Proporiondl orsiant
Fow 21 I0n0 I Loop - Loop i MO 1
Pegelonst Outputtingg the manual
Fow 2 oo I BT o ML_B Tl ele
Deivetie consiant Seting he mana
manpuiaed vale
Fow 33 IN_FV _ INIT
Seting e el pesent —F
whin
Fow 2%
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Row

Row

Row

Row

Row

Row

Row

Row

Row

Row

Row

Row

Row

35

e

a7

a8

28

a0

31

3z

&3

33

35

a5

a7

'

__DAT). ST AT

_ DAW.ACT

C&LO.DOHE HOVE
| ! EN  ENO).
Moa[a] _IN1  OQUT!  Dao[o]
Auto manipulated value moves to DA
ouput i
MANO _DONE HMOVE
I : EW ENO
Mif0L1[0] _IN1 OUT! Da0[0]
Manual manipulated value move to D/A
ouput i
Dar Dam
CALO.DONE DA%INI D AGATE
| — RE(Q DONE EEQ DONE
MANO _DONE
| + o _BASE BT&T! D&I_ETAT a _EBASE ETaT
Baseo. Eorstatedplyedin
nifiabzinn finesinn hinek
aSth _BLOT ACT! DAI.&CT 4 _BLOT ACT
0.
Op drdyedn
ntalzha furcton block
DA CH _CH DA CH _CH
Specyng s cere
) h‘e‘TE _D&T&A Dal  _DATA
Stgteiudale  pypp seigtece
SEL  _BEL
Seting he ouput vale wher
CPU modkde i in e sop s
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5.3 Control program with auto-tuning function(PID module V3.0 or later)
1) System configuration

GM3- GM3- G3lI- G3lI- G3F G3F G3F G3F G3Q
PA1A CPUA D24A D24A AD4B PIDA DAA4I PA1A RY4A

Channelo| Loop O | Channel0

[ ' " -~ =
BCD digital switch I MV (D04~ 20ma)
(%10.0.0~%10.0.19) BV iDC_H-"-'ECImA}
EEEEE
=
Temperature
Setting the proportioal — e Sensor
constant(P) %I0.1.0 Lz
SV | Electric =200
Setting the integral — 00T) [ Soore jHeater
constant(P) %I0.1.1 o o urnace
Setting the derivative o I  E—
constant(P) %I0.1.2 = Power conversion
device
Setting the manual —n
o o—

manipulated value %0.1.3

2) Initial setting details
(1) PID control module
A) Used loop : loop O
B) Operation forward/reverse: Forward
C) Set vaue: 8000
D) Specifying auto/manual processing : auto processing

(2) A/D converson module
A) Used channd : Channd 0
B) Specifying output data type: O ~ 16000
C) Setting Filter constant: 50

(3) D/A converson module
A) Used channd: Channdl O
B) Specifying Input data type: -192 ~ 16191
C) Output state if a channel is not used or CPU module is at stop state : Intermediate value of the output
rangeis output

2) Initial setting details

(1) Temperatureof 0~200  is converted into digital value of 0 ~ 16000 from the temperature sensor
through converson into analog Sgnd of 4 ~ 20 mA and input to A/D converson module channd 0.

(2) PID control module setstemperature of 100 (the Sgnd converter outputs 12 mA thistime and the
digital vaueis8000.) as atarget value and calculates P,1,D congtant value via the Auto-Tuning control
and then perform control with the caculated vaue. If %10.1.0 is On, the adjusted value by BCD digitd
switch is st to proportional constant vaue for the much appropriate control via the change of PI,D
congtant value, if %10.1.1 is On, the vaue is st to integrd constant value, and if %I10.1.2 is On, the value
is set to differential constant value.

(3) Adjusted vaue resulted from PID calculation is output from the channel O of D/A conversion module.
(4) If %10.1.3is On, 5000 of manua output value is output.
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4

o

Program
&0 T 2D
BT 2RT AD4E INI | 2D 4F 2RI |
o Il"l REQ DOWE REQ DDN‘E:l_.
1 o _BASE STATl ADT_STAT o _BASE STAT ADE ST AT
Base e Erorsaedspayedn Bxeho Erorsiedspayedn
niiabzinn finesinn hlnek rearinn finvinhoek
z z _BLOT ACT_ ADI.ACT z _ 3LOT ACT ADE. . ACT
Soihe Op damdldsplayedin Satho. mdmﬂ_mmmn
2 CH _CH iadzn finefonhinck CH _CH TDaTa'! AD DAaTa
‘Speafying used chan Speoing used e AD conversion dta
a INSEL _IN__ rienizned in raadi finsion
Sediigipatp  FE-
Iyt nboro)
5 D_TYPE _DAaTa
Sedjgonesnde  TEFE
o
& F EN _ FILT
Spchigfler £
onshlalricshle
7 F va _ FILT
Setigtefleroonsiy AL
& & EN  _ BVE_
Specig agagn BN
onallalricshln
a & SE _AVE_
gedigsim  S%
! ;
10 HT _ Hny
. T IME
Seting e counttim
11 consal
ADE. _DONE MOWE |
1z I ! ENW ENO
AD_DATALO |—.
1z 1 _IN1 ouUT FPUOLO]
Corverson etz of e AD modkie s el
14 present vale.
15
AT IO ATERO
AT_ON ADE._DONE FPIDSAATI | AT_ON FIDSAATE |
o — I+ REQ DUﬂr| ' REQ num:l_,
v o _BASE STAT o _EBASE STAT _ATERO.STAT
Bl Erosaedpagdn
ifaizig funcion block
1s kS - SLOT &ACT ., _ SLOT A&CT ATEO . ACT
Suto O e e
19 LooF  _LOOF ninéalzing funcion LOOF _LOOF EWD ENDO
Specfjing wsed o bk Autotuning  complet
Z0 AUTER _ AUTTO PO P LLuE) Lt
Sedfigatn RS St pesrtale Meripue e ot
iy
z1 o I;{ LSRR P FO
P constant by autetuning
antinn
zz S0 iy I Io
Setig St veie: [Iaxsmb/ammng
23 o pele)
D constart by autotuning
g
ENDO[0] AT_0W
2 P R
HOUE | HOVE | HOVE | e
- EN  ©Ho EN - Ex w0 Movgs P,I,D constant to mma! value of PIDASET
function block afer autoduning complete and
tumsReafincon block OFF.
Fard Fo[0O] IN1 ouT FOO[0O] Io[o] - IN1 ouT Ioo[o] noral _ IN1 0T Doo[o]
za [ [
ECD_TO_DI I INT_TO_1T,
HT | INT |
Z9 EXW EHQ EW ENO
20 TIDO._0_0_ IN1 DUT| INFUT INFUT - IN1 DIJT|_. OUTPUT
21 4[ Convers a BCD vake of e BCD swich o an
| valie of P D consants.
2I0.1.0 HOUE
2z Ip ! ENW I:HDl_.
232 OUTPUT _ IN1 ouUT FOO[O]
24 4[
2I0.1.1 HOUE |
25 Ip ! ENW I:HDl_.
26 QUTPUT IN1 ouUT Inaraj]
a7 [
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TI0.1.2 HOVE
Row I8 P! EN  EHO
Fow &9 OUTFUT _ IN1 OUT. Doo[o]
Fow 40
SET AL
ENDO[0]  &DR.DONE Pms.a.sr'rl BI0._1.2 Pmsacm_l If the A/D input module channel 0 operates
Rew 41 | |P| | & EEQ DONE 17 rEQ DowE', nomaly then the PID control module
confos i uio rocessig
I10.1.0
Row 42 P! o _EBASE 5TAT o _BASE STAT | CALO.FTAT
Base N
TI0.1.1
Fow 42 P! 2 _BLOT &CT!, 2 _BLOT ACT! CALO._ACT
SotNe
TI0.1.2
Row 44 P! TanT LOOF LOOF  _LOOF MV MU0
Specjing used oop Ouputtng ~ the  auto
mentied vele
Fow 45 DIE /R FY0 PV BV R
Specijng e AME
antinn
Row 46 F0 _5U
: HAND
e Se vl 2I0.1.2 FID 5 AMAR If the error occurs at AID input module
Fow 47 P UP _BU W | TEQ DONE channel 0, then the PID conirol module
. — - r \
sighestlet ¥ contols i mencal processing
fme
Row 45 FV_DN _BU_D o _B&5E STAT | MAND . 5T AT
Setigtesevalefly ¥
fin¢
Fow 49 roo P 1 _BLOT ACT! MANO._ACT
Proporiondl corsiant
Row 50 oo I LOOF  _LOOF MV Mol
ey st Outputting the  manual
marinued vale
Row 51 moo D MMV MY
Dervaie constant Seting e mena
mentuaed vele
Row 52 IN_FY _ INIT
- B
Seting e el present. -
Row 52 vl
ATEO.DONE  AT_OW HOVE ‘ ‘
Bow §% | | | ] ! EN  ENO Moves manipulated value of auto tuning read
Autetuning read function fvin ik DDAt ke
hlevk omnlete vt
Row 55 mia[o] _IN1 0UT D&
Row 56 —[
CaLO-DONE  AT_ON HOTE Moves manipulated value of @lculation value
Row 57 ] © 14! EF  DNO . i MEmD/Aamm
Calculation  value ~read I_.
Low 58 function block complete wUon[0] . IN1  OUT oa
ot 4|’
Row 59
Moves manipulated value of manual manipulated
MANOD _DONE AT_ON MOVE mhia iy neion el n VA vy ki
Fow §0 | & 1! EN  EHO
Manual  manipulated  value
Row 61 ek it MFOLl[0] _ IN1 00T D&
Fow B2 4[
DaIN I ATR
Da3INT | T A4TE |
Row 63 EEQ DOHE EEQ DONE
Fow 64 o _EBASE s-r.arrl o _EBASE STAT | DAWE._ETAT
Row 65 4 _BLOT &CT), %+ _ BLOT
Row 66 Da_CH _CH o _CH
Fow §7 TYF  _DAaTa D&  _DaTa
Sgipdciae  TYPE Specg DA ot
Row 65 SEL  _SEL
Setting the output value when
CPU modkde i in e sop sas
Fow £3
Row 7O
P
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5.4 Control program with thermal conduction module used (PID module V3.0 or later)
1)  System configuration

