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Background (1/2)
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Function Block Diagram (FBD)

« |EC 61131-3 M=l PLC 7HEE &

— FBD, ST, LD, IL, SFC

A = | M EH Eol AL ASHS
* |_|-§[ L E’ 1 |_-| -1 O — g |_|- = I o o
S R BH= =l 7|u Of
’ Arithmetic Operation ] [ Logic Operation ] | Comparison Operation
( ADD, SUB, MUL, ... ) ( AND, OR, NOT, ... ) (EQ GE, GT, LE, ...)
INO INO IN O
IN1— ADD IN1— AND IN 1 — GT
— out — out — out
IN_n — IN_n — IN_n —
OUT=INO+IN1+..+INn OUT = INO&IN1&...&INn A s B
Selection Operation ] [ Timer Operation
( SEL, MUX, MAX, MIN ... ) ( TOF, TON ...)
G — IN —
SEL o |-
IN_O — — ouT
IN1 — DELAY— e
OutslN(;IIG-O 007:0"!;0:OcomlnuesforDEI.AYﬂme Function BlockOl O:”
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Background (2/2)

VHSIC Hardware Description Language (VHDL)
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FBDtoVHDL

B

« FBDtoVHDLL FBD =21 POUE 7|FC 2 3l

— POU: function, function block, program

~ FBD= POUQ| AZ 7&

« 77HA| BZ A0 EX{SIH H

(29)

LT_INT 2

RNG_MIN
LTNL OUTH
PV_OUT }—1h2

(30)
v ouT LT_INT_2
= U our-

RNG_MAX l—, N2

(31)
AND_BOOL_2

- IN1 0UT-
FIN2

(32)

OR_BOOL_4
FINL ouT

MDL_E
ALE |

N2

|cand7fin317PTRIP7LDGIC

N3

T

INA
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(33)
AND_BOOL_2
™ 0UT-
OB_INIT_STA -T2
(24) (35)
OR_BOOL_4 AND_BOOL_2
L o1 ouTH -IN1 0UTH
-1N2 -1N2
-IN3

cond_final TRIP_LOGIC 1—*IN4
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entity FIX_FALLING is (

: generic(

INT_HI : integer := 8388607:
INT_LO : integer := -8388608
bH
port(
clk : in std_logic:
rst:in std_logic:
pulse : in std_logic:

PY_OUT @ in integer range INT_ LO to INT_ HI:
end FIX_FALLING:

architecture Behavioral of FIX_FALLING is
signal RNGMIN: integer range INT_LO 1o INT_HI

signal LT_INT_2_wire_29_OUT : std_logic:

LTINT_2_29 : entity work LTINT_2 port map
(clk => clk, rst=> rst A => RNG_MIN,

B_i => PV_OUT, R_o=>LT_INT_2_wire_28_COUT}:

TRIP <= AND_BOOL_2_wire_35_OUT;

process(clk, rst) begin
if(rst="1") then
TRIP_LOGIC <='0"
elseif(pulse = “1°) then
TRIP_LOGIC <= SEL_BOOL_2_wire_27:
endif;
end process:
end Behavioral:

= 600:

(FBD

VHDL Entity

A2k A0F + =0 Q)
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olzxg] 7;S H 3}
— HZ=Z 7 BA=E O
(29)
LT_INT_2
-IN1  OUT-
IN2 1)
0) AND_BOOL_2
[_INT_2 CIN1 ouTH
AR T i (32) L2220
. i OR_BOOL_4 AND_BOOL_2
- IN1 ouT -IN1
-IN2 OB_INIT_STA -T2
,/ -IN3 (34) (3%)
|cond_final_PTRIP_LOGIC 1' -Ih4 OR_BOOL_4 AND_BOOL_2
L oI 0uTH TN
-IN2 -IN2
-IN3

cond_final TRIP_LOGIC {_

-INA
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entity [POUName] is

generic O

port (
clk +in std_logic:
rst 1in std_logic:
DUISE ™

[linput Name] @ in [Data Type:ll * NPT
[[output Mamel @ out [Data Type:1] * — DUTPUT
[[output Namel : buffer [Data Tyvpe:ll ¥ - seengas

©architecture Behavioral of [POUName] is
[signal [constant Name] © [Data Typel = [intial Value:]] *

