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Note

The connection elements from the block library expan-  This connection elemants are described in volume 8.
sions 907 PB 360, PB 361 and PB 362 have been inte-
grated into the programming system 907 PC 332.

CE name ' Function Page from CE iibrary
ADR | Store absolute address . ......................... ... . . . 1 Vol.8 . 807 PB 361
iDLB - Readindirect, bit ... 0 2 Vol. 8 . 907 PB 361/362
IDSB Write indirect, bit .......... ... 3 Vol. &8 . 907 PB 361/362
PID—PARA Operatecontroller ................... .. ... ... ... . 4 Vol. 8 . 907 PB 361
PID~-RUN Controlonecycle ............. ... ... ... .. . . . 6 Vol.8 . 907 PB 361
PID-VERW Initialize, manage controller .................. .. ... .. .. ... 7 Vol.8 . 307 PB 361
UD_SEND Function block for the timer module 07 UD60 .. ... ......... 10 Vol 8 . 907 PB 362
Ub_EMPF Function block for the timer module 07 UD 60 .............. 13 Vol. 8 | 907 PB 352
UbD ANZ | Function block for the timer module 07 UD 60 ............ .. 16 Vol. 8 . 907 PB 382
AMELD Change annunciator, word ............... .. ... .. . ... . ... 19 Vol. 8 . 907 PB 360
BMELD Change annunciator, bit ............ ... ... ... ... . ... 21 Vol. 8 . 907 PB 360
COPY Copyamemoryarea ...................... i 23 Vol. 8 | 907 PB 380
FIFOB | FIFO bt oo 24 Vol. 8 . 907 PB 360
FIFOW | FOFO,Word ..o 26 Vol.8 . 907 PB 360
FKG | Function generator .. ... .. .. ... 28 Vol. 8 . 907 PB 361
KT_DRU Qutput of a text page with variables (07 KT 60) ............. 30 Vol. 8 . 907 PB 362
KT_INI Initiafization of text processor 07 KT60 ...... ... ........... 33 Vol. 8 . 907 PB 362
KT_RD Block for generat text input 07 KT60 ...................... 35 Vol. 8 . 907 PB 362
KT WR Block for general text output 07 KT 60 ..................... 38 Vol. 8 . 907 PB 362
KT_ZUST Block for interrogating 07 KT 60 condition register .......... 41 Vol. 8 . 907 PB 362
LIFO LIFO word ... o 44 Vol. 8 . 907 PB 380
LIZU Listallocator ............. . .. . 46 Vol. 8 . 907 PB 360
PI Proportional —integral controller ................ .. ... .. .. 48 Vol. 8 . 907 PB 361
FO_RD Read communication module 07 PO60 ............... ... . 50 Vol. 8 . 907 PB 362
PO_WR Write communication block 07 PO60 .......... ... ........ 57 Vol.8 . 907 PB 362
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Finding connection elements

in the currently available connection element iibrary, the
connection elements are sarted in two different orders.
They are sorted:

1.in function groups
2. alphabetically.

Note:

In case of older central units (R101, R201), the process-
ing times of connection elements are 16 % slower than
thase of central units R302.

Q07 PC 332/ 'ssued: DB.g4



ABB Procontic T 200 functions, arranged according to function groups

The following overview summarizes the connection ele-
ments in function groups. You will find a detailed descrip-
tion starling with the stated pags.

Cail name in FBD/LD Connection element Page in CE-library
Binary functions
& AND 7
/ LOGIC OR, BINARY 1
=1 EXCLUSIVE OR, BINARY 26
MAJ Majority 63
= Allocation, binary 25
Latch functions
=5 Aliocation set type 30
= Allocation reset type 29
RS Dominant set latch 79
SR Dominant reset latch 90
Arithmetic functions, word
+ Addition, word 11
- Subraction, word 13
* Multiplication, word 8
Division, word 16
*: Multiplier with divider 9
BET Absolute value, conditional 47
IBET Absolute value, unconditional 3

507 PC 332/ssued: 05,94



Call name in FBD/LD

Connection element

Page in CE-library

Arithmetic functions, wor

d

KPL Compiement, conditional 60
IKPL Complement, unconditional 6
SFT1L Shift for 1 bit position to left 80
SFT1R Shift for 1 bit position right 81
SFT8L Shift for 8 bit positions to left 82
SFT8R Shift for 8 bit positions to right 83
=W Allocation word 31
Arithmetic functions, double word