GM3- GM3 G3I- G3F G3F G3F G3Q- G3Q
PA1A CPUA D22A TC4A PIDA DA3I RY2A RY2A

channel0| loop O | ChannelO

Present value MV(4 ~ 20mA)
(-200~1200 0T

Power conversion device

Sl vy

Thermocouple(K type) Heater
SV(200.0°C)
) Electric furnace

2) Initial setting

(1) Thermocoupleinput module
A) Used channd : Channdl 0
B) Thermocouple type : K type

(2) PID control module
A) Usedloop: loop 0
B) Specifying Forward/reverse action: forward action
C) Specifying auto/manual processing : auto processing Cal culation auto/manual: Auto
D) Setvaue: 200 (digitd vaue of 4571)
E) P,I,D congtant value: P=300,1=100,D=100
F) If error in thermocouple module occurs auto-processing is converted to manual processing (manual -
manipulated vaue:4500)

(3) D/A converson module
A) Used channd: Channel 0
B) ) Specifying Input data type : -48~ 4047

3) Program description

1) Convert the temperature of electric furnace to digital value via the channel 0 of the thermocouple input module
and use the value resulted from converting the temperature value into 0~16000 as present value of PID control
module.

2) PID control module sets temperature of 200 to set value, calculates P,1,D constant value by autotuning
control and executes PID control with the caculated value.

3) A manipulated value resulted from PID calculation is output from the channel 0 of the D/A conversion module.

4) If error occurs by K type thermocouple and compensated conducting wire connected with thermocouple input
module, PID control module is converted from aute processing control to manual processing control.
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4) Program
TCINI TCED
T INFUT TC4INI TC4ARD
Row 0 7! EEQ DONE REQ DONE !, .
TCINI.STA
Reow 1 n _BASESTAT | T i _BA3ZE 5TAT | _TCED.3TAT ;
Enorste dspiyedin Base ¢ Enor ste dspigyed in
iniialzinn finetion hlock readna functonblock
Bow 2 1 _ELOT ACT! TCINI.ACT 1 _ELOT ACT| TCRD.ACT .
Sttt Op eyt St Op el dggetn
it fincsonhlock i bk
Row 2 CH _CH CH  _CH  ALM! . ALMO ;
Spefigused crme Speciing used cham Error mreméiliesp\ayed of
Eow & K _TYFE ALM_|  ALMCOLE .
Sty o EOPE | e adggd
e temompenad
Reow § TEMF!  TEMPO ;
Temp.displayed of
T CED_DONE MOVE Use scale value of thermocouple femooupe modle
Fom § ] EW  EXo!, channel 0 as present value of PID scaL! 3o R
modie oop 0
Read function block Scale value displayed(0~16000)
complete contact for ofbemocoupe mode
Reow 7 temoowemode BCO[01 _INL 0UT! Bu0[0] ;
Fow & -
ATI0 ATED
AT_OW  TCRD.DOKE PIDSAATI AT_ON PIDSAATE
Reow 4 | |t EEQ DONE |t EEQ DOWE!, .
Row 10 0 _BASE 3TAT |_ATIO0.STAT 0 _BASE STAT| ATRO.3TAT ;
Base\C Enorsite dsplayedin
niafzinn finefinn hinek
Beow 11 z _ELOT ACT | ATIO.ACT z _SLOT ACT! ATRO.ACT .
Stke Op demeldiyiaed
nintalzig funcion
Row 12 LOOF  _LOOF block LOOF _LOOF END| . ENDO ;
i tsed Autetuning ~ complete
Specng sed bop s
Beow 13 AUTE _AUTO PO PV Ml .
Spdpganuriy R Spedig st el Marehele o
ninkine
Eow 14 DIR IR Ll Po ;
Specijng onverdfererse P consirt by auiouring
acor
Eomw 15 T 1. I .
ety el | corstrt by autoning
Eow 16 ol Do ;
D oonstart by auuning
Bow 17 -
ENDOL0] AT_OW
Row 15 P R:
HLOVE HLOVE HLOVE Moves P,,D constant to initial value of PIDASET
Row 13 LN EWO LN EWO EN  EF0 . functon block after auto-tuning complete and -
|_. ums Read funcon Hock OFF.
Bow 20 PO[O] _INL O0UT! POO[0] (0] _IN1 oUT! I00[0] Doral  _INL  0uT! Doo[o)] .
Row 21 ;
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CaLo

