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Chapter 7.  PROGRAMMING

7.1 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- G3I1- | G3F- | G3F-— G3F— | G3F—- | G3Q0-
PA1A CPUA D24A D24A AD4A PIDA DA4I PA1A | RY2A

channel0 | loop0 |channel0

[ .
BCD digital switch |I\/Ian|pulated Value(MV DC4~20mA)

(%10.0.0~%I10.0.19) Present Value(PV DC4~20mA)

EEEEE Signal ccl)nverter

| /Temperature Sensor

Setting the Proportional Constant(P)5—"—

(%10.1.0) |
Rt Electric
0~200T)
Sefting the Integral Constant(l) 55 | S(elto\éilju)e Fumace( Heater
(%10.1.1)
Setting the Derivative Constant(D) —ﬁ Pov:/er converis|on
(%10.1.2) | device |

Initializing A/D conversion module, O—h
D/A conversion module(%10.1.3)
and PID control module

2) Initial Settings

(1) PID control module
A) Used loop : loop 0
B) Specifying forward/reverse action : forward action
C) Setting SV: 12800
D) Specifying auto/manual processing : auto processing

(2) AJD conversion module

A) Used channel: channel 0
B) Specifying output data type: -192 to 16191
C) Setting filter constant: 50

(3) DJA 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.

3) Descriptions of the Program

(1) Atemperature 0to 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.
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(2) In the 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 %I0.1.0 is on, to the integral constant when %I0.1.1 is on, and to the
derivative constant when %l0.1.2 is on.

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

(4) If %I0.1.3 turns on, initial setting of the A/D conversion module, PID control module and D/A conversion
module is executed.

1) Modules and their Signal Processing

v
Sensor measuring temperature range . 0to200°C
Signal converter current output range : DC4to20 mA
v
A/D conversion module input current range :DC -20to 20 mA
+
A/D 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
v
D/A conversion module digital input range - 0to0 16000
+
D/A conversion module analog output range :DC4t020 mA
+
Electric furnace temperature range by heater : 010 200°C
—‘—
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5)

Program
BCD_TO_DINT DINT_TO_UINT
Line O EN ENO EN ENO -
Line 1} %ID0.0.0 4 IN1 OUT | INPUT INPUT 4 IN1 OUT} ouTPUT
Line 2 |
Convert a BCD value of the BCD digital switch into an UINT value of P.1.D constant
Line 3 |
%I10.1.0 MOVE Specifying the BCD digital switch data as P (Proportional Constant)
Line 4 {P | EN ENO
Trigger
Lire 5 I OUTPUT IN1 OUT}-P_DATA[0]
Line 6 |
%I0.1.1 MOVE Specifying the BCD digital switch data as | (Integral Constant)
Line 7 {P} EN ENOJ
Trigger
Line 8 [ OUTPUTH IN1 OUT}-1_DATA[0]
Line 9 |
%I10.1.2 MOVE Specifying the BCD digital switch data as D (Derivation Constant)
Line 10 1Pl EN ENO-
Trigger
Line 11 } OUTPUTHIN1 OUT}- D_DATA[0]
Line 12
Line 13 | — AD_RD —
— AD_INI— T
ADAINI AD4RD
%10.1.3
Line 14 {P} REQ DONE REQ DONE}-
Triger AD_STAT1
. AD_STATO | AU
Line 15 F 04BASE  STATI=| it . 71 BASE  STAT[ |ndicating the type of error
Specifying loaded base No. Egéﬁ?rtg]dgdtnﬁntg;)iﬁigg;%ronSpeafynrg)%é%a%gfi occurred during reading
. function block execution function block execution
Line 16 | 24SLOT  ACT|-AD_ACTO Soecifving | g d- SLOT DATA[= AD_DATA .
Specifying loaded slot No. Indicating the normal- peCIfylngslgta No Indlcaltlng ]{'\/E convleorsmn
) operating channels ] value of channe
Line 17 - AD_CH-CH . 01cH
Specifying used channels Specifying chﬁgpel
Line 18 - DATATYPE - DATA
Specifying conversion TYPE
data range
Lire 19 - FILT_ENA
Specifying filter - F“EJ
) enable / disable | ~
Line 20 F- FILT_VALA LT
Setting filter constant | VAL
Line 21 | AVG_ENH AVG_
Specifying averaging EN
. enable / disable
Line 22 AVG_SEL- AVG_
Specifying selected SEL
. count/ time averaging
Line 23 T NUM_TIME 4 NUM/
Setting count / time constant | TIME
Line 24 |
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Initialize the PID control module
at every time when trigger and

