Chapter 5. Programming

Chapter 5.  PROGRAMMING

5.1 A program for Converting a Detected Temperature Value(®° C) into Fahrenheit(° F)
and Outputting as a BCD Value

1) System Configuration

GM3—| GM3—| G3I—- |G3F— |G3Q—{G3Q—|G3Q—
PA1A | CPUA | D24A [ TC4A |RYAA |RY2A |RY4A

CHO
%Q0.4.0~%Q0.4.19 BCD digital displa,, ,
) Display the Fahrenh:
E E E E E temperature value
The lamp turns on if the Fahrenheit temperature value is negative.
Thermocouple
input module O—l— %Q0.3.0
initial setting 5QY. 3.
%10.0.0 The lamp turns on if disconnection occurs
%Q0.3.1
Thermocouple  type K
The lamp turns on if the temperature conversion value is negative.
%Q0.3.2 BCD digital display

EIEIEEEE -

%Q0.2.0~%Q0.2.1¢

2) Initial settings
(1) Specifying the used channel: channel 0
(2) Specifying the type of the thermocouple : Type K

3) Expression for conversion of a temperature conversion value into a Fahrenheit temperature(® F)

Temperature conversion vlue = Detected temperature value © 10
Fahrenheit temperature(° F) = Detected temperature value T18 + 32
Temperature conversion value
= T18 + R
10
= empera[ re conversion value . 8 + 3

10

\ If the Fahrenheit temperature displayed on the BCD digital display is displayed with the value of
“‘detected Fahrenheit temperature (F) =~ 10°, then it is needed to process the expression
“temperature conversion value ~ 18 + 320",

4) Program Description

(1) If %I10.0.0 tums on then the thermocouple input module would be initialized.

(2) The temperature conversion value is displayed on the BCD digital display of %Q0.2.0 to %Q0.2.19.
If the value is negative the ramp %Q0.3.2 will tum on.

(3) After the conversion of the temperature conversion value into a Fahrenheit temperature ¢F), it wil
be displayed on the BCD digital display of %Q0.4.0 to %Q0.4.19. If it is negative the ramp %Q0.3.0
will tum on.

(4) If disconnection is detected during conversion of temperature of the channel 0, the ramp %Q0.3.1
will tumn on.
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5) Program
— INITIAL — — READ —
%10.0.0 TCA4INI TC4RD
Line 0 : REQ  DONE REQ DONEF i
Line 1 0-4BASE STAT sTATO -{BASE STATFsTATH —
Base No. Indicating the error status during Base No. Indicating the error status during
. initialization function block execution reading function block execution.
Line 2 |- 1{SLOT  ACT|- ACcTO 17{SLOT  ALM}- At ARM
Slot No. In_dlcgtlng un cha_\nn e auring . S| Tums on if eror is detected at used
. Initialization function block execution ot No. Ch.(Allocated to %0.3.1)
Line 3 = S cranmel oo TC_CHA CH 0-|CH TEMPFTEMPHEI_RATU -
) Used channel speciicaton Used channel No. Indicating temperature conversion
Line 4 1~ SENSOR-{TYPE SCALI-CHo_DIGIT  Valueof Ch. 0 (type]
Thermocouple type AL K:-200~12000)
Line 6 — Specification (type K) Digital conversion value of Ch.0 -
READ.DONE  ALARM MOVE .
Line 6 — ; ; EN ENOL- Spe.ufymg the stora.ge for |
Reading temp. value Celsiusand Fahrenheit.
Line 7 - has been normally TEMPERATU { N1 OUT}- F_DATA N
finished RE
Lire 8 If the Qelsms temperature |
is negative, then turmn on
LT %Q0.3.2 and convert it
Line 9 - EN ENO— positive value. .
MuL %Q0.3.2
Line 10 - TEMF;‘EERATU“ N1 ouTr EN ENO — H
Line 11 |- 01Nz TEMPERATU-{N1  OUT |~ TEMPERATU -
RE RE
Line 12 |~ _1IN2 —
Line 13 After data type conversion —
of the converted BCD is
. IEJ:;_TO_I?'\I'T‘g DINT—TO—EE:\?(? output to the BCD digital
Line 14 |- EN displaying connected to T
%Q0.2.0~% Q 0.2.19.
Line 15 TEMPERATU-IN1T  OUT[-BUFFERO BUFFERQH IN1 OUT-%D0.2.0
RE This routine change
Line 16 |~ Celsius into Fahrenheit _]
READ.DONE ALARM MUL ADD Div
Line 17 — .~ EN ENO EN ENO EN  ENO -
Line 18 |- F_DATA-{INT  OUTI-F_DATA1 F_DATA1-IN1 OUT |- F_DATA2 F_DATAZ-IN1 OUTH F_DATA3:
Line 19 — 18-1IN2 320 IN2 10+ IN2 B
Line 20 — =
T If the Fahrenheit temperature
. is negative, then turn on
Lire 21 |- EN  ENOR %Q0.3.2 and convert it 7
MUL positive value. %Q0.3.0
Line 22 |- F_DATA3-{IN1  OUT EN  ENO {
Line 23 | 0-IN2 F_DATA37IN1 ouTi F_DATA3 -
Line 24 |- -1 iNe .
Line 25 — 3
INT_TO_DINT DINT TO_BCD After data type conversion of
Line 26 - EN— _ENO EN - .ENO | the Fahrenheit temperature, the .
converted temperature is output
to the BCD digital displaying
Line 27 F_DATA34IN1  OUT - BUFFERt BUFFER1-1INT  OUT[%QD0.4.0  connected to %Q0.4.0 to a
% Q0. 4.19.
Line 28 1
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6) Initial Value Setting Method for I/O Variables