- CONSTAMT
[signal [CON Namel @ [Data Type:]1*

-- Conmeci/Conmtinuation (COM)

[[FBname_[local id]] : entity work.[entity] port map
([[portame] => clklrstlINPUTICONSTANTS [COMII®T]T

- Emity Calt
[[CONIOUTPUT] <= [COMSTANTSICON:11*  4sommmen

process(clk, rst) beain
iftrst = 117 then
[[OUTPUTIFEEDBACK] <= [initialvalue:]11*
- Quind initiakization
elseif{pulse = "1} then
[[FFEDBACK] <= [COMSTANTS|COM:]]*
—— Fepdback Assigament
end if:
end process.

 end Behawioral:
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(33)
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TN ouTH
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|
e
_ A ZF H3)
o 1 HA L—1—
(29)
LT_INT_ 2
RNG_MIN
SINL OUT-
PV_OUT F-INQ
(31)
(30) AND_BOOL_2
[T_INT_2 i 1
oo |- N1 ouT
SINL OUT-——-IN2 b
RNG_MAX -IN2 (32)
OR_BOOL_4
SINT OUT
MDL_E -IN2
ALE ) M — | |
|cond_final_PTRIP_LOGIC 1' “IN4 ]
L o1n1
-IN2
-IN3
cond_final TRIP_LOGIC || 1ma
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[ANDEOOL 2 |

DUT*

10 entity [POUName] is (
2 generic O

3 port (

4 clk ¢ in std_logic:

& rst 1 in std_logics

53 pulse ©in std_logic:
7
g

[[input Mame] :in [Data Tvpe:l] *
o [[output Mamel @ out [Data Type:1] * — DUTPUT
100 [loutput Mamel : buffer [Data Typeill ¥ - feemgack
1m0
120 end [POUNamel:

-— INPLIT

13

_&1; architec FrxA | CA T M=~

1%~ [signal [constant Name] @ [Data Type] = [initia@*
16: == TONSTAMT

17 [signal [CON Name] @ [Data Type:]1l*

18 — Gappeci/Captinvation {CON)
19

200 [[FBname_[local id]] : entity work, [entity] port map

210 ([ [porthame] => clk|rstlINPUT|CONSTANTS|[COM]I*T]*
a2 -~ Entity Gail

23

24 [[CONIOUTPUT] <= [CONSTANTSICON:1T*  4osimmment

25!

26 process(clk, rst) beain

27 if(rst = 117 then

28 [[OUTPUTIFEEDBACK] <= [initialvalue:]11*

29 — Qutput intiakization
300 elseiffpulse = 17 then

3 [[FFEDBACK] <= [CONSTANTS|CON;]]*

32 —— Fesdback Assigmment
33 endif:

34 end process:

35 end Behawioral:
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x|
— Connection/Continuation Bzt

(29)
LT_INT 2

RNG_MIN
SINL OUT-

entity [POUName] is (
generic O

1:
o
3 port (
PV_OUT }—-1N2 (1) 4 clk :in std_ogic:
(30) AND_BOOL 2 & rst in §td_log|c: .
LT_INT_2 & pulze ©in std_logic
Y o B 7
SIN1  OUT-—-IN2 . . a1
RNG FAX (32) (33) 8 [linput Mame] :in [Data Type:]] -
= N2 OR_BOOL_4 AND_BOOL_2 a@ [[output Mamel] @ out [Data Type:]] * — OUTPUT
TNl ouT ML DUT— 10 [[output Name] : buffer [Data Type:ll ¥ seengacw
MDL_E “IN2 0B_INIT STA CIN2 %
AL E T (34) (35) 12 end [POUName]:
|cond_fina1yrﬂT_LoGIc 1' -TN4 OR_BOOL_4 AND_BOOL_2 13 Hitecture Behavioral of (POLName] |
© architecture Behavioral o ame] is
-IH1 ouT- -IN1 ouT- JRIP
15 [signal [constant Mame] @ [Data Typel = [initial Value:1] *
-IN2 -IN2 .
: — CONSTAMT
. —IN3‘  17 = [CON Name] @ [Data Type:]1*
cond_final_TRIP_LOGIC -INA
-- Sonpreci/Comtinuaii, 2
19