- P.L.D constants change. — PID INl — PID_RD — 7
%013 PID5INI PIDSRD
1 REQ  DONE REQ  DONEf- T
%l0.1.0 PID_STAT1
l—roAP |— 0 4BASE STAT: P.ID.—STATO 04BASE  STAT [~ Indicating the error
o Indicating the error statug, status during reading
%0.1.1 Specifying loaded during inftialization ~ Specifying loaded function block
- base No. function block processing base No. processing
— P —— 3 4SLOT  ACT [~ PID_ACTO » 34SLOT MV~ DA DATA 1
%10.1.2 Specifying loaded Indicating the run loops SpemfymgS llgtaﬂgd UsirTg MV. the resul
el slot No. during initialization ' of PID processing a_|
{P ) PID LOOP LOOP function block execution \ 04 LOOP the D/A conversion
i Specifying run loo| i
Speciying Specifying run loop pecitying ..0,.p module input data
B D R4DR AD_DATA4 PV E
" i Using the value from
Specifying forwarded / reverse action the A/D conversion module as PV
- sv 1SV 04AM 1
Setting Set Value Specifying auto operation
- M_MV MMV ]
Setting Manually Manipulated Value
i P_DATA P T
Proportional Constant
i I_DATA ! ]
Integral Constant
i D_DATA 10D b
Derivative Constant
- — DA_INI — — DA_WR— i
%10.1.3 DA4INI DA4WR
1 | REQ  DONE REQ DONEf- 1
Trigger DA_STATO
- 0 -BASE  STAT| Indicating the error status 0-BASE  STAT[-DA_STAT1 .
Specifying loaded during initiization  gpecifying loaded Indicating the error
base No. function block processing base No. status during writing
5 Soecilving load d_ SLOT  ACTI DA ACTO Sveciving loaciu] SLOT function block T
pecifying loade _ pecifying loade i
slot No. Indicating the run channel y gslot No. processing
- DA_CH - CH during initilization ) 04cH e
Specifying used channels function block processing Spec'fy.'.ng
chennel "0
- DATATYPE 4 DATA DA_DATA 4DATA 1
Specifying input data range | TYPE Using the MV of PID processing as
the D/A conversion module input data
r SELECT 4 SEL N
Specifying the D/A
conversion module output
- status when the CPU .

module is in stop status
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6) 1/0 Variables Used in the Program

Variable Namcl Var_Kind l r

Data  Type

|| (AT Address)

(Initial Value) I

AD_ACTO
AD_CH
AD_DATA
AD_INI
AD_RD
AD_STATO
AD_STAT1
AVG_EN
AVG_SEL
D_DATA

D_R

DA_ACTO
DA_CH
DA_DATA
DA_INI
DA_STATO
DA_STAT1
DA_WR
DATATYPE
FILT_EN
FILT_VAL
I_DATA

INPUT
M_MV

NUM_TIME
OUTPUT
P_DATA

PID_ACTO
PID_INI
PID_LOOP

PID_RD
PID_STATO
PID_STAT1
SELECT
Y

- VAR
© VAR
- VAR
© VAR
- VAR
. VAR
© VAR
© VAR
. VAR
- VAR

. VAR

© VAR
- VAR
- VAR
© VAR
: VAR
: VAR
- VAR
- VAR
- VAR
- VAR
- VAR

- VAR
. VAR

© VAR
- VAR
. VAR

: VAR
- VAR
- VAR

: VAR
. VAR
. VAR
. VAR
. VAR

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

. FB Instance

. FB Instance

: USINT

. USINT

: ARRAY [0..3] OF BOOL
: ARRAY [0..3] OF BOOL
: ARRAY [0..31] OF UINT

: ARRAY [0..31] OF BOOL

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

. FB Instance

: USINT

: USINT

. FB Instance

: ARRAY [0..15] OF BOOL
: ARRAY [0..3] OF BOOL
: ARRAY [0..3] OF USINT
: ARRAY [0..31] OF UINT

: DINT
: ARRAY [0..31] OF INT

: ARRAY [0..3] OF UINT
. UINT
: ARRAY [0..31] OF UINT

: ARRAY [0..31] OF BOOL
. FB Instance
: ARRAY [0..31] OF BOOL

. FB Instance

: USINT

: USINT

: ARRAY [0..15] OF USINT
: ARRAY [0..31] OF INT
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©=1{1.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0 }

{0.0.0.0)