(1) Channel Specification
Yariahle Name : TC_CH
—Watiahla Kind
Cancel |
Wariable Kind :
Help |
—Data Type - Mermory Allocation
" Elementary = Auto
FB Instance O Assign (AT
o @ Aray @ [ 15 joF [Eo0L & | .
Select this
This denotes Initial Value and this screen appears
16 channels /
I Init. Array... |
=
—C 1
ARt AmayName:  TC_CH:ARRAY [0.15] OF ciose |
| BOOL
Help |
" Mo Init & Initialize
] 1 = Edit... j—— Select this
) 0 and this screen appears
2 0 —1
(3l 0 Initialize Arra
y Element .
v {;} g Selection of the
/ 5] 0 Array Element Mame ; Prey term previous channel
Channel No. [l d :
(4l 0 TC_CHD) Next ltem :I— Selecton ofthe
£l a next channel
[0 0
[11] i} £t ;
(1] 0 Initial Value : [[I]
191 n h
| QK I Cancel Help

Channel enable : 1

Channel disable : 0
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()  Thermocouple Type Specification

Frey lterm

Mext term |

Variahle MName : SEMSOR
—Wariable Kind I
ariable Kin B
Wariable Kind ;
Help |
~ Data Type ~Memoary Allocation
¢ Elementary BOOL . f+ Auto
= FB Instance I»“«.E-e‘.-.i\r?[- 'I " Assign (8T)
& amay (0. | 15 j0F [usiT = |
~Initial ¥alue
I Init. Array.. I
T - |
- Comments
Array MName SENSOR : ARRAY [0..18] OF Close |
I LIZINT
Help |
= Mo lnit
[0 0 B Edit.. |
(1] 0
[4] 0
[3] I Initialize Array Element
[4] 0
[a] ] ;
(6] 0 Array Element Mame :
[7] 0
[8] 0 SENSOR[O
[9] 0
[10] 0
[11] 0 Initial Value : m
[12] 0
121 n
7
Ok I Cancel Help
Thermocouple type specification
Input specification No. | Sensortype | Temperature range
0 K -200.0 t0 1200.0°C
1 J -200.0 to 800.0°C
2 E -150.0 to 600.0°C
3 T -200.0 to 400.0°C
4 B 400.0to 1800.0°C
5 R 0.0to 1750.0°C
6 S 0.0t0 1750.0°C
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7) /O Variables Used in the Program

Variable Namcl l Var_Kind I {

Data  Type | | (AT Address)  (initial Value) |

ACTO

ALARM
BUFFERO
BUFFER1
CHO_DIGITAL
F_DATA
F_DATA1
F_DATA2
F_DATA3
INITIAL

READ
SENSOR
STATO

STAT1
TC_CH
TC_INI
TEMPERATURE

© VAR
© VAR
© VAR
© VAR
© VAR
: VAR
¢ VAR
: VAR
: VAR
© VAR
© VAR
© VAR
: VAR
© VAR
: VAR
: VAR
© VAR

: ARRAY [0..15] OF BOOL

* BOOL AT %Q0.3.1

: DINT

: DINT

T INT

©INT

CINT

CINT

CINT

* FB Instance :=10,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 |
* FB Instance

: ARRAY [0..15] OF USINT

: USINT

: USINT

© ARRAY [0..15] OF BOOL :=1{1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 }
: FB Instance

CINT
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5.2 A program for Magnitude Comparison of a Detected Temperature Value

1)  System Configuration

GM3—- 1 GM3—- | G3F- |G3a-—
PATA | CPUA | TC4A |RY2A

2) Initial Settings

(1) Used Channel : Channel O and 1
(2) Thermocouple type specification : Type K

3) Program Descriptions

(1) If the temperature that is input through the channel 0 of the thermocouple input module is less than
-20°C or larger than -30 °C, %Q0.1.0 turns on.