ALMO[0] FPIDSACAL |
'

i REQ DONE

If the thermocouple input module channel
0 operates normally then the PID control

SET
ENDO[D] TCRD _DOME PIDSASET I
Row ZZ I I : FEQ DONE
Roma Z32 n _EAZE BTAT SET.STAT
B [
Row Zd z . SLOT &ACT_ _ SET.ACT
Bow 25 _Loop
Bow Z6 I/ R
Bow 27 3
Fow 25 sV_T
F
Fow 23 _BvV_D
Setghesetvdefaing
fime
Row 30 FoO _F
Proporiondl ontzr
Row 31 Thn oI
iege ansrt
Faota ZZ noo T
Dervalhe consart
Faota I3 IN_FPuU - INIT
s P
Setigtentelpesent  —
Fom 24 vae
ATRO _DONE AT_ON DIv | MOVE |
Rowa 25 I ! EN END EN ENOD |_.
Rom 26 HO[0] | IN1 ouoT |_ ouoT ouoT _ IN1 ooT
Rowa 27 E3 - INz
Bow 35
C&LO .DONE AT_ O DIV | HOVE |
Bow 39 I ! I‘.’ ! ENW ENO EW ENO r
Bow 30 ENFOO[O] | IN1 T |_ 0UT1 oUrT1l _ IN1 ouT
Bow 31 k3 _ INz 4[
Row 32 [EE——
MA&HO0 . DONE AT_ O DIV | HOVE |
Bow 332 I ! I‘.’ ! ENW ENO EW ENO r
Bow 33 ENFOL[O] | IN1 T |_ ouUTE orTE _ IN1 ouT
Row 45 k] _ INz 4[
Row 25
RO
CaLd D&% ATE |
Row 47 I REQ DONE
ATRO |—.
Faota 45 I o _EBASE STAT _ WRO_STAT
MLAWO
Faota 49 I 2 _ 3LOT
Faota 50 Dao _DAaTA
Speofjing DA e
Faoma 51
Roma 52
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o _BASE STAT | _CALO.STAT

= _BLOT &ACT| CALO.ACT

LOOP 1 Ll T

Ouiputting ~ the ~auto
mannuaed e

PO _PY  BU_R.

_LOop

HAND If the error occurs at thermocouple input
x-.ulm [.0 ! ;:;5 ‘;’;‘;’; | module channel 0, then the PID control
mockie orfcswih menu &l prcessing
o _BASE STAT|_HAHD_5TAT
z _ BLOT ACT MANO . ACT
LOOF _LOOF 3o ETVOL
Outputting the  manual
vy e mented vale

Moves manipulated value of auto tuning read
furcion ok o DA ot vle.

Dao[0]

Moves manipulated value of calculation value
read fncton bk o DA ot vle.

Daa[o]

Moves manipulated value of manual manipulated
vale ouputfrcion bock o DA ot vale.

Daa[o]




Chapter 6. BUFFER MEMORY CONFIGURATION AND FUNCTIONS

Chapter 6.

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

BUFFER MEMORY CONFIGURATION AND FUNCTIONS

| 6.1 Buffer memory configuration

The followings describe buffer memory configuration.(PID control module V3.0 @ later)

6.1.1  G3F-PIDA buffer memory(Address 8,9 are unused region)
Address . - Default Read/
(Decimal) Function Descriptions Setting Write
Loop enable/disable
0 Specification area
(loop 0 to 15) Bit On(1): Enabled )
Loop enable/disable Bit Off(0): Disabled Disabled | R
1 Specification area
(loop 16 to 31)
Auto/Manual operation
2 Specification area
(loop 0 to 15) Bit On(1): Auto
Auto/Manual operation Bit Off(0): Manual Auto RW
3 Specification area
(loop 16 to 31))
Forward/Reverse action
4 Specifcation area
(loop 0 to 15) Bit On(1): Reverse
Forward/Reverse action Bit Off(0): Forward Forvard RW
5 Specification area
(loop 16 to 31)
Auto tuning enable/disable
6 Specification area
(loop (0 to 15) Bit On(1): Auto tuning start So RIW
Auto  tuning _ enable/disable | Bit Off(0): Auto tuning stop P
7 Specification area
(loop 16 to 31)
Set data enable/disable Bit On(1) : Set each content of address
10 Specification area 0, 1, 4, 5,6,7,16 t0110, and 143
(loop 0 to 15) to 270 to a new setting. No Setting RIW
Set data enable/disable Bit Off(0) : The previous values of 0, Values
u Specification area 1, 4, 5,6,7,16 t0110, and 143 to
(loop 16 to 31) 270 to remains without change.
12 Loop run information
(loop 0 to 15) Bit On(1) : Run ¥, Read
13 Loop run information Bit Off(0) : Stop N Only
(loop 16 to 31)
1 Auto tuning end flag . .
(loop 0 to 15) Bit On(1) : Auto tuning end v, "
15 Auto tuning end flag Bit Off(0) : Auto tuning processing 4
(loop 16 to 31)
16 to 47 SV of each loop Setting range 0 to 16000 “0” RW
481079 SV-ramp of each Ioop(nsyng)*l Setting range 10 to 65535 sec 0 «
80to 111 SV-ramp of each loop(falling)*2
11210 143 PV of each loop Input range 0 to 16000 “0” RW
144 t0 175 M-MV of each loop Setting range 0 to 16000 “0” R/W
176 to 207 P of each loop Setting range 0 to 10000 500 RW
208 to 239 | of each loop Setting range 0 to 30000 “1000” RIW
240 t0 271 D of each loop Setting range 0 to 30000 “0” RW
272 to 303 MV of each loop Output range 0 to 16000 A Read
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304~335 SV-ramp of each loop*3 Output range:0~16000 Yy %ﬁ;
Bit 0 On(1) : out-ofrange SV
Bit 1 On(1) : out-oftange PV
) ) Bit 2 On(1) : out-of+ange M_MV Read
336 to 367 Error information of each loop Bit 3 On(1) : out-ofrange P EZ only
Bit 4 On(1) : out-of+ange |
Bit 5 On(1) : out-oftange D
6.1.2  GAF-PIDA buffer memory(Address 4 is unused region)
Address : o Default Read/
; Function Descriptions . .
(Decimal) P Setting Write
Loop enable/disable Bit On(1): Enabled ’
0 Specification area Bit Off(0): Disabled Disabled RW
Auto/Manual operation Bit On(1): Auto
! Specification area Bit Off(0): Manual Auto RW
Forward/Reverse action Bit On(1): Reverse
2 Specification area Bit Off(0): Forward Forward RIW
Auto tuning enable/disable | Bit On(1): Auto tuning start
3 Specification area Bit Off(0): Auto tuning stop Stop RW
Bit On(1) : Set each content of address
Set data enable/disable Oto38to3land40to71toa _
5 Specification area Mew Setting. No Seting RW
peciiicat Bit Off(0) : The previous values of 0 Values
to 38 to 31 and 40 to 71 to
remains without change.
6 Loop run information Bit On(1) : Run 3, Read
(loop 0to 7) Bit Off(0) : Stop N Only
7 Auto tuning end flag Bit On(1) : Auto tuning end ¥, «
(loop 0 to 15) Bit Off(0) : Auto tuning processing 4
8 015 SV of each loop Setting range 0 to 16000 “0” RIW
1610 23 SV-ramp of each Ioop(r|5|.ng)*1 Setting range :0 to 65535 sec 0 «
241031 SV-ramp of each loop(falling)*2
R0 39 PV of each loop Input range 0 to 16000 “0” RIW
40 to 47 M-MV of each loop Setting range 0 to 16000 “0” RIW
481055 P of each loop Setting range 0 to 10000 “500” RW
56 to 63 | of each loop Setting range 0 to 30000 **1000” RIW
641071 D of each loop Setting range 0 to 30000 “0” RW
721079 MV of each loop Output range 0 to 16000 Y, Read
80~87 SV-ramp of each loop*3 Output range:0~16000 Y, F;;T;
Bit 0 On(1) : out-ofrange SV
Bit 1 On(1) : out-oftange PV
. ) Bit 2 On(1) : out-of+ange M_MV Read
881095 Error information of each loop Bit 3 On(L) : out-ofange P Ya only
Bit 4 On(1) : out-of+ange |
Bit 5 On(1) : out-ofrange D