{0.0.0.0}

{0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0
0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0 }

©=1{0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0
0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0}

Il

©=1{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}
1.0.0.0}

50.0.0.0 }
0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0
0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0 }

Il

{
{
{
{

:=1{0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0
0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0}
:=1{0.0.0.0})

©=1{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{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{0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0}
: ={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.
0.0.0}
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7.2 A Program for Control Using a RTD
(with Applying the RTD Input Module, PID Control Module
and D/A Conversion Module)

1) System Configuration

GM3— | GM3— G3I- G3I- G3F— G3F— G3F—- G3F—- | G3Q-
PALA CPUA D24A D22A RD3A PIDA DA4V PA1A RY4A

channel 0 | loop0  [channel 0

BCD digital display
BCD digital switch 1~5VDC %I0.6 0~%I0.6 19

( ) EEEEE

‘Power conversion device‘

Setting SV (%10.1.0) 55|

—
Outputting the PV to the O Oo—]
BCD digital display (¥10.1.1)

Setting the proportional  (%10.1.2) ]
constant(P) @' l 088 IHeater

[-3-d
o

| oo

Setting the integral %10.1.3) 5 o RTD

constant(l)

Setting the derivative %10.1.49) o0 o—H Electric furnace
constant(D)

2) Initial Settings

(1) PID control module
A)  Specifying used loop : loop 0
B) Specifying forward/reverse action: forward action
C) Specifying auto/manual processing : auto processing

(2) RTD input module
A) Specifying used channel: channel 0
B) Specifying RTD sensor type: Pt100

(3) DJA conversion module
A) Setting the voltage input range to -5 to 5 VDC (offset: 1 VDC, gain: 3 VDC)
B) Specifying used channel : channel 0
C) Specifying input data type : 0 to 16000

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) The Set Value of PID control module loop 0 is set to 8000(where the temperature is 100C). With regards to
P1.D constants, the manipulated value in the BCD digital switch is set to the proportional constant
when %I10.1.2 is turned on, as the integral constant when %I0.1.3 is turned on, and as the derivative constant
when %l0.1.4 is turned on.

(3) As the change of MV, the manipulated value in the BCD digital switch is set to a new MV when %I0.1.0 is
turned on.

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

(5) 1f%I0.1.1 turns on, PV is displayed on the BCD digital display.
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4)  Program
This routine onverts a BCD value of the BCD digital switch into an INT value of SV.
BCD_TO_DINT %I0.1.0 DINT_TOL_INT
Line 0 EN ENO 1Pt EN ENO- n
Line 1} | %ID0.0.04IN1 OUT[-INPUT INPUT | IN1 OUTI sv(0] 4
Line 2 | 4
%I0.1.2 DINT_TO_UINT
Line 3 F {Pt EN ENO- e
%I10.1.3
Line 4 {P} INPUT qIN1 OUTI- PID -
%I0.1.4
Line 5 F <P} -
%I0.1.2 Converts a BCD value of the BCD digital switch into
Line 6 N N MOVEENO I an UINT value of P.J.D constants. i
Trigger
Line 7 - PID IN1 OUT}- P_DATA[0] 7
Line 8 Specifying the BCD digital switch data as P (Proportional Contant)
ine B ~
%I10.1.3 MOVE
Line 9 _‘ P '—'——— EN ENOI™ -1
Trigger
Lie 10 | PD {INt OUT}- |_DATACO] ]
tre 11 b Specifying the BCD digital switch data as | (Integral Contant) |
%I10.1.4 MOVE
Line 12 1P} EN ENO[~ ]
Trigger
Lie 13 - PID 4IN1 OUT} D_DATALO] ]
. Specifying the BCD digital switch data as D (Derivative Contant)
Line 14 -1
Line 15 | .
%I0.1.1 INT_TO_DINT DINT_TO_BCD
Line 16 —— FH———EN ENO EN ENO - .
Line 17 |- Temp{INT outkoutPuT OUTPUTIN1 OUTH%aD060 ]
Line 18 - .
Outputting the temperature read from the RTD input module to the BCD digital switch.
Line 19 | .
RTD_INI — — RTD_RD —
RTD3INI RTD3RD
Line 20 REQ  DONE REQ  DONE- -
RTD_STATO RTD_STAT1
Line 21 04BASE STAT| .~ 0 {BASE  STAT} Indicating the error status -]
Specifying loaded Indicating the error status Specifying loaded during reading
pecifying loade during initialization base N function block processin
base No. function block processin: ase No, P 9
Line 22 |- 24stor  ACTf: processing qSLOT  AM-RTD ALM .
Spectingloaced RTD_ACT0 Specting oade g QN e ayercr
slot No. Indicating the run channel slot No.
Line 23 | RTD_CH 4 CH during initialization 0 CH TEMP —ngm’;l "0" measured temp. i
Specifying used channels function block processing Speafying indicated and it is used as PV
Line 24 | PT JPT 4 TYPE channel "0" SCAL- SCALE . 1
Speciying RTD type Ideatng e gt
Line 25 |- : of channel "0" i