+D Double word addition i2
-D Double word subtraction 14
*D Double word multipiication 10
D Double word division 20
SQRT Square root 89
=D Allocation, double word 28
Comparison functions

> Greater than, word 32
>= Greater than or equal to, word 33
= cqual, word 27
< > Not equal, word 23
<= Less than or equal, word 22
< Less than, word 21
>D Greater than, double word 34
<D Less than, double word 24

867 PC 332/1ssued: 05,94




Call name in FBD/LD Connection element Page in CE-library
Timer functions
ESV On delay timer 52
ASY Off delay timer 41
MOA Singie shot timer with abortion 66
MOK Single shot timer, constant 68
PDM Oscillator with 2 timers 76
ST Timer setup value allocation 91
Counter functions
SZ Counter setup vaiue allocation 83
ZN Up counter 111
ZG60 Control 07 ZG 60 107
Program control functions
SPBM Conditional jump to label 87
MRK Jump label 70
MA Label, start 61
ME Label, end 64
PE Program end 78
SPE Absolute end of user program 88
DEF A Beginning of user function block defi- |51
nition
BE End of user function block definition 45
IBE End of interrupt block 56
BA NP User function block call without para- |44
meters
IBA _NF User function block call without para- | 1
meters, unconditional

807 PC 332/tssued: 08.94



Call name in FBD/LD

Connection eiement

Page in CE-library

Format conversion

C/wW BCD to binary conversion 48
Ww/C Binary to BCD conversion 102
W/D Word to double word conversion 103
D/W Double word 1o word conversion 50
PACK Pack binary variables in word 72
PACK1 Pack word (function block} 74
UNPACK Unpacking a word into binary varia- 98
bles
UNPACK Unpacking a word (function block) 100
Pulse
[+ Rising edge pulse 53
I— Falling edge pulse 54
Logic functions with word values
WAND Logic AND function, word 104
WOR Logic OR function, word 105
WXOR Exclusive OR logic function, word 106
Step chains
ISCH Initialization 59
Analog value processing
ANAI Read analog values (07 EA 60 .. .63) 35
ANAI1 Read analog values (07 EA 60...65) 37
ANAO Output of analog values 39

907 PC 332/issued: 08.54




Call name in FBD/LD Connection element Page in CE—library
Special functions
it then 17
[f then, word 19
If then, double word 18
NOTBIT 71
Higher Order functions
AWT Selection gate 43
BEG Limiter, conditional 46
IBEG Limiter, unconditional 2
IDL Indirect reading, conditional 57
IIDL Indirect reading, unconditional 4
DS indirect writing, conditional 58
DS Indirect writing, unconditional 5
SIN Sine 0 to 360 degree 84
SIN1 Sine 0,0 to 360,0 degree 5
COS Cosine 49
UHR Clock 95

937 PC 332/ssued: 08.94



ABB Procontic T 200 functions, arranged alphabetically according to call
names
The following overview summarizes the connection elements in the same order you can find them in the pro-

gramming software. You will find a detailed description of the according connecticn element under the stated

page.
Cail name in FBD/LD Connection eiement Page in CE—library
'BA NP User function block call without para- |1
meters, unconditional
BEG Limiter, unconditional 2
IBET Absoiute value, unconditional 3
oL Indirect reading, unconditional 4
'IDS Indirect writing, unconditional 5
IKPL Complement, unconditional 6
& AND 7
* Multiplication, word 8
*: Multiplier with divider 9
*D Double word multiplication 10
+ Addition, word 11
+D Double word addition 12
— Subraction, word 13
-D Double word subtraction 14
/ Logic or, binary 15
Division, word 16
If then 17
if then, double word 18
If then, word 19
:D ' Double word division 20
< Less than, word 21
<= Less than or equal, word 22
<> Not equal, word 23
<D Less than, double word 24