*1:Set rising inclination time so to control the system stably if SV value is to be higher than present SV during PID

control

*2:Set falling inclination time so to control the system stably if SV value is to be lower than present SV during PID

control

*3:The value with SV heing changed appears in proportion to rising or falling inclination 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 “2” when it should be tumned On or “0’
when Off in order to implement the function of each bit.

6.2.1 Specifying loop enable/disable (G3F-PIDA : Addresses 0,1 G4FPIDA : 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) G3~PDA
Bit15 Bit1td Bi13 B2 Bi11 B0 @d B BT BaE  Bit3  Bid Bl B2 BiKT BaD

. leop | loog | kop | loop | loop | loop | loop | loop | loop | loop | leap | kop | leap | bop | loop | kop
S .

1% 14 13 12 1 10 o B T & 5 i 3 F 1 4]

Bt15 Bittd Bit13 Bx12 BiL11 BR10 GRS  BiE  BAY  BiG  Ba5  Bitd B3 Bit? By Bad

loap | leop | lop | boop | boop | bop | bop | leop | loop | lcop | loop | loap | loop | loap | loog | loop
3 30 Fiae] 26 27 26 25 24 # i) é1 Fat] 1] 8 17 16

Loop enableldsabie specification | Bi On(1); Enabled, Bit Off(0); Disabied]

(2) GarPDA
BEIS BitNd BA13 BE12 Bl B0 Bitd  BAE  Be7 BB @S B4 Bitd  BA2 B BeD
.1 ol = | teop | leop | osp | leap | losp | leep | ioeg | leap
| T i} 5 4 3 2 1 o
L1 = I -~ o v " .
Ignored Loop enable/disabie speciication

[ Bit Oni1 ) Enatied, Bit OM0): Disatied)

6.2.2 Specifying auto/manual processing (G3F-PIDA : Addresses 2, 3, G4RPIDA : Address 1)

1) Turn the corresponding bit Off(0) if a loop runs with auto processing. Turn the corresponding bit On if a
loop runs with M_MV set before by e user.

2) Default is auto processing.

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

(1) G3~PDA
Bit15 Bit1d B3 B2 B B0 @D Bl BT Bag  BtS  Bid Bkl B2  BitT BaD

fnop | loop | Woop | loop | loop | loop | loop | Dop | loop | leop | loap | lop | loop | lop
15 14 13 12 11 10 o B T & ] 4 3 2 1 i}

Address "2"

Bt15 Bittd Bit13 Bx12 Bitt1 Ba10 BaeG  Bitd  BaY  BitG  Ba5  Bitd  Er3  Bit? Bty Bad

H
g

Rl & 2op | oop | bop | loop | kop | loop | koop | doop | loop | loop | loop | loop | loop | loop | loop | loop
3| 0 |29 |2 |27 |2 |25 | | ||| 2| w]| oW ]| 7|8

Autamanugl processing specification [ it Oni 1) Manual, Bit Offi): Auto]
(2) GarPDA
@ris B4 Bit13 Bki2 Bit1n B0 Bit® BB BeY Bs@ @it5  Bad  Bitd B2 Bi1 Bd

aaaress - IR IRREEEERIIE s
| T ] 3 4 3 2 1 0
Lt = I - e - .‘.
Ignared Autoimanus! processing specification

[ B On(1): Manual, Bit Of0): Auta]
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6.2.3 Specifying Forward/Reverse action(G3F-PIDA : Addresses 4, 5, GA4FPIDA : Address 2)

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 bit corresponding to each loop.

(1) G3~PDA
Bit15 Bieid Bit13 B2 Bi1f B&10  Bied BB Bx7  Ba6  Br:  Bitd Bl

Bit2 Bt Ban

Address "4 [ loop | loop | loop | loop | loop | loop | bop | loop | loop | Mop | loop | kop | loop | laop | loop | kop
15 14 13 12 11 10 o B T 7] 5] d 3 z 1 [4]

Batis Bittd Bitld Bei2 @it11 BRi0  Bed Bitd Bav Ba6 Bl  Bitd  Bed B2 Bitd Bl

1]

loop | kap | doop | loop | oop
| 30 2 28 27

loog | kop | oop | loop | leap | loop | loop | loop | loop | oo | loop
® |2 | a| @Bz x| w| w|ar]s

Fomwardiravirsa aclion speciicaion | B2 On(1): Reversa, Bit OID): Forward)

(2) G4~PDA
Bris Birld Bit1d BLI2 Bl B0 B9 BAB BT BRE Bt Bad Bitd  BaZ2 Bl Bed
o | | o — | = | — [ — | oo | bop | loop | leap | loop | kop | loog | loap
T 4 5 4 3 2 1 0
e — -._,-1_ A & x
Ignared Fonwardireverse action specification

[ B Oin[1): Farward, B 06[0): Reversa]
6.24  Auto -tuning setting (G3F-PIDA : Addresses 6, 7, GA4FPIDA : Address 3)
control can be automaticaly set.

P,1,D congtant needs adjustment alittle
3)  Loop setting is as specified below.