200 [[FBname_[local id]] : entity work, [entity] port map
210 ([ [porthame] => clk|rstlINPUT|CONSTANTS|[COM]I*T]*

22 - Entity Gal

23

24 [[CONIOUTPUT] <= [CONSTANTSICON:1T*  4osimmment
25

26 process(clk, rst) beain
27 if(rst = 117 then

28 [[OUTPUTIFEEDBACK] <= [initialvalue:]11*

2 - Ouipui intiakization
300 elseiffpulse = 17 then

3 [[FFEDBACK] <= [COMSTANTS|COM:]]*

32 — Feedpack Assigment

33 end if:
'DEPENDABLE SOFTWARE 34 end process.
LA : P
BORATORY 35 end Behavioral:
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LT_INT_2
RNG_MIN
-IN1  QUT-
PV_OUT -IN2
1)
p AND_BOOL_2
LT_INT_2 _ i
VO _INT_ N1 ouT
-IN1  OUT- - TN2 B 7
RNG_MAX EL_INQ N ¢ )
\/ OR_BOOL_4 \ AND_BOOL_2
-IN1 OUT -IN1 ouTH
MDL_E “IN2 0B_INIT_STA (N2 /
AIE M3 3
|cond_final_PTRIP_LDGIC 1' N\ NG 4/ OR_BOOL_4 PAND_BOOL_2 Y
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entity [POUName] is (

generic (O

port (
clk ¢ in std_logic:
rst ©in std_logic:
pulse @ in std_logic:

[linput Name] @ in [Data Type:ll * NPT
[[output Mamel @ out [Data Type:1] * — DUTPUT
[[output Namel : buffer [Data Type:ll ¥ - seengacw
1
end [POUName]:

architecture Behavioral of [POUName] is
[signal [constant Name] © [Data Typel = [intial Value:]] *

- CONSTAMT
[signal [CON Namel @ [Data Type:]1*

——_Conneci/Conmtinuation (COM)

FEname_[local id]] : entity work, [entity] port map
([.[porthame] => clklrstlINPUTICONSTANTS [COM]I]

[[CONIOUTPUT] <= [COMSTANTSICON:11*  4sommmen

process(clk, rst) beain
iftrst = 117 then
[[OUTPUTIFEEDBACK] <= [initialvalue:]11*
- Quind initiakization
elseif{pulse = "1} then
[[FFEDBACK] <= [CONSTANTS|CON;]]*
—— Fopdback Assigament
end if:
end process.
end Behavioral:
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- . e
_ FSICE B Y H 5}
HA = O = -1
(29) 1: entity [POUName] is (
LT_INT_2 . . )
2 generic (
-IN1  OUT+ 3 port €
[PvoT fme a1 4 ck :in std_logic;
AND_BOOL 2 & rst in §td_log|c: .
53 pulse ©in std_logic:
-IN1 OoUT 7
e (32) (33) 8 [linput Name] @ in [Data Type:]] * -
OR_BOOL_4 AND_BOOL_2 o [loutput Mame] @ out [Data Type:]] * — ouTEUT
SN ouT _TN1 ouT4 10 [[output Namel : buffer [Data Type:ll * - zeengacw
‘ MDL_E “IN2 0B_INIT_STA -IN2 IAEDH
[ALE B{E (34) (35) 120 end [POUNamel:
[cond_final_PTRIP_LOGIC | TN OR_BOOL_& AND_BOOL_2 18
T ouT n 14 architecture Behavioral of [POUName] is
150 [=signal [constant Name] @ [Data Typel = [initial Walue:]] *
-IN2 -T2 ‘
3 18: - CONSTAMT
) 17 [signal [CON Name] : [Data Type:11*
cond_final TRIP_LOGIC | | 1Na / e P
/ 18 - Sonpect/Conrtinuation { COM)
149

20 [[FBrname_[local id]] : entity work. [entity] port map

210 ([LIporthame] => clklrstlINPUTICONSTANTS [COMIITTT
22
o

Zal

[[CONIQUTPUT] <= [CONSTANTSICON:1T*  4spn
25!
26 process(clk, rst) bean
27 if(rst = 117 then