(2) If the temperature that is input through the channel 1 of the thermocouple input module is less than
-20°C or larger than —30 °C, %Q0.1.1 turns on.

(3) If the difference between the two temperatures that are input through the channel 0 and 1 is larger
than 5°C, %Q0.1.2 turns on.
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4) Program
— INITIAL —
READY TCANI READY
Line O —i~t REQ DONE { S
Thermocouple input - module
Line 1F 0-1BASE STATI-STATO initialization has been finished]
Specitying mounted Base No. Indicating the error status during
Line 2 o-stor acth E{I}a}l%auon function block execution R
Specifying mounted Slot No. Indicating run channel during
Line 3} TC_CH-CH initialization function block execution .
Specifying used channel
Line 4 SENSOR - TYPE 7
Specitying Thermocouple type (type K)
Line 5 - ~CHO_READ- E
READY TC4RD
Line 6— —CH1_READ- REQ DONE[-CHO . 7
TC4RD Channel 0 Reading complete
Line 7~ REQ DONE[CH1 0-BASE STAT[-CHO STAT ) b
Line 8 0-{BASE STAT—ICgHt.QT#]T s d “SLOT  ALM-CHO_ALARM B
Base No. ndicating the error status during -
‘ reading function block exection a‘g‘ Turns On if error occurs at the Ch 0
Line 9 0~SLOT ALM-CH1 Al ARM “ICH  TEMPFCHO_TEMPE “
Slot No. Turns On if error occurs Usd RTURE
. atthe Ch 1 Indjcating the femperature conversion value
Line 10 - 1-{CH  TEMP|-CH1_TEMPE Channel SCALHYBILS - .
Used Channel No. RTURF No. AL 0f Ch 0 (:2000~12000)
N L Indicating the temperature conversion value Digital conversion value of Ch 0 i
Line 11 SCAL CH1;L3'G'T of Chi (-2000~12000)
Line 12 |- Digital conversion value of Chl .
If the temperature detected at the
CHO  CHO_ALARM L Ch 0'is less than —20 or larger
Line 13— ¢ g EN ENO[ than —30%, Q0.1.0 turns ong T
GT
Line 14 - CHO_TEMPE{IN1 out EN ENOI™ b
PTURE
Line 15 [~ —200 1IN2 CHO_TEMPE|IN1 OUT[™ %Q0.1.0 -
PTURE
Line 16 |- —300 N2 B
Line 17 - 4
cHi CH1 ALARM LT If the temperature detected at the
. . T Ch 1is less than —20 or larger ~ _]
Line 18 —— = i EN  ENOF = than —30%, Q0.1.0 turns o
Line 19 - CH1_TEMPE|IN1 ouT EN ENO[™ 1
PTURE
Line 20 |- —200 N2 CH1_TEMPE|INT  OUT[” %Q0.1.1 1
PTURE
Line 21} -300 |IN2 7
Line 22 - 4
%Q0.1.0 sus GT
Line 23— ¢ EN ENO EN ENO 7
%Q0.1.1 %Q0.1.2
Line 24 — CHO_TEMPE IN1 OUT-BUFFER BUFFER IN1 out { 8§ X
PTURE
Line 25 - CH1_TEMPE 7IN2 50Nz If the difference i
PTURE bethean
i - tenperatures of
Line 26 oA s
LT lager than 5
Line 27 - EN ENOH tums
on.
Line 28 - BUFFER -{IN1 out 7
Line 29 - -50 -{iN2 .
Line 30 i~ T
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5) /O Variables Used in the Program

%iablc Namc] {—Var_Kind l [

Data  Type

(AT Address) (lnitial Value) |

ACTO
BUFFER

CHO
CHO_ALARM
CHO_DIGITAL
CHO_READ
CHO_STAT

CHO_TEMPERTURE :
¢ VAR
: VAR
© VAR
© VAR
: VAR
: VAR
© VAR
© VAR
: VAR
: VAR
: VAR

CH1
CH1_ALARM
CH1_DIGITAL
CH1_READ
CH1_STAT
CH1_TEMPERTURE
INITIAL
READY
SENSOR
STATO
TC_CH

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

VAR

: ARRAY [0..15] OF BOOL
CINT

© BOOL

: BOOL

TINT

: FB instance

© USINT

CINT

© BOOL

: BOOL

TINT

: FB Instance

© USINT

CINT

: FB Instance

: BOOL

: ARRAY [0..15] OF USINT
© USINT

: ARRAY [0..15] OF BOOL
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5.3 AProgram Used When Mounting a Thermocouple Input Module onto the Remote I/O Station

