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AST 7

Options for 'ASI'
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FST - 0.CONV (No comment) - HC2X
Allocation List

Operand Symbol Comment

00.0 LI Led: I

00.1 L O Led: O

00.3 L Red Led: Red Light

00.6 BELT FWD Output: Makes the conveyor belt move
00.7 BELT ON Output: Turn on the conveyor belt
010.12 P1 BUMP Output: Activates Pl stop bump
011.3 P1 03

011.8 P2 BUMP Output: Activates P2 stop bump
011.15 P2 16 Output:

012.4 P3 BUMP Output: Activates P3 stop bump
012.8 P2 I5 Output:

012.9 P3 WORK Output: NEW PIECE / START

012.10 P3 02

012.11 P3 03

013.12 P4 BUMP Output: Activates p4 stop bump
014.3 P4 Q3

I0.0 B I Button: I

10.1 B O Button: O

I10.8 P1 PULSE Input: Tray pulses sensor

I10.9 P1 RDY Input: Detects if a tray is at P1
I10.10 P1 PIECE Input: Detects if there is a piece
I111.2 P1 04 Input:

I11.3 P1 Q7 Input

I11.4 P2 PULSE Input: Tray pulses sensor

I11.5 P2 RDY Input: Detects if a tray is at P2
I11.6 P2 PIECE Input: Detects if there is a piece
I11.14 P2 Q6 Input: P2 Done Signal

I11.15 P2 Q7 Input: P2 Piece return signal
I12.0 P3 PULSE Input: Tray pulses sensor

I12.1 P3 RDY Input: Detects if a tray is at P3
I12.8 P3 INO

112.9 P3 IN1

I12.10 P3 Q7 Input: P3 Done Signal

I12.11 P3 _IN3

I13.8 P4 PULSE Input: Tray pulses sensor

I13.9 P4 RDY Input: Detects if a tray is at P4
I13.10 P4 PIECE Input: Detects if there is a piece
I114.2 P4 04 Input:

I14.3 P4 IN3

F1.3 F P4 W Flag: Position 4 Working

F2.1 F P2 D Flag: Position 2 Done

F2.2 F P3 D Flag: Position 3 Done

F3.0 Model

F3.1 Mode?2

F3.2 Mode3

F3.3 debouncl Create a delay for debouncing

F3.4 debounc? Create a delay for debouncing

F4.0 p3_piece Flag: Tells position 3 if there is p
F4.1 F _inProg Flag: Station with work in progress
F63.0 S_RUN State: Run

FWS (U) F Type Flag: Piece Type 1 --> 2

FW10 (U) C Pl Counter: Position 1 current tray
FW1ll (U) C P2 Counter: Position 2 current tray
FW1l2 (U) C P3 Counter: Position 3 current tray
FW13 (U) C P4 Counter: Position 4 current tray
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FST - 0.CONV (No comment) - HC2X
Program 0 (V1) - Main
0001

P5
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FST - 0.CONV (No comment) - HC2X

Program 1 (V1) -

Position 1

0001
Position 1 tray counter
'"Input: T 'Input: D 'Counter:
ray pulse etects if Position
s sensor a tray 1 1 curren
Pl PULSE Pl RDY Cc Pl
| | /1 (
— | /1 (T
0002
Pulse timer
'"Input: D
etects if
a tray i TON1
P1 RDY
4441 |
|
1s—
0003
Sends a signal towards position 1
* If mode is 1 or 3 and there is a tray at position.
*If the mode is 2 and the tray is not a pair number.
'"Input: D
etects if
a tray i
Mode?2 Pl_RDY TON1 Pl_Q3
| | | 1 | /1 ( )
/I 11 I/I \
If the tr
ay is not
a pair n
Mode?2 F10.0
0004
Retracts bump
* If mode is 1 or 2, the next station is free, and a piece is received.
* If mode is 1 or 2, the next station is free, and the tray is a pair number.

'Input: D 'Input: D 'Input: D 'Output:
etects if etects if etects if Activates
a tray i there is a tray i Pl stop
P1 RDY P1 PIECE P2 RDY Mode3 P1 BUMP
| | 1 | /1 | /1 (

— | I a /] (58—
'"Input: D
etects if
a tray i
P1 RDY Mode?2 F10.0
| | 1 |
4441 | 11 | FAA*
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FST - 0.CONV (No comment) - HC2X
Program 1 (V1) - Position 1

0005
Retracts bump

*If a piece is received, the mode is 3, the piece is red, and the tray number is 1, 2

or
'Input: D 'Input: D 'Input: 'Input 'Output:
etects if etects if Activates
a tray i there is Pl stop
P1 RDY Pl PIECE Mode3 Pl Q4 Pl Q7 P1 BUMP

o 1 e 1 s 1 s

<
<

)