7-7




Chapter 7. PROGRAMMING
Line 25 I
Line 26 | — PID_INI— — PID_RD —
%00.1.0 PDSINI PID5RD
Line 27 {P t REQ  DONE REQ  DONE[~
, %00.1.2 BASE  STATID-STATO PID_STAT1
e 28 ’ Specifying Iodgd Indicating the error statug ecifyin Iogea BASE  STATFngicating the error status
%0.1.3 base No ?urmg initialization P! bg N during readin )
) o -  function block processing ase No. function block processing
Line 29 {P| 1SLOT  ACTIp0 AcTo 34SLOT  MV[- 7
Specifying loded = Specifying loded DA_DATA
%I0.1 4 slot No. éﬁ?;ggtzgﬁi;r;igggnloops slot No. gls[i)ng MV, the resultt] of
i P 4 LOOP ¢ . N processing as the
Line 30 —PF— PlgEeLcci)(?r?g function block processing Specifyigg LooP DJ/A conversion module
run loop run loop "0" input data
Line 31 |- D_R {0R ) TEMP 4PV
Specifying Using the detected temperature
forward / reverse action of the RTD input module as PV
Line 32 |- sv SV 04AM
Setting Set Value Specifying auto operation
Lire 33 | M_MV MMV
Setting
Manually Manipulated Value
Line 34 | P_DATA 1P
Proportional Constant
Line 35 | |_DATA !
Integral Constant
Line 36 | D_DATA 10
Derivative Constant
Line 37 F
Line 38 [ — DA_INI— — DA_WR—
DA4INI DA4AWR
Line 39 REQ  DONE REQ  DONE[~
Line 40 0+4BASE STAT DASTATS BASE  STAT|- DA_STAT1
ine - < = 0 =
. Indicating the error status -
Spemfy{)ngs‘leoﬁl%d during in(i;tialization _ Specifying loded| Indicating the error status
Lire 41 ’ T ACT function block processing base No. during writing
ine Specifying Iodéd- SLo DA_ACTO Specifying Ioddec-j- SLot function block processing
slot No. (Ijndicati.ngt.ﬂ?.e r;;n channef; slot No.
i L i uring initialization i
Line 42 s;?éﬁ% CH funct?on block processing 0-CH
used channels Specifying channel "0"
Line 43 [ DATATYPE 4 pATA DA_DATA 4{DATA
_Specifying | Typg Using the MV of the
conversion data range PID control module as
Line 44 SELECT 1 seL D/A conversion module
Specifying D/A conversion input data
module output status|
Line 45 }  when the CPU module

is in stop status
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5)

I/O Variables Used in the Program

Variable Namcl Var_Kind I I

Data  Type

| | (AT Address)  (initial Value) |

D_DATA
D_R

DA_ACTO
DA_CH
DA_DATA

DA_INI
DA_STATO
DA_STAT1
DA_WR
DATATYPE
I_DATA

INPUT
M_MV

OUTPUT
P_DATA

PID
PID_ACTO
PID_INI
PID_LOOP

PID_RD
PID_STATO
PID_STAT1
PT_JPT
RTD_ACTO
TRD_ALM
RTD_CH
RTD_INI
RTD_RD
RTD_STATO
RTD_STAT1
SCALE
SELECT
SV

TEMP

- VAR
- VAR

- VAR
- VAR
- VAR

- VAR
- VAR
- VAR
- VAR
- VAR
: VAR

- VAR
© VAR

© VAR
© VAR

- VAR
- VAR
- VAR

- VAR
- VAR
- VAR
. VAR
: VAR
- VAR
- VAR
: VAR
- VAR
© VAR
© VAR
- VAR
© VAR
: VAR

- VAR

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

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

: FB Instance

: USINT

: USINT

: FB Instance

: ARRAY [0..15] OF BOOL
: ARRAY [0..31] OF UINT

: DINT
: ARRAY [0..31] OF INT

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

: UINT
: ARRAY [0..31] OF BOOL
. FB Instance

: ARRAY [0..31] OF BOOL

. FB Instance

: USINT

: USINT

: ARRAY [0..7] OF BOOL
: ARRAY [0..7] OF BOOL
: BOO

: ARRAY [0..7] OF BOOL
. FB Instance

. FB Instance

: USINT

: USINT

: INT

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

- INT
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{0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0
0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0 }

