3. Recipe

3. Recipe

3.1. Recipe

Recipe is composed of a block of similiar systematic data. Because of
the similarity, user can edit them as a group of receipe for sending
conveniently. By using this way, user can send data efficiently and
exactly. Recipe is not applicable on all models; please refer to
Appendix A. - Table of the ADP 6.0 Features and HMI Models for the
complete details.

The following coating equipment is used to spray paint on different
parts. The paint colors are limited to white, red, blue, dark and mixed
color (1 = spray, 0 = no spray). One can use recipe to present and save
the data with more simplification and convenience.

Coating Equipment

Color Uhite Red Blue Black Time
Top 1 0 0 0 3

Button 0 1 0 0 2
Left 0 1 1 0 1

Right . 0 0 1 ’

This recipe data has five variables: White, Red, Blue, Dark and
Time.

1" Recipe  Part: Top, White, 3 min. ,
2" Recipe  Part: Button, Red, 2 min.,
3" Recipe  Part: Left, Purple, 1 min.,
4t Recipe Part: Right, Black, 1 min.,

A variable represents a word, the recipe size is 5 and the Number of
recipe is 4.

3.2. Recipe Operation Steps

This section will illustrate the operation and application of recipe.
Section 3.1 Coating Equipment will be took as example.
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3. Recipe

1. First, a user needs to define Recipe Register. Select [Applica-
tion]/ [Workstation Setup], and enter the PLC address, [Recipe
size] and [Number of recipes] on the [Miscellaneous] tab. In
this example, [Data size] = 5, [Number of recipes] = 4. See
Figure 186.

Application Properhes @@

General | Connection  Miscellaneous ]Ln:ngg;ing Euffers | Password |

Touch ScreensE sternal Feys

v Fead’wnte recipes framto PLC Blusn Allig Trrs Besl) ||:|_2|:| -
Address: |0100 |
Auto Repeat Delay [Sec.): 1.0 =

Recipe size: |5 m

Auto Repeat Rate [Hz):
Murnber of recipes: |4

Start Up Delay [Sec.) [0 =
E it Field Definition.. | at Up Dy sec) [0 ]
[ Digplay Countdown

[ “Wiite time and date to PLC [ Spnchronize iime and date with PLC

| -

[ “While opening a screen, do not display the data until all of them have been read

| QK | Cancel

Figure 186.  Setup [Recipe size] and [Number of recipes]

According to the above parameters setup, the starting address of PLC
Recipe Register is D100, size is 5Words. The starting address of PWS
Current Recipe is RCPWO, size is 5SWords. The starting address of
PWS RAM is RCPWS5, size is 5*4Words.

If the Recipe Write Flag is ON, the HMI will write Current Recipe
from PWS RCPW0~RCPW4 to PLC D100~D104. If the Recipe Read
Flag is ON, the HMI write recipe from PLC D100~D104 to PWS
RCPWO~RCPWA4. If user wants the HMI to read/write the recipe data
from/to the PLC, one needs to define RNR (Dn+5).
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For the instructions of HMI recipe registers, please refer to the Section
4.3. Recipe Register.

2. Then, a user can edit its application and save as *.V6F. See
Figure 187. In the example, [Numeric Entry] object is used to
display the coating equipment data on HMI.

RCPW5~RCPW9 represents 1% Top recipe data
RCPWI10~RCPW14 represents 2" Button recipe data
RCPW15~RCPW 19 represents 3 Left recipe data
RCPW20~RCPW24 represents 4 Right recipe data

5 ] - Screen_ 1

Coating Equipment

Color White Red Blue Black Tine

Top HEHH HHHHE | HHHH HHEHHE | HHHH
Button HHHH | HHHH | #8588 HEHE | HEHSH
Left HHHE | o888 | HHEEH HuaHd | HuHH
Right HHEHE | HHHH HEHH HHHH | HHHSH

14

L Jm >

Figure 187.  The Screen of Coating Equipment

3. Download the ADP file to HMI. First, select [Download
Application] on HMI, then select [Application]/ [Download
Firmware and Application] in ADP. The dialog box will be
appeared as below in ADP. See Figure 188.

Download Firmware and Application

D owrloading...