1)  System Configuration
Local Station
No. ”0”

GM3- | GM3— | G3L— | G3I— | G3Q— | G3Q—
PA1A | CPUA | FU2A | D22A | TR4A | RYZA

On if the temperature conversion value
is negative

BCD digital display

%Q0.3.0

B|B8|E8d|H

(%Q0.2.0 ~ %Q0.2.19)
Remote Station
No. 10"

GM3— | G3L— | G3F—
PA1A | RBEA | TCAA

I oAh
Thermocouple
Vhe K

2) Initial Settings

(1) Specifying used channel  : Channel 0
(2) Specifying thermocouple type: Type K

3) Program Description

(1) _NETO_LIV[10] : Turns “On” if the local normally communicates with the remote.
_NETO_RST[10] : Turns““On” if communications error or power failure occurs. The user has to turn it
off forcedly when the normal state has been restored.

(2) If the temperature conversion value is negative, %Q0.3.0 will be turned “On” and the value will be
changed into a positive value.

(3) If no error has been occurred during execution of the reading function block, the temperature
conversion value will be output to “%QD0.2.0”.
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4)

Line O
Line 1
Line 2
Line 3
Line 4
Line 5
Line 6
Lire 7
Line 8
Line 9
Line 10
Line 11
Line 12
Line 13
Line 14
Line 15
Line 16
Line 17
Line 18
Line 19
Line 20
Line 21
Line 22
Line 23
Line 24
Line 25
Line 26

Line 27

Program

Requests the execution of initialization function block so that the initialization
can be executed one time when the opposite station is normally operating.

_NETO_LIV INITIAL—
C10] READY TCRAINI READY
{1 1.t REQ NDR —( S
0-{NET_ ERR- ERROR -
NO
10—{ST_N STAT[- STAT —
0]
0—|BASE ACT|- ACT .
0—{SLOT .
TC_CH™CH -
; K_TYPE | TYPE .
Program for re -start after a power failure
has occurred during communications.
_NETO_RST i
ROV 167 MOVE MOVE
1t 1t EN ENO EN ENOI— T
0Nl OUT|-peapy 0-{N1  OUT| NeTO_RST! The opposite station
[10] power failure informatior
If the power is restored_|
NETO LIV — READ — from fault or power-off
~ [10] READY START TCR4RD then it turns “on”.
it 1t 1/t REQ  NDR[-START On remains until a use-
Reading Function block execution program tums it off.
request at every scan.
O—|NET_ ERR[-READ_ERR B
NO
10 - ST_N STAT[-READ_STAT -
o
0~1BASE ACT[-READ_ACT 1
0-{SLOT ALM[-ALARM n
TC_CH—ICH  ALM_[~ALARM_NO -
CODE
TEMP[-TEMP 1
SCAL [-DIGITAL N
If the temperature detected at the —
READ_ACTL T channel 0 s negative, then %Q0.3.0
0] L is tumed on and the value is
it EN ENO— converted into a positive number. -1
MUL %Q0.3.0
TEMPL0]-{IN1 ouT EN ENO ( —
0-{IN2 TEMPL01-{IN1  OUTE-TEMP[0] ]
~1IN2 7
READ_ACT[ Converting the data type from INT
ALARMLO] 0) INT_TO_DINT DINT_TO_BCD| to BCD and outputting the value
4 |} EN ENO EN ENOF t0 %Q0.2.0 to %Q0.2.19. =
TEMPL01{IN1  OUTHBUFFER BUFFER-{IN1  OUT-%QD0.2.0 .
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5

I/O Variables Used in the Program

Variable Namcl ﬁ’ar_Kind I [

Data  Type

(AT Address)  (Initial Value) |

ACTO
BUFFER

CHO
CHO_ALARM
CHO_DIGITAL
CHO_READ
CHO_STAT
CHO_TEMPERTURE
CH1
CH1_ALARM
CH1_DIGITAL
CH1_READ
CH1_STAT

CH1_TEMPERTURE :
© VAR
© VAR
: VAR
© VAR
: VAR

INITIAL
READY
SENSOR
STATO
TC_CH

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

VAR

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

: BOOL

: BOOL

CINT

: FB Instance

© USINT

CINT

: BOOL

: BOOL

TINT

: FB Instance

© USINT

CINT

: FB Instance

: BOOL

: ARRAY [0..15] OF USINT
© USINT

: ARRAY [0..15] OF BOOL
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