L«

C Pl
V2

C Pl
V3

C P1-
V4
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FST - 0.CONV (No comment) - HC2X
Program 1 (V1) - Position 1

0006
Retracts bump

*If a piece is received, the mode is 3, the piece is metalic, and the tray number is 4,

'Input: D 'Input: D 'Input: 'Input 'Output:
etects if etects if Activates
a tray i there is Pl stop
P1 RDY Pl PIECE Mode3 Pl Q4 Pl Q7 P1 BUMP

| | | | | | /1 | | (
— | I I /1 I ¥ ()
\
C Pl
V5
C Pl
Vo
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FST - 0.CONV (No comment) - HC2X
Program 1 (V1) - Position 1

0007
Retracts bump

*If a piece is received, the mode is 3, the piece is black, and the tray number is 6, 7 ¢r

'Input: D 'Input: D 'Input: 'Input 'Output:
etects if etects if Activates
a tray i there is Pl stop

P1 RDY Pl PIECE Mode3 Pl Q4 Pl Q7 P1 BUMP

o 1 e s s e A G

<
<

C Pl
V7

C Pl
V8

C P1-
V9

0008
Stores a 1 at the LSB of a word that is read by position 2 to know what type of piece is |it

'Output: 'Input:
Activates
Pl stop
P1 BUMP Pl Q4 F5.0

=] G
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FST - 0.CONV (No comment) - HC2X
Program 1 (V1) - Position 1
0009

0010

0011

0012

Stores a 0

'Output:
Activates
Pl stop

Pl BUMP

at the LSB of a word that is read by position 2 to know what type of piece is
'Input:
P1 04 F5.0

- |

Stores a 1

'Output:
Activates
Pl stop

Pl BUMP

/1 () —

at the MSB of a word that is read by position 2 to know what type of piece is
'Input
P1 Q7 17'5) ., 1L

- |

Stores a 0

'Output:
Activates
Pl stop

Pl BUMP

at the MSB of a word that is read by position 2 to know what type of piece is
'Input
P1 Q7 17'5) ., 1L

- |

Resets the tray number counter and extends the bump when no tray is at position.

/1 () —

'"Input: D 'Output:
etects 1if Activates
a tray i Pl stop
P1 RDY Pl BUMP
| (R)
|/ &)
TO
V0| - C Pl

it

it

it
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FST - 0.CONV (No comment)

- HC2X

Program 2 (V1) - Position 2
0001
Tray number counter
'"Input: T 'Input: D 'Counter:
ray pulse etects if Position
s sensor a tray 1 2 curren
P2 PULSE P2 RDY C_P2
| | /1 (
1 | /1 (T—
0002
Sends the LSB of the piece type to station 2 (also works as the start signal)
*If the mode is not 2, there is a tray, that bit is on, and there is a piece.
*If the mode is 2,the tray is not a pair number, there is a tray, that bit is on, and thgre
'"Input: D '"Input: D 'Flag: St
etects if etects if ation wit
a tray i there is h work in
Mode2 P2 RDY 'S . 0 P2 PIECE F _inProg
| | 1 | 1 | 1 (
/1 || || || (5)—
'Output:
F11.0 Mode2 P2 15
B e
0003
(also works as the start signal)
and there is a piece.

Mode?2

*If the mode is not 2,
*If the mode is 2,the tray is not a pair number,

Sends the MSB of the piece type to station 2
that bit is on,

there is a tray,

there is a tray,

that bit is on,

and thdre

'Flag: St

— /1

F11.0 Mode?2

0004

'"Input: D 'Input:

gnal
P2 Q6

a tray 1
P2 RDY

AN

Detects if the position sends a done signal and stores it in case the next position is n

'"Input: D '"Input: D
etects if etects if ation wit
a tray i there is h work in
P2 RDY F5.1 P2 PIECE F_inProg
| 1 | | 1 (
1 ! 1 (5)—
'Output:
P2 16
4444{5}444,

P

etects 1if 2 Done Si

bt

'Flag: Po
sition 2

Done
F P2 D

)