Proportional constant(P) ,integral constant(l) ,derivative constant(D) of the system to

Since P,1,D constant decided by auto tuning not to be optimal for the system to control ,the

(1) G3F —PIDA
Bit15 P14 Ba13 Bit1Z BRU1 B0 B9 ERE BT BiE  BAS  Bld BRl B2 A1 BaD
Address 6" M loop | loop | loop | kop | Ioop | boop | loap | bop | looo | loop | loep | leap | loop | lop | loop | kap
1% |14 13 |12 11 10 9 ] 7 B 5 4 3 2 1 0
Bit15 Bitld BR13 B1Z Bi1l Bid0 B9 BAR  BaT B BRS  Bed BRI B2 Bl Bao

[
TRl .| 'oop | loop | loop | loap | Ioop | loop | loop | leap | loop | loop | loop | loop | loop | loop | 00D | loop
| 30 |30 | 2o |2 |27 |26 |25 | 24 | 23| g2 |2 | 20| 1o | @ | 17| 18
Autotuningenablaidiseble specification [ Bit On1}Enabled, Bit Cfi(T); Disabied]

(2) GAF—PIDA
Bit1S Bia14 Br1d Bi12 Bi1 Bitid Ba®  Bied  Bav  Biad  Be5  Bad  Bied  Ba2 Bl BeD
ol — 1 | | ‘o] loap | boop | loap | koop | lap | boop | leap
7 & & 4 3 2 1 0
- e ——

ignioned Autotuningabieidisable spechicaton
[Bi

i On( 1) Enabled, Bit O Disabied]
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6.2.5 Specifying SET data enable/disable (G3F-PIDA : Addresses 10, 11,

G4F-PIDA : Address 5)

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.LD 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 showthe hit comresponding to each loop.

v RS

Address 17 |[ENE Y
3| a0

Address“5’ til_ reg)
LY

(1) GIF—PIDA
Bit15 Bitid Bi13 Bri2 Bl B0 Ed  BaA  BRY  Bag GBS Bitd Bkl Ba2 Bt Bap
foop | loop | Boop | leop | lop | loop | leop | fop | loap | leop | loap | lop | bop | kap
15 | 14 |13 12 11 | 1w o E 7 [ 5 3 ) i 4]
BEi5 Bittd Bit13 Bx12 Bit11 B0 Bab  BitA  Ba?  BME  BES B4 BE3 B2 Bk Bao
op | loop | deop | foop | kop [ loop | loop | leop | foop | joop | loop | loop | Ioop | loop
pa| 28 27 Fa} 25 24 x| &2 21 20 19 ] 17 16
SET deta enabie’dsabie speciication | B On(1):Enabéed, Bi Of[0); Disabled)
(2) GAF—FIDA
Bres Bit1d Bit13 B2 Bit1n Bai0 Bie® BB BaY Ba6  Bit5 Bad  Bitd  BH2  Bi1 BLD
el - — | — [ — | 'oop | op | loop | kap | loop | kap | bbop | leap
7 & 5 3 ? 1 0
— —h —
Imnared SET data enablefdsable speciication

6.2.6 Loop run information (G3F-PIDA : Addresses 12,13,

1) This area stores information on run status of each loop.

[ Bit On[1); Enabled, Bif 0#]0); Disabled]

G4ARPIDA : Address 6)

(1) GIF —PFIDA
Bit1s Bitid Bit1d Bai2 Bl B0 Bid  BiA  BaT Baf  Bt5  Bitd Bl B2 Rl Bap
I
Address“12 I loop | loop | loop | loop | loop | loop | loop | loop | loop | Boop | loop | Wop | loop | kop | loop | op
15 | 14 | 13 12 11 |10 ] ] 7 [ 5 4 3 z 1 [V}
Bt 15 Bittd Bit1d B&12 Bit11 Bri10  EBxb  BidA Ba7  Bil6  Ba5  Bita Etﬂ‘_.ﬂlt.?_ﬁlrl Bitd
U | |oop | leap | dop | fop | o | loop | dop | bop | loop | leap | loop | loap | loop | lap | loea | loop
n a0 29 28 27 28 25 24 L] &2 # 20 19 13 17 16
Leap Run Inforration | Bil On(1):Run slate, B Of0): Siop state)
(2) G4F—PIDA
BetSs Bitid Bit13 BEai2 Bid1 B0 Bitd BB BaT  BRG Bt Biad  Bitd  Ba2 Bt Bad
PG N el  | _ [ | | —|_— |_ |'wp| oop| loop| lop | loop | loop | oop | loop
T 4 5 4 3 H 1 a
O R D R P g

Ig-nEred
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6.2.7  Auto tuning complete (G3F-PIDA : Addresses 14,15,  GARPIDA : Address 7)

1) If auto tuning is complete ,each of loop hit is tumed on(2).

(1) G3F —PIDA
BitS Bitid Bl Bz Bt B0 Bed  BiA  BeT BaG  BtS B4 Bitd Ba2 B1 @D

leap | loop :-:m:::ll:-:lp oop | loop | op | loop k:-up:i:uun Ioop | oop | loap | oop | loop | leop

Address 14" g8
5w {3 fwe|n|wols |8 |7|6|s|a|3|z|1]o0

Buis Bittd Bitld BRi12 Bit11 BRI0 BaG  @itd BaT  Ba6 @5 Bitd Bl  Be2 Bl BiQ

Address*15" [ loop | kop | dsop | oop l:rﬂl:-l'ul:-u lkop | loop | loop | loop | loop | loop | loop | loop | looe | loop

ELl 30 239 ] a7 26 23 24 23 &2 21 20 19 L] 17 16
Leap Run Infarmation | Bit Cait): £ g ﬂagEet OO0 R un 1
(2) GAF—PIDA
BitlS Bit1d Bil13 B2 Bl B0 Bied BB BT BRG Bt Bad  Bitd  BA2  Bit1 Bt
[
Address“7" [ R ] ‘ e 1 — | loop | lop | loop | lop | loop | leop | loop | loap
| | T | 6 5 4 3 2 1 o
: - _— i - ;
lgnared Loca Run Information

[Bit Qi) 2 flag Bit Ol Ry ]

6.2.8 Setting PID control data

1) The addresses for PID control data and their setting range are given as follows.

Address (10 decimal) [tem Setting range Default
G3F-PIDA G4FPIDA

16~47 8~15 SV 0 ~ 16000

48~79 16~23 SV_UP 0~ 65535

80~111 24~31 SV DN “0”
112~143 32~39 PV 0~ 16000
144~175 40~47 M MV
176~207 48~55 P constant 1~ 10000 “500”
208~239 56~63 | constant 0~ 30000 *1000”
240~271 64~71 D constant 0~ 30000
272~303 72~79 MV 0~ 1600 “Q”
304~335 80~87 RAMP_SV

2) If PID control data is outside the range, the execution continues with the setting range of the
previous processing.

3) If PID control data is outside its setting range, error information appear on the setting error
information area.
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6.2.9 Setting error information (G3F -PIDA : Addresses 336 to 367, G4F-PIDA : Addresses 88 to 95)

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 5 are used to indicate error information for each loap. The following shows the error information
indicated by each bit when it tums On(2).

Bit15 Bti1d Bit13 Bit12 Bit11 Bit10 Bt 7 BitS Bit4 Bt  Bit? Bt BaQ
=
; ) o 1
— — | = - Elg|8 |28 |2
BElz|l2|lB |2 |3
&
=
b
lgnared Safting ermor information
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Chapter 7. DEDICATED INSTRUCTIONSFOR SPECIAL MODULES
(Read from /Write to buffer memory)

The PID module is available only for local and occupies 16 I/O paints.

7.1 Read from buffer memory xxxGET, GETP

<Format> execution condition
| for GET
| | | [ GET nl n2 D n3
Format Descriptions Available Data Type
nl The slot No. where a special module is mounted Integer
2 Head address of the special module buffer memories from which Integer
the data will be read.