{1.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0}
:=1{0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0
0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0}

©=1{0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0}

:=1{0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0

0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0}

©=1{0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0
0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0 }

©=1{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{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{0.0.0.0.0.0.0.0}
{1.0.0.0.0.0.0.0}

I

I

{0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0}
: = {12800.0.0.0.0.0.0.0.0.0.0.0.0.0.0
0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0 }
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7.3 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 - G3F— G3F— G3Q~ G3G—- | G3F-—
PALA CPUA D22A TC4A PIDA DA4I RYZA RYZA PALA

Channel 0} Loop 0 |Channel0

| MV (4~20mA)

PV (-200~1200.07T) Power conversion device‘

s

Thermocouple Heater
Type K SV
(200 .0T)

Electric furnace

2) Initial Settings

(1) TCinput module
A) Specifying used channel :  channel 0
B) Specifying TC type: K type

(2) PID control module
A) Specifying used loop : loop 0
) Specifying forward/reverse action: forward action
) Specifying auto/manual processing : auto processing
) Setting SV: 200°C (4571 as digital value)
) Setting M_MV (Used when errors occur) : 4500
F) Setting P : 3000
) Setting | : 100
) Setting D : 100
I) Auto processing is changed to manual processing when errors occur.

(3) DJA conversion module
A) Specifying used channel: channel 0
B) Specifying input data type: -192 to 16191
C) Output when the CPU module is in the stop state : The median value of the output range is output.

3) Descriptions of the Program

1) The temperature of the electric furnace is converted into a digital value through the channel 0 of the
thermocouple input module, and the digital value in the reading function block output variable SCAL 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 ALM, an output variable of the reading function block of the thermocouple input module turns On, A/M, an
input variable of the read function block of the PID control module changes from “0” to “1” and the manual
control processing is executed.
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4) Program
. —TIC_INI— TC_INITIA
G3F-TC4A module initilization TCAINI L
REQ DONE —( S )
TC module initialization is
normally finished
i 0 -|BASE STAT[-TC_STATO 4
Base No. Indicating the error status
during initialization function block processing
i 1={SLoT  ACT[-TC_ACTO ]
Slot No. Indicating the run channel
| TC_CHAcH during initialization function block processing ]
Specifying used channel
B K_TYPE 4 TYPE N
Specifying thermocouple type
5 (Ktype) i
- G3F-PIDA module initialization P IN i
— PID_INl —
PID5INI PIDINITI
REQ DONE (S
PID control module module initialization is
normally finished
- -|BASE STAT}- PID_STATO 1
Base No. Indicating the error status
during initialization function block processing
- 2 -{SLOT ACT | PID_ACTO 7
Slot No. Indicating the run channel
during initialization function block processing
- PID_LOOP -{LOOP .
Specifying used loops
u DIRECT -{D/R .
Forward action
B SET_VALU ISV .
Setting Set Value |
4571
B MANUAL -IM_MV m

Setting Manually MV :
4500

Setting Proportional Constant |
000

Bl
Setting Integral Constant |
100

Setting Derivation Constaqlt-: 0

- G3F-DA4I module initialization

L 0 -
Base No.

L 1
Slot No.

L DA_CH+
Specifying used channels

n TYPE_O
Input data type : -192~16191

B SELECT
Output when the CPU module
is in the stop status: Median

SEL

value of the output range

7-11

— DA_INI—
DAZINI DA_I[\IITIA

REQ DONE { S Y

BASE STAT[ DA_STATO 5
Indicating the error status
during initialization function block processing

SLOT AcT[ DA_ACTO .
Indicating the run channel
during initialization function block processing

CH .

DATA .

TYPE
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Line 26

Line 27

Line 28

Line 29

Line 30

Line 31

Line 32

Line 33

Line 34

Line 35

Line 36

Line 37

Line 38

Line 39

Line 40

Lire 41

Line 42

Line 43

Line 44

Line 45

Line 46

Line 47

Line 48

Line 49

Line 50

Line 51

-

Initialization is finished.