Canicel

Figure 188. Download Firmware and Application

4. Then upload the recipe from HMI to ADP. Select [Upload
Recipes] on HMI, then select [File]/[Upload Recipes] in ADP.
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The recipe will be uploaded to ADP and saved as *.RCP. See
Figure 189.

Save As
Save in | ) EXAMPLES ~| « @k E-

3260demo_2.rcp
manual examples Z.rcp
paintingz, RCP
painting.R.CP
Texkz.rcp

File name: Ipainting.F}EF" Save I
Save az ype: IHecipe Files [*RCP) LI Cancel |

Figure 189.  Save the Upload Recipe

5. After the above steps have completed, the recipe file can be
open to edit. Select [Tool]/ [View/Edit], the ADP receipe edit
dialog box should be appeared as Figure 190. Select [File]/
[Open] and select the desired recipe file (ex. “painting. RCP”).
Note: Recipe files “*.RCP” must be uploaded and saved in
HMI first, the recipe size and number of recipes can not be
modified

ADEZ Recipe Editor
IFICN Eecipe  View  Window Help
Dpem...

Bave
Save A

Brint...

Print Betop...

Eit L1t+F4

Figure 190. The ADP Recipe Editor Dialog Box
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6. Select [Recipe]/[Open] to edit the recipe, enter the recipe
number to open. See Figure 191. The examples of coating
equipment are [Recipe Number] =1~4.

Open Eecipe E|

Recipe Humber |
| k. | Cancel |

Figure 191.  Specify Recipe Number

7. Tts dialog box should be appeared on the screen. See Figure 192.
A user can edit the data in the dialog box. Note that the count of
editable data is data size. After edit, select [File]/[Save] to save
the data. For example, Recipe #1 is (1,0,0,0,3), Recipe #2 is
(0,1,0,0,2)...etc.
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ADEZ Recipe Editor - [C:ADocuments and SettingsinzseriMy Documentsh. E|E|r>_(|
File Eecipe View Window Help

o0&

I Eecipe #1

YWord Double Yord
BCD Bin LIBin BCD Bin UBin

(===

[ B

mmwmmn‘wm—ﬁnuz

Figure 192.  Edit the Recipe Data

8. Select [Download Recipes] on HMI, then select [File]/
[Download Recipes] to download the recipe file. See Figure
193.Figure 193

Look in: | ) EX&MPLES ~| £k E5-

Fze0demo_2 rop
manual examples 2.rcp
painking

pairting RCP

TewtZ. rep

File narme: |paintind
Files of type: | Recipe Files (*RCF) ~| _ Cencel |

Figure 193.  Open Download Recipe
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9. Finally, select [Run] on HMI. The HMI will display the recipe
filled with data as the screen displayed in ADP. The illustration

of coating equipment includes painting methods and time. See
Figure 194.

Coating Equipment

Color

Uhite

Red

Blue

Black

Tine

Top
Button

Left
Right

Figure 194.

The Recipe Data on HMI
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3.3. PLC Controls HMI Recipe

After the recipe is completed, a user can assign PLC to control the
recipe through the communication between PLC and HMI. The PLC
can read/write the recipe from/in HMI. This section will introduce the
PLC setup and corresponding execution related to HMI. For the
introduction of communication between PLC and HMI, please refer to
Ch 4 Control and Status Block for the complete details.

The main steps to read recipe from PLC to HMI:

1. Set up continuous blocks, one is control block; the other is
status block. Select [Application]/[Workstation Setup] in ADP,
enter the PLC address and its size in [Control Block] and
[Status Block] on the [General] tab. The minimize size is 6
Words for recipe in [Control Block].

2. Take coating equipment as example, the control block of PLC
FX Series is D0-D35, size is 6; the status block is D10-D15. See
Figure 195. For the properties which are not explained in this
section, please refer to the Section 4.1. [Control Block] and the
Section 4.2. [Status Block].

(Recipe Register is defined the same as the Section 3.2. Recipe
Operation Steps, the starting address is D100; Size is 5.
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Application Properties

Greneral lCu:un.macﬁJ:un] Miscellaneous | Logeing Buffers | Password |

Contral Black
Application M arme: Address: |DEI J

||:|aint
Size: B

Panel M ork st ation:

|P"W'83251 j |Standan:| j Status Block
- |00
Programming Type: m Address: |
Contraller/FLLC: Drefault
|Mitsul:uishi Fx2M j Diata Farmat: |L|nsigneu:| Birary j
Printer: Start-up Screen;

|N|:|ne j |1 - Screen_1 j

[v  tulti-ingual Support Extended Control Block:

Mumber of languages: 3 :" |

| Estended Status Block:

Select Language. ..