D Head address of the device to store the data read. M,P,KJ,T,C,D#D
n3 Number of data to be read . Integer

<The difference between GET and GETP>

GET: Aways executed if the execution condition tums on.( )

GETP : Executed if the execution condition is triggered. ~ ( 4 )

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.

PID control module

(address) CPU module D area buffer memory (address)
D200 D200
D201 D201
D202 MV of loop O In MV of loop O D202
D203 MV of loop 1 11 MV of loop 1 D203
D204 D204

<GETP> execution condition for GETP

<GET> _{ H GET 00003 00202 D0202 00002 J—

execution condition
for GET
|| [ D  MO0000 J—
execution condition
for GETP
<GETP>
MO0000

—{ H GETP 00003 00202 D0202 00002 J—
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7.2 Write to buffer memory xxxPUT, PUTP

<Format> execution condition
| for PUT
|| [ PUT nl n2 S n3
| || L
Format Descriptions Available Data Type
nl The slot No. where a special module is mounted. Integer
2 Head address of the special module buffer memories to which the Intecer
data will be written.. nteg
D Head addre_ss of the device where the data to be written has been MP.KLTCDAD
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. ( |_| )
PUTP : executed if the execution condition is triggered.  ( ﬁ

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 D202 and D203.

(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 DOOOD 00002 ]—
execution condition
for PUT
| [ o wm
execution condition
<PUTP> for PUTP
MO000
PUTP 00006 00202 DO0000 00002 J—

7-2




Chapter 8. PROGRAMMING

Chapter 8.

PROGRAMMING

8.1 Basic programming

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

module.

s The PID control module is already mounted on the slot 0.
s The PID control module oc cupies 16 1/O points.

811 G3F-PIDA
P0020
0 [ {FMOV 10000 D0016 00032 M
Trigger {FMOV 00100  D0048 00032
——{ FMOV_ 00100 D0079 00032 M
{ FMOV 08000 00143 00016
{FMov__ 00500 D0175 00032 H
{FMOV 01000 D0207 00032 H
{FMOV_ 01000 00239 00032 H
FOO010
50 I {PuT 00000 00111 DO111 00032 H
poo21 11igger
60 [ {PUTP 00000 00000 hFFFF 00002 H
Trigger {PUTP 00000 00004 hFFFF 00001 H
{PUTP 00000 00005 h0000 00001 |
{PUTP 00000 00006 h0000 00001
{PUTP 00000 00007 hFFFF 00001
{PUTP__ 00000 00016 D0016 00032
—{PUTP_ 00000 00048 D0048 00032 H
—{PUTP 00000 00079 D0079 00032 H
{PUTP___ 00000 00143 D043 00032 H
{PUTP 00000 00175 DO175 00032 H
—{PUTP 00000 00207 D0207 00032 H
{PUTP 00000 00239 00239 00032}
{PUTP " 00000 00010 hFFFF__ 00002 H
POO22
178 — } {PUTP 00000 00002 hFFFF 00001
Trigger -
99 {PUTP 00000 00003 h0000 00001  H
FOO10
197 —} | — GET 00000 00012 00012 00002 H
Trigger {GET 00000 00014 00014 00002 H
{GET 00000 00271 00271 00032 |
[
{ GET 00000 00303 00303 00032 H
{'GeT 00000 00335 D0335 00032 H
243 END
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Setting the manual manipulated value
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812 G4F-PIDA
PO020
o— I [FMOv_ 10000  DOOO8 00008  H
Trigger
{FMOV 00100  D0016 00008 H
{FMOV 00100  D0024 00008 H
{FMOV 08000  DO040 00008 M
{FMOV 00500  D0048 00008
{FMOV 01000  D0OS6 00008 M
{FMOV 01000  DOOB4 00008 |-
F0010
s0 —] | [PUT 00000 00032 00032 00008
Po021 Triager
60 —] | [PUTP 00000 00000  hOOFF 00001 H
Trigger
% [PUTP 00000 00002  hOOOF 00001 M
{PUTP 00000 00003  hOOFO 00001 |
{PUTP 00000  0000B  DOOO8 00008 H
[PUTP 00000 00016 D006 00008 M
{PUTP 00000 00024  DOO24° 00008 I
{PUTP 00000 00040 00040 00008 H
[PUTP 00000 00048 DOO48 00008 M
{PUTP 00000 00056  DOOS6 00008 I
TPUTP 00000 00064  DOOB4 00008 I
{PUTP 00000 00005  hOOFF 00001 M
PO022
160 —] | {PUTP 00000 00001  hOOOF 00001
Foojo Triager
170 I [GET 00000 00006  DOOO6 00001
Triaaer
{GET 00000 00007 D007 00001 H
{GET 00000 00072 00072 00008  H
{GET 00000  000B0  DOOBO 00008 M
{GET 00000 00088  DOOBB 00008 I
216 END
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8.2 Application programming

821 A program for controlling an electric furnace
(with applying the A/D conversion module, PID control module and D/A conversion module)

1) System configuration

GM3- GM3 G3I- G3I- G3F G3F G3F G3F G3Q
PA1A CPUA D24A D24A AD4A PIDA DA4I PA1A RY2A

Ch.0 Loop O Ch.0

BCD Digital Switch 1 [ MV (DC4~20mA)
(PODO0 ~ POOLR) BV (DC4~=20mA)

]
EEEEE '" Signal converter

Temperature
- It"’ ez

Setting Proportional Constant (P) —a—

(POG2D) .
sy |Electric o _anory

Setting Integral Constant () —— (1001 ) | fumace

e — Heate
(POD21) r“"""'"j r

Setting Derivative Constant (D) —a— ' L
4 (Fﬂﬂéi.?]jc o— Power conversion device. g—

Initializing A/D & D/A conversion module, 2=
PID control module (PI023) °

1) Initial settings

) PID control module

A) Specifying used loop : loop 0

B) Specifying forward/reverse action : forward action
C) Setting SV: 12800

D) Specifying auto/manual processing : auto processing

()  AD conversion module
A) Specifying used channel: channel 0
B) Specifying output data type: -192 to 16191
C) Setting fitter constant: 50

(3  DIA conversion module
A) Specifying used channel: channel 0
B) Specifying input data type: -192 to 16191
C) Output when no channel is used or the CPU module is in the stop state : The median value of the output range is
output.

2) Descriptions of the program
(1) A temperature 0 to 200°C from the temperature sensor is converted into an analog signal 4 to 20 mA and then
the signal is input to the channel 0 of the A/D conversion module channel and converted into a digital value 9600
t0 16000.
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(1) PID control module setstemperature of 100 (the signal converter outputs 12 mA thistime and the

digital vaueis 8000.) as a set value and caculates PI,D congtant vaue via the Auto-Tuning control
and then perform control with the caculated vaue. If P20 is On, the manipulated value by BCD digita
switch is set to proportiona constant vaue for the much appropriate control via the change of P,I,D
congtant vaue, if P21 is On, the value is set to integral constant value, and if P22 isOn, the vaue
is st to differential constant vaue.

(2 MV, the result from PID processing is output at the channel 0 of the D/A conversion module.

(3 If P0023 turns on, initial setting of the A/D conversion module, PID control module and D/A conversion module is

executed.