0 -{BASE STAT|-TC_STAT1
Base No. Indicating the error status

1 —SLOT  ALM[-TC_ALARM

TC_INITIA TC_RD—
L 1CIRD TC_READY
— REQ DONE ( —
TC input module Temperature reading is

normally finished

during reading function block processing

Slot No. Turning "On" when an error occurs in the used chanel

0-CH  TEMP}-CHO_TEMP

Used channel No. Indicating the the detected temperature at channel 0

SCALFT1C_CHO_IN
PUT
Digital conversion value at chan

(K type : -2000~12000)

nel 0 (0~16000)

If the thermocouple input module

TC_ALARM MOVE channel 0 operates normally,

1t EN ENO then the PID control module -

0-INT  OQuT[AUTO

TC_ALARM MOVE
] !

controls with auto processing.

TC_ERROR

EN ENO

( !

If the error occurs at the Turns "On" wh\en an occurs
thermocouple input module in the thermocouple
channel 0 , then manual input module

1INt ouT [- AUTO processing is used to control

PID_INITI — PID_RD —
TC_READY AL PID5RD
1 1

Pl i 1 REQ DONE
PID control module
TC_ERROR initialization is finished

it 0 —|BASE STAT
Base No.

2 -ISLOT MV

Slot No.

0 —jLOOP

Used loop No.
TC_gHO_IN -1PV

uT
Using the digital conversion value read at the
thermocouple input module as PV AUTO - AM

Specifying auto / manual processing

the PID control module.

~ PID_READY h
PID processing is normally finished

= PID_STAT1 B

Indicating the error status

during reading function block processing

- DA_CHO_OU .
TPUT

Outputting MV

DA_INITIA B BQZWS ]
L

PID_READY
{ | { | REQ DONE

1 T 1 ]
PID processing is D/A conversion module
normally finished initialization is finished

0 -|BASE STAT
Base No.

3 1SLOT
Slot No.

0 -ICH
Used channel No.

DA_CHO_OU-{DATA
TPUT
Using the M/V of the PID control module as input

!
1

— DA_STAT1 .
Indicating the error status
during writing function block processing

digital value of the D/A conversion module channel 0

7-12
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5) /0 Variables Used in the Program

Variable Namcl Var_Kind l ‘

Data  Type

| |

(AT Address)  (initial Value) |

AUTO - VAR
CHO_TEMP - VAR
D : VAR
DA_ACTO VAR
DA_CH : VAR
DA_CHO_OUTPUT : VAR
DA_INI VAR
DA_INITIAL VAR
DA_STATO VAR
DA_STAT1 VAR
DA_WR - VAR
DIRECT VAR
I © VAR
K_TYPE - VAR
MANUAL - VAR
P - VAR
PID_ACTO - VAR
PID_INI : VAR
PID_INITIAL : VAR
PID_LOOP - VAR
PID_RD : VAR
PID_READY - VAR
PID_STATO © VAR
PID_STAT1 - VAR
SELECT : VAR
SET_VALU : VAR
TC_ACTO : VAR
TC_ALARM © VAR
TC_CH - VAR
TC_CHO_INPUT - VAR
TC_ERROR - VAR
TC_INI . VAR
TC_INITIAL © VAR
TC_RD © VAR
TC_READY - VAR
TC_STATO - VAR
TC_STAT1 : VAR
TYPE_O : VAR

. ARRAY [0.
: BOOL

: ARRAY (0. .
* INT

: BOOL

. FB Instance

: BOOL

. FB Instance

: BOOL

: USINT

: USINT

: ARRAY [0..15] OF

: BOOL
. INT
: ARRAY [0..31] OF

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

. FB Instance

: BOOL

: USINT

: USINT

. FB Instance

: ARRAY [0..31] OF

: ARRAY [0..31] OF

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

: ARRAY [0..31] OF

: ARRAY [0..31] OF
: FB Instance

: BOOL

: ARRAY [0..31] OF

. FB Instance
: BOOL

. USINT

: USINT

: ARRAY [0.
. ARRAY [0.

.15] OF
.31] OF

.15] OF

15] OF

UINT

BOOL
BOOL

BOOL

UINT

USINT
INT

UINT

BOOL

BOOL

USINT
INT

BOOL

BOOL

BOOL
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©=1{100.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0
0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0}

©=1{1.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0)

©=1{0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0
0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0 }
{100.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0
0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0 }
{0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0}
= {4500.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0
0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0 }
:=1{3000.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0
0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0 }

:=1{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{0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0}
: ={4571.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0
0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0 }

:=1{1.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0}

:=1{0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0)