Startup Language: |Language1 =

0] I Cancel

Figure 195.  Setup [Control Block] and [Status Block]

The following are Words and its name in PLC. The Words related to
read/write recipe displays with light blue background. Please refer to
the Chapter 4. Control and Status Block for the complete details.
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Control
Block

Status
Block

Recipe
Register

PLC Internal Data Block

Word Bit Member

DO o[z ... 13 ] 14| 15 SNR

D1 | ...... RNED CFR

D2 LBCR#1

D3 LBCR#2

D4 LBCR#3

ps | o |t [2] ... [ 13|14 ] 15 RNR

plo |o ][z ... [ 15 ]]s SSR

D1 | ...... lal5]6]  ...... GSR

D12 LBCR#1

D13 LBCR#2

D14 LBCR#3

pi5s o]z ..., EIEIE RIR

D100 1 1% Recipe,1® Word
D101 0 1% Recipe, 2" Word
D102 0 1% Recipe, 3" Word
D103 0 1% Recipe, 4" Word
D104 3 1% Recipe, 5" Word

e CFR bit#4 is Recipe Write Flag; bit#5 is RCPNo Change
Flag; bit#6 is Recipe Read Flag.

e GSR bit#4 is Recipe Write Status; bit#5 is RCPNo Change
Status; bit#6 is Recipe Read Status.

3. Setup RNR to read recipe#N. The PLC D5 is assigned to read
recipe#N from HMI. For example, 1% recipe N = 1.

4. Then set RCPNo Change Flag ON about 1sec. The HMI inter-
nal RCPNo and Current Recipe will be changed to read
recipe#N. Remember to set RCPNo Change Flag OFF before
re-trigger.
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¢ Status Block: When the value of RCPNO is changed, the
value of RIR (D15) will be changed as well. And the
current recipe#N can be checked from PLC. Besides, if the
RCPNo Change Flag sets ON, the GSR bit (D11 bit#5) will
be set ON as well. The status bit will turn OFF automati-
cally after the change of RCPNo.

For the steps of addressing recipe data, please refer to the Chapter
4. Addressing Recipe Data- For Enhanced HMI for the complete
details.
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HMI Data Register

Word

Recipe Data

Member

RCPWO
RCPW1
RCPW2
RCPW3
RCPW4

1

0
0
0
3

- Current Recipe

RCPW5
RCPW6

RCPW9

Recipe #1

RCPW10
RCPW11

RCPW14

o|lw|lo|o|oO

N|O | O

Recipe #2

RCPW20
RCPW21

RCPW24

o |Oo | o

Recipe #4

RCPNo

Specified Recipe#N

5. Finally, set Recipe Write Flag ON; then the HMI will write the
Current Recipe in PLC. The recipe data will be saved in the
designated Recipe Register Block. Remember to set the
Recipe Write Flag OFF before re-trigger. In this example, set
D1 bit#4 ON around 1 sec. Then the HMI will write the Current

Recipe in PLC D100-D104.
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¢ Status Block: When the HMI has written a recipe in, the
GSR bit (D11 bit#4) will be set ON automatically.
Simultaneously, if the Recipe Write Flag set OFF, the GSR
bit will be set OFF as well.

After the above-mentioned steps have completed, the PLC can read
one circle of a recipe from HMI. Remember to reset the flag OFF
each time to trigger the flag.

Following the above-mentioned steps to set the RNR, RCPNo Change
Flag and Recipe Read Flag and read a recipe from PLC to HMI .
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3.4. The control of PLC recipe for HMI

The convenience of the HMI display can help user to control the PLC
by the designed objects on HMI . The read or write action of the PLC
receipe data can be controlled on HMI. Please refer to the Chapter 4.
Control and Status Block.