28 [[OUTPUTIFEEDBACK] <= [initialvalue:]11*

2 - Ouipui intiakization
300 elseiffpulse = 17 then

3 [[FFEDBACK] <= [COMSTANTS|COM:]]*

32 — Feedpack Assigment

end if:
end process.
 end Behawioral:
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pulse @ in std_logic:

e ouT—12 b .
RNG_MAX |2 G2) (33)

HA
e 10 entity [POUName] is (
LT_INT 2 . _—
20 generic (O
-IN1  OUT- 3 port (
e (31) 4 clk @ in std_logic:
Q) AND_BOOL_2 gi rst 1 in std_logic:
7
g

[linput Name] @ in [Data Type:ll * NPT

OR_BOOL_4 AND_BOOL_2 3 [[output Mame] : out [Data Type:]] * . BUTPUT
TNl ouT ML DUT— 10 [[output Name] : buffer [Data Type:ll ¥ seengacw
/ -IN2 OB_INIT_STA -IN2 11 L
4 [ IN3 (34) 3%) g end [POUName]:
[cond_final_PTRIP_LOGIC | N\ OR_BOOL_& AND_BOOL_2 ‘ : ]
14 architecture Behavioral of [POUName] is
—1 . - +—[TRIP ]
m o i ot 15 [signal [constant Namel @ [Data Type] = [initial Value:]] *
-IN2 -IN2 .
16 - CONSTAMT
I 17 [signal [CON Name)] : [Data Type:]]*
d_final TRIP_LOGIC -
cond_final_ | 4_ INA o

— Gappeci/Captinvation {CON)
19

200 [[FBname_[local id]] : entity work, [entity] port map

210 ([ [porthame] => clk|rstlINPUT|CONSTANTS|[COM]I*T]*

22 - ity Gail

23

24 [[CONIOUTPUT] <= [CONSTANTSICON: 11" 4commment
25

26 process(clk, rst) beain
JErA TTEn
p [[OUTPUTIFEEDBACK] <= [initialvalue:]11*

—— OupuE initias
elseiflpm bl
3 [[FFEDBACK] <= [COMSTANTS|COM:]]*
32 —— Feedback Assignment

end if:
end process.
 end Behawioral:
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(29)
LT_INT 2

RNG_MIN
SINL OUT-

entity [POUName] is (
generic O

1:
2
3 port (
PV_OUT }—-1N2 (1) 4 clk :in std_logic:
(30) AND_BOOL 2 & rst in §td_log|c: .
RS, 53 pulse ©in std_logic:
I S o B el 7
-INL - OUT— - IN2 &  [linput Name] :in [Data Type:l] *
RNG TAX 12 (32) (33) 1AL ame] . In g3 [vpes —— NPT
= OR_BOOL_4 AND_BOOL_2 a@ [[output Mamel] @ out [Data Type:]] * — OUTPUT
SN ouT _TN1 10 [[output Namel : buffer [Data Type:ll * - zeengacw
MDL_E -IN2 OB_INIT_STA -IN2 1m0
AL E _IN (34) (35) 12 end [POUName]:
[cond_final_PTRIP_LOGIC | TN OR_BOOL_& AND_BOOL_2 18
- ouT - 14 architecture Behavioral of [POUName] is
- - 15 [signal [constant Namel @ [Data Type] = [initial Value:]] *
3 16: - GOMSTAMT
) 17 [signal [CON Name] : [Data Twpe:11*
cond_final TRIP_LOGIC || 1ma ‘
18 — Gappeci/Captinvation {CON)
19

200 [[FBname_[local id]] : entity work.[entity] port map

210 ([LIporthame] => clklrstlINPUTICONSTANTS [COMIITTT

22 — Enmtity Ca

23

24 [[CONIOUTPUT] <= [CONSTANTSICON:1T*  4osimmment

25!