3) Modules and their signal processing

v

Sensor measuring temperature range . 0 ~ 200 °C

v

Signal converter current output range : DC 4 ~ 20 mA

v

AID conversion module digital output range : 0 ~ 16000

v

PID control module processed MV range : 0 ~ 16000

v

DI/A conversion module digital input range : 0 ~ 16000

v

DIA conversion module analog output range : DC 4 ~ 20 mA

v

Electric fumace temperature range by heater : 0 ~ 200°C
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4) Program

82 —|

119 —]

175 —{

P0023
[ ]

P0023
[

{PUTP 00002 00000 h0001 00001 M

Specifying channel 0 enable

{PUTP 00002 00001 h0000 00001 |+
Specifying input type to current '

{PUTP 00002 00002 h0000 00001 M

Specifying data type to 0~16000

{PUTP 00002 00003 h0001 00001 H
Enabling filter processing at channel 0

{PUTP 00002 00004 00050 00001

Setting the filter constant value of channel 0 to 50

{PUTP 00002 00020 h0001 00001 M
Enabling average processing at channel 0

{PUTP 00002 00021 h0000 00001

Specifying the average to number

—{PUTP 00002 00022 00010 00001
Setting the average number value of channel 0 to 10

{PUTP 00002 00038 00001 00001 H

Specifying SET data enable of the A/D eonversion module
{PUTP 00004 00000 h0001 00001 - H

Trigger

P0023
[

Specifying channel 0 enable

—{ PUTP 00004 00001 h0001 00001 H
Specifying data type t0-192~16191

{PUTP 00004 00018 00003 00001 M
CPU module is stop ,D/A module output minimum value

}PUTP 00004 00034 h0001 00001 F

Specifying SET data enable of the D/A conversion module

Trigger

MO00O
[]

[PUTP_ 00003 00000  h0ooO1 00001 H

Specifying loop 0 enable

[PUTP 00003 00002 h0000 00001 M
Specifying loop 0 to auto processing

[PUTP 000038 00004  h0OOO 00001

Specifying loop 0 to forward action

{PUTP 00003 00008 h0001 00001 H
Specifying loop 0 to auto tuning start

{PUTP 00003 00016 08000 00001 H

Setting SV of loop 0 to 8000
{PuTP 00003 00010 h0001 00001 M

Specifying SET data enable of the PID control module

SET MoooO  H

{GET 00002 00039  D0039 00001 |

Trigger

Stored the A/D conversion data of channel 0 into D39

[PUT 00003 00111~ D0039 00001 H
Writing the value stored at D39 to address of PV of loop 0 in the PID control module

{GET 00003 00271 D0002 00001 H
Stored the manipulated value of loop 0 into D2
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{PUT 00004 Q0002  DOOO2 00001 H
Writing the value stored at D39 to address of data of channel 0 in the D/A conversion module
'GET 00003 00014  MO14 00001 M
Vo140 Auto tuning of loop 0 is complete, M140 contact turns on
221 | {GETP 00003 00175  DO100 00001 H
Trigger ) Stored P constant by auto tuning of loop 0 into D100
[GETP 00003 00207 00101 00001 H
Stored | constant by auto tuning of loop 0 into D101
[6ETP 00003 00239  DO102 00001 M
Stored D constant by auto tuning of loop 0 into D102
[DBIN _ P00O 00003 H
Stored input value of digital switch-into D003
P0020
—1 | {PUTP 00003 00175 00003 00001 H
- Trigger Setting the P value of PID control module to the BCD digital switch
I : {PUTP 00003 00207 00003 00001 H
POCD2 Trigger Setting the | value of PID control module to the BCD digital switch
— | {PUTP 000038 00239  DOO03 00001 H
Setting the D value of PID control module to the BCD digital switch
PO020 P0021 Po022
A1 K 0
o) [PUTP_ 00003 00010 h00O1 00001 M
Specifying SET data enable of the PID control module
301 END
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8.2.2  Aprogram for control using a RTD
(with applying the RTD input module, PID Control module and D/A conversion module)

1)  Systemconfiguration

GHI= | GM3 -| G631 - | G3 —| G3F- | GIF- | G3F- | GIF- | 63Q -

Ch.0 | LoopO | ch !

. BCD Dighal Switch
EEEEE Sl

| Power conversion device |
el

(PoO20) o —

Imifial Seting

PRl 5745
Outputting BV 10 BCO Digits! Switch

—_—_
{ro022) & o0—-|
Setling Propaortianal Constant {P)

=
=

(PO023) & :
Satiryy Intagral Constant (1] Healer
(Pooz4) 55—, Elsciric fumace

Setling Derivaive Constant (0]
) dpeullylny IHPUL Udid Lype . U U LOUW

3) Descriptions of the program

(1) The channel 0 of the RTD input module detects a temperature of the electric furnace through Pt100 and receives it as
a digital value.

(2) PID control module sets temperature of 100  (the signal converter outputs 12 mA this time and the digital value is

8000) as a set value and calculates P,I,D constant value via the Auto-Tuning control and then perform control with
the calculated value. With regards to P.I.D constants, the manipulated value in the BCD digital switch is set to the
P,1,D constants

(2) MV, the result from PID processing is output at the channel 0 of the D/A conversion module.

(3) Auto tuning is completed, PV is displayed on the BCD digital LED.
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4)  Program
P0020
0 I {PUTP 00002 00000 h0001 00001 M
Trigger Specifying channel 0 enable
{PUTP__ 00002 00001 00000 00001 H
Specifying RTD input type to PT100
{PUTP 00002 00033 h0001 00001 M
POO20 Specifying SET data enable of theRTD input module
28— } {PUTP 00004 00000  h00O1 00001 M
Trigger Specifying channel 0 enable
{PUTP 00004 00001 h0001 00001 H
Specifying data type t0-192~16191
[PUTP 00004 00018 00003 00001 H
CPU module is stop ,D/A module output minimum value
{PUTP 00004 00034 h0001 00001 H
PO020 Specifying SET data enable of the D/A conversion module
65— | { PUTP___ 00003 00000 h0oo1 00001 M
Specifying loop 0 enable
{PUTP 00003 00002 h0001 00001 H
Specifying loop 0 to auto processing
{PUTP__ 00003 00004 00000 00001 H
Specifying loop 0 to forward action
{PUTP 00003 00006 h0001 00001 H
Specifying loop 0 to auto tuning start
{PUTP 00003 00016 08000 00001 M
Setting SV of loop 0 to 8000
{PUTP 00003 00010 h0001 00001 H
Specifying SET data enable of the PID control module
SET MO00O
121 —Mlo OOIO {GET 00002 00010 00014 00001 M
Reading the detected temperature data of RTD input module and storing it into D14
{PUT 00003 00111 D014 00001
Writing the value stored at D14 to address of PV of loop 0 in the PID control module
[ GET 00003 00271 D0002 00001 H
Storing the MV value of the PID control module into D2
{PUT 00004 00002 D0002 00001 M
Writing the value stored at D14 to address of digital input of channel 0 in the D/A module
{GET 00008 00014 MO14 00001 M
Auto tuning of loop 0 is complete, M14 contact turns on
167 —Pi) 02=1 U CTU 000 H
€0000
= R <S> 00003 !
MO140
172 —f |} {GETP 00003 00175 00100 00001 H
Auto tunin4 Stored P constant by auto tuning of loop 0 into D100
end contact { GETP 00003 00207 00101 00001 H
Stored | constant by auto tuning of loop 0 into D101
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{GETP 00008 00239 00102 00001 H
Stored D constant by auto tuning of loop 0 into D102
M0 140 PO022
200 — - €000 00000 I NP D0100 H
P constant change mode Inclining P constant '
P0023
i DECP  DO100 M
Declining P constant
P0024
[ ) o
] |4
Input P constant
o) [PUTP 00003 00175 DO100 00001 M
MO140 P0022 |
21 — - €000 00001 I INP D010 H
| constant change mode Inclining I constant
P0023
I DECP D010 H
Declining | constant
P0024
1 » o
] | 4
Input | constant )
o) [PUTP 00003 00207  DO101 00001
MO140 P0022
- FINeP P00
»4 — = €000 00002 I (NP 00102 H
Inclining D constant
D constant change mode POOZSg )
o
I DECP  D0102 }-
Declining D constant
P0024
1 b o
1 |4
Input D constant
o) [PUTP 00003 00239  DO102 00001 H
M0140 P0024
21— 1 [PUTP 00003 00010  hOOO1 00001 H
Whenever P,I,D vales change , specifies the SET data enabled PID control module
[0BCD  D0OT4  POO7 M
Displaying PV to BCD digital Indicator
299 END
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8.2.3 A program for control using a thermocouple
(with applying the TC input module, PID control module and D/A conversion module)