44441
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- HC2X

FST - 0.CONV (No comment)
Program 2 (V1) - Position 2
0005
Retracts the bump
* If there is a tray, the position is done, and the next position is free.
* If there is a tray, it is not in the middle of work with the piece, there is no piece,| a:
* If there is a tray, it is the 2nd mode, the tray is an even number.
'Input: D 'Flag: Po 'Input: D 'Output:
etects if sition 2 etects if Activates
a tray i Done a tray i P2 stop
P2 RDY F P2 D P3 RDY P2 BUMP
| | | | /1 (
— | I /1 ()
'Input: D 'Flag: St 'Input: D
etects if ation wit etects if
a tray i h work in there is
P2 RDY F inProg P2 PIECE
| | | /1 | |
1 I/I I/
'Input: D
etects if
a tray i
P2 RDY Mode?2 F11.0
| | | |
4441 1 11 | FAA*
Page 10
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FST - 0.CONV (No comment) - HC2X
Program 2 (V1) - Position 2
0006

'"Input: D
etects if
a tray i

When there is no tray at positon

Resets all flags, the position counter,

and extends the bump.

'Flag: St
ation wit
h work in

P2 RDY F inProg

/] 8

'Output:

P2 15
(R

"/
'Output:

P2 16
(R

\")
'Create a
delay fo
r debounc

debouncl

(R

"

'Flag: Po
sition 2
Done

F P2 D

(=)
R}

'Output:
Activates
P2 stop

P2 BUMP

R\
R}

TO

V0

C P2
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FST - 0.CONV (No comment) - HC2X
Program 2 (V1) - Position 2
0007

0008

'Output: 'Input: D 'Input: D 'Input: D 'Create a

Activates etects if etects if etects if delay fo
P2 stop a tray i there is a tray i r debounc
P2 BUMP P2 RDY P2 PIECE P3 RDY debouncl

Sends a signal to position 3 that the tray leaving position 2 has a piece

'Create a
delay fo
r debounc
debouncl

)

— | | | | /1 /1

'Output: 'Input: D 'Input: D 'Input: D 'Create a
Activates etects if etects if etects if delay fo
P2 stop a tray i there is a tray i r debounc
P2 BUMP P2 RDY P2 PIECE P3 RDY debouncl

'Flag: Te
1ls posit
ion 3 if
p3_piece

Sends a signal to position 3 that the tray leaving position 2 has no piece

Agg{syggf

'Create a
delay fo
r debounc
debouncl

)

R el e I e el

'Flag: Te
1ls posit
ion 3 if
p3_piece

Agg{Ryggf
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FST - 0.CONV (No comment) - HC2X
Program 3 (V1) - Position 3
0001

0002

0003

0004

Tray number counter

'"Input: T 'Input: D 'Counter:
ray pulse etects if Position
s sensor a tray 1 3 curren
P3 PULSE P3 RDY C_P3

| | /1 (
— | /1 (1)
Start pulse towards position 3

'"Input: D
etects if
a tray i
P3 RDY

- |

1s—

Sends the start pulse towards position 3

* If the mode is 2 and the tray number is not pair.

'"Input: D 'Flag: Te 'Output:
etects if 1ls posit NEW PIECE
a tray i ion 3 if / START
Mode2 P3 RDY TON3 P3 INO p3_piece P3 WORK
-1/ T e e i ()
'Flag: Te
1ls posit
ion 3 if
Mode2 F12.0 p3 _piece P3 INO

el I

If a done signal is received, it is stored in case the next station is not ready.

'"Input: D 'Flag: Po

etects 1if sition 3
a tray i Done

P3 RDY P3 IN3 F P3 D

Sl )

* If the mode is not 2, there is a tray, the station is at "out mode" and there is no pi¢ce
* If the mode is not 2, there is a tray, the station is at "in mode" and there is a piecg.
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FST - 0.CONV (No comment) - HC2X
Program 3 (V1) - Position 3
0005
Retracts the bump
*If there is a tray, the done signal was received, and the next position is free.
*If there is a tray, the station is at the "in mode", there is no piece, and the next pogit
*If there is a tray, the station is at the "out mode", there is already a piece, and the |ne
*
'Input: D 'Flag: Po 'Input: D 'Output:
etects if sition 3 etects if Activates
a tray i Done a tray i P3 stop
P3_RDY F P3 D P4 RDY P3 BUMP
| | 1 | /1 (
— | I /1 (58—
'"Input: D 'Flag: Te
etects if 1ls posit
a tray i ion 3 if
P3 RDY P3 INO p3_piece
| | /1 |
4444 | I/] l/f“‘
'Flag: Te 'Input: D
1ls posit etects if
ion 3 if a tray i
p3_piece P3 RDY P3 INO
| | 1 |
4441 | 11 | FAA*
'"Input: D
etects if
a tray 1
P3 RDY Mode?2 F12.0
| | 1 |
4441 | 11 | FAA*
0006

Resets the position tray counter and extends the bump.