26 process(clk, rst) beain

27 if(rst = 117 then

28 [[OUTPUTIFEEDBACK] <= [initialvalue:]11*

29

0 Ulse =17 then
[[FFEDBACK] <= [COMSTANTS|COM:]]*

32: wrent

end if:

end process.

 end Behawioral:
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K EKONKEUK

TINIVERSITY

£ 7

- FBDtoVHDL X5 Het £ 3o
— PLCopen TC6 XML H{™ 2.01 27|0r5 THESI= FBDE &S 2
— EO 2 HaZ XASo2 A

oo

(%) FBDtoVHDL - (m) X
FBDPath  [CiUsers\dslabUnputFIX_FALLING.xml | Validation ‘
VHDL Path  |C:\Users\dslabloutput | Open Translation |
FBD(xmI) - ~ VHDL
[<2xmi version="1.0" encoding:'U:I’F-e'7> |“!  lentity FIX_FALLING is =i |
project xmins="http:/mwww.plcopen.org/ixmlitc6_0201" = |generic(
xmins:ns1="http:/ww.plcopen.orgixmiic6 xsd” INT_HI : integer := 8388607, ﬂ
xmins:xhtmi="http:/www.w3.0rg/1999/xhtmI” xmins:xsd="ht{ INT_LO : integer := -8388608
<fileHeader companyName="DSLAB" );
creationDateTime="2009-07-06T02:47:20" productName port (
<contentHeader author="esk” clk: in std_logic;
modificationDateTime="2014-03-06T00:00:00" name="K rst: in std_logic;
<coordinatelnfo> pulse : in std_logic;
<fod> PV_OUT :in integer range INT_LO to INT_HI
<scaling x="16" y="16"/> MDL_E : in std_logic;
</fod> Al_E :in std_logic;
<ld> OB_INIT_STA: in std_logic;
<scaling x="16" y="16"/> PTRIP: out std_logic;
<Nd> TRIP: out std_logic;
<sfc> PTRIP_LOGIC: buffer std_logic;
<scaling x="16"y="16"/> TRIP_LOGIC: buffer std_logic;
</sfc>
</coordinatelnfo> ! PTSP : buffer integer range INT_LOto INT_H |
<[/contentHeader> I ‘ [\ | TTRIP CNT : buffer integer range INT_LO to ¥ |
< | 1»] 4 ] [
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FEH EM

H o A B
| TEH NS 43

(o]

o H= I, Function, 7|3}

BT
4 4

Output Variable 8 8 (out: 2, buffer: 6)

« 570X =0 O
|

>
g8, =8 X

Input Variable

Local Variable 11 11
33 (Function Block) 33 (entity call)

Initialization Correct

EPENDABLE SOFTWARE 1 6
LABORATORY


http://cse.konkuk.ac.kr/
http://cse.konkuk.ac.kr/
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S Yot AlLIE2|2E St A|l=|0|M Z14tE H|luw &4
— FBD Simulator2t ModelSim= 0| &%t A|Z2||0|H A1t 0| &

- FIX_RISING FIX FALLING
Scenario
Initial Value 27,500 12,500
10-100 10-100
R f Ch _ .
(Stepwise: 10) (Stepwise: 10)
Input
Simulation o
Results
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Al & 0]
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o

rot
HI
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# [LNoX ]
* *
FBD SIMULATOR
Input List Operation
ik Input (Type) CurrentCycle: 100 [ Next | | Prev
PV_OUT [14512 ant
Graph -
) 14,500
Selection
MDL_E o (ool & Pv_ouT 14,250
™ MDL_E 14,000
M oB_INIT_STA -
0B_INIT_STA [0 | (eooly LS50
———— ALE
AE 0 | moon & A 13,500
™ PTRIP
Local List = 13,250
Name Initial Value Type & TRIP
13,000
HYS 300 (inty ™ PTRIP_CNT
MAXCNT 10 any & FTRIP_LoGic 12750
PHYS 300 (int)
RNG_MAX 29400 (int) & pree 21500
RNG_MIN 600 anty R TRIP_CNT
TRUE 1 (bool) e
™ TRIP_LOGIC i
EAESE 0 {Eoch) = ALE =TSP MDL_E | PTRIP_GNT + TRIP_CNT 1 TRIP_LOGIC — PTRIP -=- PB_INIT_STA
1 1 (int) & TP Pyv_ouT
0 0 anty :
<« [ »
] wave - m] X

File Edit View Add Format Tools Bookmarks Window

m] Wave - Default

Help

CR=1- R

B

-5

@ f

100 us 4 [El

ursor 1 (900 ps

L 03 I3 Y [T

ModelSim
VHDL A|Z2{0|M Z1t

0 ps to 501532600 ps fscenario_standard/TRIP_CNT

FBD SimulatorE &%+
FBD A|=2{|0|M
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