This section takes coating equipment as example to control the PLC
recipe data. The following is an illustration of coating equipment on

HMI.
Coating Equipment
Color Uhite Red Blue Black Tine
Top 1 (2 0 (i 3
Button o 1 @ @ o
RL_E‘:; ® 1 1 @ 1
" ] o 4] 1 1
Recipe No.: 1 J
Urite Recipe to Read Recipe from
PLC FLC Frev Sl::r‘eenl
Figure 196.  An Illustration of Coating Equipment on HMI
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Steps to Object Design:

1. Design an object for user to enter the recipe N and write the
recipe N in PLC RNR.

In ADP, select [Object]/[Numeric Entry] and enter the address of
RNR in [Write] box. See below. Take the coating equipment as
example, the address of RNR is D5; so the PLC recipe N will write
in D5.

Nuomeric Entry &

|0 IMEQOO0 Dizplay Format Yalidation and Security

Frame " m [ %ariable input limits
Select... -

Mir.; "]7
Color: Character Color; 5
I Max.: |3333
" Left % Center T Right
Bkg. Calor: Iﬁ
LI L |Z -
il ™ Fil Leading Zeraes ser Leve

i [0 tar Confirrnati
Yarable Decimal Pt Fosition: m perator Confirmation

driber m J
" Double Wards | Scaling

Format; | Urisigned Binary ﬂ

Read: | J
Notfcaion | uf | s 1+ S

" Before'wiiting  ©* After Writing Fractional Digits: |0 =

[ Enabled By J

Ok Cancel

Figure 197.  Setup the address to write recipe N in PLC RNR

2. Design an object which can confirm the designated recipe and
write the commands to PLC CFR bit#5 RCPNo Change Flag;
set the flag ON.

In ADP, select [Object]/[[Push Button]/[Set Constant]. First, enter
the address of CFR in [Write] box. Then enter the constant value in
[Value] box to set its register bit. See below.

Take coating equipment as example, the address of CFR is DI.

RCPNo Change Flag is located in CFR bit#5. The constant is set
“32” (2°=32), so the RCPNo Change Flag will be set ON.
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Set Constant Botton

Lttributes lSh&pe | Test | Craphic |

[BTMOOODT Security

Shape IJzer Level: IE
Celect [ Operator Confirmation

Calor:

" ariable

Write: |D1Q
M atification: | J
[~ Enabled By: - =l

Set Value
+ ‘wiard (" Double*ward  © Character String

Farmat: |L|nsigneu:| Birary ﬂ

Valus: |32 O

QO Cancel

Figure 198.  Set RCPNo Change Flag ON

3. Finally, design an object which can set CFR bit#4 Recipe Write

Flag ON and write the Current Recipe in PLC.

. Take coating equipment as example, the address of CFR is D1.

The Recipe Write Flag is located in CFR bit#4, enter the value
“16” (2*= 16). Then the Recipe Write Flag located in D1 bit#4
will set ON. See below.
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Set Constant Buotton

Attributes |Sh&pe | Test | Graphic |

1D |BTNEIEIEIEI1 — Security
-~ Shape User Lewel: |3 ¥

[ Operatar Confirmation

whaiting Time [Sec. )i I ']

Color;

__ |

—“ariable

Wfrike: @) J
Matification: I J
[~ Enabled By: I External k.ey: LI

— Set Value
o wiord " Doublewiord Character Stiing

Format: ILlnsigneu:I Binary ;I

Walue: @

QK Cancel

Figure 199.  Setup Recipe Write Flag ON

5. If a user wants to read a recipe from PLC to HMI, the Recipe
Read Flag located in CFR bit#6 must be set ON.

Take the coating equipment as example, the address of CFR is
D1.The Recipe Flag is located in CFR bit #6 (2°~ 64). See below.
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Set Constant Botton

Attributes |Sh&pe | Test | Guaphic |

10 |BTNEIEIEI4EI — Security
-~ Shape User Lewel: |3 ¥

[ Operatar Confirmation

whaiting Time [Sec. )i I ']

Color;

__ |

—Wariable

rite: @D J
M atification: I J
[~ Enabled By: I External k.ey: LI

— Set Value
" wiord " Doubleword 7 Character Stiing

Format: ILlnsigneu:I Binary ;I

Walue: @)

QK Cancel

Figure 200.  Setup Recipe Read Flag ON
After the above-mentioned steps of object design has completed, a user

can execute the actions on HMI conveniently and directly. See Figure
200.
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