'"Input: D 'Flag: Po
etects 1if sition 3
a tray i Done
P3_RDY F P3 D
| R)
|/ &)
'Output:
Activates
P3 stop
P3 BUMP
R)
&)
TO
V0 ———C P3
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FST - 0.CONV (No comment) - HC2X
Program 4 (V1) - Position 4

0001
Tray number counter

'"Input: T 'Input: D
ray pulse etects if
s sensor a tray i
P4 PULSE P4 RDY

'Counter:
Position
4 curren

C P4
o)

— | /1

0002
Start pulse towards station.
'"Input: D
etects if
a tray i TON4
P4 RDY :
— Timer
4444 | P
' 3
1s+
0003

Sends the start pulse towards position 4
* If the mode is not 2, there is a tray,

'"Input: D '"Input: D
etects if etects if
a tray i there is
P4 RDY TON4 P4 PIECE

Mode?2

* If the mode is 2, the tray number is odd, there is a tray,

and the tray has a piece in it.

and the tray has a piece in |it

'Flag: Po
sition 4
Working
F P4 W

)

— 1/ | /1 |

Mode?2 F13.0

el e

014.3

444{ }Agf
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FST - 0.CONV

(No comment)

- HC2X

- Position 4

Program 4 (V1)

0004
Retracts the bump
* If there is a tray at the position, the position is not working on the piece, and ther¢ !
* If the done signal is received.
*If the mode is 2 and the tray number is even.
'Input: D 'Flag: Po 'Input: D 'Flag: Po
etects 1f sition 4 etects 1if sition 4
a tray i Working there is Working
P4 RDY F P4 W P4 PIECE F P4 W
| | /1 | /1 (
— | /1 /| (R—
'Output:
Activates
pr4 stop
P4 IN3 P4 BUMP
|
- | )
'"Input: D
etects 1if
a tray i
Mode?2 F13.0 P4 RDY
| | | | | |
| | | |
0005

Resets the position tray counter and extends the bump if there is not tray.

'"Input: D 'Output:

etects if Activates

a tray i p4 stop
P4_RDY P4_BUMP
| (R
—/| ®)

TO

V0 C_p4

16
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FST - 0.CONV (No comment) - HC2X
Program 5 (V1) - Control Panel
0001

0002

0003

Green but
ton

Enables the run mode if the start green button is pressed.

'State: R
un

S_RUN

'State: R
un

S_RUN

Delay after the start signal (required to start the motors)

TONS

Timer

- |

I0.6

Enables Halt mode,

disables all modes

1

O

Model

Mode?2

Ry

Mode3
AAA{R}AAf
'State: R
un

S_RUN

S —
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FST - 0.CONV (No comment) - HC2X
Program 5 (V1) - Control Panel
0004

(after the small delay required for the logic)

Turns on the conveyor motors
*If the state is "run" and an operating mode is selected.

'State: R
un

S RUN TONS Model

'Output:
Turn on t
he convey
BELT ON

()

L A

Mode?2

1

Mode3

-

0005

Enables mode 1

If only the " I " button is pressed.

O 'State: R 'Create a

'Output:

Makes the
conveyor
BELT FWD

4444{ }444,

¢

'Button: I 'Button:
un delay fo
r debounc
B I B O S _RUN debounc?2 Model
| | /1 | | | /1
4444 1 I/I 11 I/I

Mode?2

AAAA{R}AAA,

Mode3

AAAA{R}AAA,

Page
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FST - 0.CONV (No comment) - HC2X
Program 5 (V1) - Control Panel

0006
Enables mode 2
If only the " O " button is pressed.

'Button: I 'Button: O 'State: R 'Create a
un delay fo
r debounc

B I B O S RUN debounc?2 Model

R e N e () —

Mode?2

5

Mode3

S

0007
Enables mode 3
If both buttons are pressed.

'Button: I 'Button: O 'State: R
un

B I B O S_RUN Model

e L e ()

Mode?2
AAA{R}AAf
'Create a
delay fo

r debounc
debounc?2

Agg{syggf

Mode3

Agg{syggf

0008
Logic required for pressing the buttons.

'Button: I 'Button: O 'Create a
delay fo
r debounc
B I B O debounc?2

)

-
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FST - 0.CONV (No comment) - HC2X
Program 5 (V1) - Control Panel
0009

0010

0011

Turns on the led of the " I "button when mode 1 is selected.

Model

'Led: I

- |

Turns on the led of the " O "button when mode 2 is selected.

Mode?2

'Led: O

- |

Turns on the red led when mode 3 is selected.

Mode3

'Led: Red
Light

L Red
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