1)  System configuration

GM3— | GM3 - | G3I - | G3F— | GIF— | GaF- | G3Q- | G3Q - | Gar-

Ch.0 Loop0 |_ Ch.O

PV MV (4~ 20ma)
(-200~1200 0T

Power conversion device

TC (K type) Heater

V(Z00L) Elactric fumace

A) Specifying used channel: channel 0

B) Specifyng input data type: -192 ~ 16191

C) The output when no channel is used or the CPU module is in the stop state : The median value of the output
range.

3) Descriptions of the program
1) The temperature of the electric furnace is converted into a digital value through the channel 0 of the TC input module,
and the digital value stored at address 18 is used as PV of the PID control module.
2) The MV of the PID control module is used as input digital data of the channel 0 of the D/A conversion module.
3) If an error occurs by the K type TC or the compensation wire which are connected to the TC input module (In the
channel 0, it is indicated at address 19.), then the PID control module changes auto processing into manual processing.
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4)

29

435

—.~%

ol

Program

{ PUT Q0001 00000 hOOD1 00001
Specitying charmel O enable

{ PUT  0ODGT  DOOO1  hOOOO 00001 14
Specitying hamacouple af channed D o K type

{ PUT 0001 00065 hOOO1 00001 14
Spenfyrgmmumuple input module SET data enabls

——{ SET  W0000 1+

40010

1 GET 00001  OO}ME DOOJ0 00002
Reading the digilal cormvession waie of the thamocoupls inpul module 1o DO and emor inkamation io 01
MO0
—{ > D001 00000 ) { H
Herﬁurmrs.sﬂhemanrelnuimeu'ﬁmmpbrpulmmmtenwﬂlumm

MO0
!

IF thex channel 0 of the thermocou ple input madula o nl'é'mall_'ll e ' H

then aule procasaing s specilied hmeml:lmmd mdule

172

T

T

!
\

MO0
L

:

I errar cecurs at the channed ﬂ-ﬂhelnmnoouuﬁemp.ﬂrrmue 2. bOp 't H

I manusl processing is spedhed in thi PID conlal madule
{ PUT 00002 00000 hOOD1 00001 1
Specitying leop 0 enabie

[ PUT 00002 OO004  HODDO 00001
Spadfying loop [ o forwand acion

{ PUT  DOOO?F  oo0l7  OM5T1 00001 H
Zeting the 3V of loop 0 1o 4571 (200 ©)

{ PUT 00144 Q4500 00001 H
Satungd'ﬂh'l_h'l'l."l:dt-:luumﬁﬂﬂ

[ PUT DoOOZ 00176 03000  000OM 1
Seting the P of loep 0 1o 3000

f PUT o000 00208 QoMOO 00001 H
Setting the | of loop 0% 100

[AJT 00007 oo2d0 00100 ODOOY H
Setting the O of loop U 1o 1L0

f PUT 00002 00010  WOOOT 0000 H
Spadfying PID confrol module SET data anable

{ SET  MODD1 1

{ PUT 00003 00D0D  h3ODT 000D
Spadfying channel [ enabla

{ PUT 00003 00001 HOODE 00001 H
Speciying data ypa o 152 fo 16131°

{ PUT  QODD3 00034 hOODT 00001 H
Spadfying DA conversion module SET data enabla

—{ SET 0002 H

-

{ 5ET w0003 M

{1 { PUT (0002 oorr2  DOOOD  DOOO1 M
Wilirg the: dgital conversion vabue of the Fermosouple mpul module ki he By al ibop O

{ GET 00002 o022 DOWDD 0N 1o
Fiaading the MY of kop 0% D900

L PUT 00003 00002  DOWDD 00001 1
Using e vakse stared al D100 as input digital data of channal O in the DV comversion modie

{ END H

Feading he tlemperaturature-
o dightal conversion value
vala and emor dededio

Lkzing manual processiessing
whin e e in s in the

]Wﬂmﬂm
module initialzatian
} Hhesmmocouple nput mo

Setting control v
for FID control medule
infialization

DiA convargian
module ritiakzation
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Chapter 9. TROUBLESHOOTING

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.

(cycle: 0.2 sec)

Buffer Memory Error

RUN LED Status Error Type Loop RUN LED status
Flickering WDT Ertor Loop “0” RUN LED ON
(cycle: 0.1 sec)
Flickering System Error All Loops RUN LED OFF

Loop “1” RUN LED ON

|92 Troubleshooting procedure

921 RUN LED flickering

RUN LED flickering

I

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

=

9.25.

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

922 RUN LED off

RUN LED off

U

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

o ! =

See Section 9.2.5.

91

Mount correctly the PID control module.

Mount correctly the PID control module.




Chapter 9. TROUBLESHOOTING

9.2.3  Unreadable processing result of PID control module

| Is RUN LED turned OFF?
% | See Secton 922
| Is RUN LED flickering?
iz i _
See Section 9.2.1.

Are the numbers of the loops used in the processing
correctly specified?

See Section 9.2.5.

9.2.4  RunLED of enabled loops off

5=

Specify correctly the loop numbers.

Is RUN LED turned OFF?
% | See Section 922.
| Is RUN LED flickering?
ras =—|  See Section 921
Are the loops that should be executed correctly specified?
o | Check the numbers of the loops which
- are actually being executed and specify
See Section 9.2.5. them correcty

9.2.5 PID control module hardware defect

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

station.
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Chapter 10. dIMENSIONS

10.1 G3F-PIDA Dimensions.

LO00oeooonnrouoong
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10.2 G4F-PIDA dimensions

107

121.5

unit - mm

GAF—PIDA

SOCOAld
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