907 PC 332/1ssued: 08.94 0—-7



Call name in FBD/LD Connection element Page in CE-library
= Allocation, binary 25
=1 Exclusive or, binary 26
=7 Equal,word 27
=D Allocation, double word 28
=R Allocation reset type 29
=5 Allocation set type 30
=W Allocation word 31
> Greater than, word 32
>= Greater than or equal to, word 33
>D Greater than, double word 34
ANA| Read analog values (07 EA 60...63) 35
ANAI1 Read analog values (07 EA 60...65) 37
ANAO Output of analog values 39
ASV Off delay timer 41
AWT Selection gate 43
BA NP User function block call without para- |44
meters
BE End of user function block definition 45
BEG Limiter 48
BET Absolute value 47
C/w BCD to word conversion 48
COS Cosine 439
D/W Double word to word conversion 50
DEF A Beginning of user function block defi- |51
nition

907 PC 332/1ssued: 08.94



Call name in FBD/LD Connection element Page in CE—library
ESV On delay timer 52
[+ Rising edge pulse 53
- Falling edge pulse 54
IBE End of interrupt block 56
IDL Indirect reading 57
DS Indirect writing 58
1ISCH Initialization of step chains 59
KPL Complement 60
MA Label, start 61
MAJ Majority 83
ME Label, end 64
MOA Single shot timer with abertion 66
MOK Singie shot timer, constant 68
MRK Jump label 70
NOTBIT 71
PACK Pack binary variables in word 72
PACK1 Pack word (function block) 74
PDM Oscillator with 2 timers 76
PE Program end 78

G637 PC 332/lssued. 08.54




Call name in FBD/LD Connection element Page in CE-library
RS Dominant set latch 73
SFT1L Shift for 1 bit position to ieft 80
SFT1R Shift for 1 bit position to right 81
SFT8L Shift for 8 bit positions to left 82
SFT8R Shift for 8 bit positions to right 83
SIN Sine 0 to 360 degree 84
SINT Sine 0,0 to 360,0 degree 85
SPBM Conditional jump to label 87
SPE Absolute end of user program 88
SQRT Square root 89
SR Dominant reset latch 80
ST Timer setup value allocation 9N
SZ Counter setup value allocation 93
UHR Clock 95
UNPACK Unpacking a word inio binary varia- 98
bles

UNPACK1 Unpacking a word (function block) 100
w/C Binary to BCD conversion 102
W/D Word to double word conversion 103
WAND Logic AND function, word 104
WOR Logic OR function, word 105
WXOR Exclusive OR logic function, word 106
ZG60 Control 07 ZG 60 107
N Up counter 111

§C7 2C 332/ssuec: 08.94



Instruction for use

The description of function blocks has the foliowing lay-

out:
Call name in FBD
_. Function
Dox MULTIPLICATION
| :
C . FepLo - __ Representation in
Pl B FBD/LD
Lo : .
. : EW 0.00,00 Example'
o - T Mwooo.oo , FBD and IL of
| i b B3 . EWG.00.00 —— = AW 0.02,00 X N g .
o —_c R MW 00000 e AW 0.02.00 o transiated FBD
cod i
o
Lo
i
!
H i
i
1 I
L
!
| .
. Parameters . Parameters:
| E1 WORD i:vv i»x.:dw_ {yavgl i tnputs / outputs /
, AW AW Ti, L

i E2 WORD EW EW, MW, MW, data types / permissible
: FW AW AN T Z i et
D WORD NV MW A, A | operands / description
: |
i !
. Description in mode 1 in case of an arithmatc overflow no I - P
| P fimitation will be carried out. but the more signil— | _. Detailed deSC”PtFOﬂ

The operand value at iput £1 will be mult:plied by the icant partial valug of the result will be stored in .

cperand value a! F2 and the resull will be allocated 1o the auxiliary accurnulator (MW 4097.08) and tne

the operand at outout Al lower partial value of result in the ascumulator.

Additionally the ARI bit M 127,04 will ba setto 1.

in case of multiptication, in mode C the resufts are lim- Example for made 1
. ited to +/— 32762, I such a limitalion is carried out,
i the bit fiag M 127,04 will be set. This bit remains set MW Q00,00 * #W10 = AW 0.03.01
| wntil it is delefed by the wser program, even i further +32760 * 10 = — 460 and MW 409706 = &
! caleylations no longer reach the Iimitation {7FFBH T O0DAH = FFGOH)

CE Data

Operating time: 07 ZE 60 07 ZE 61/63 07 ZE 62

Basic operating time: 34d us 344 us 184 us _ Other data of
additional oparating time: B8 s 338 us 178 us 7 :
| function block
Qutput updating yes .
Available with: ABB Procontic T200 and 807 PC 332

907 PC 338 issued: 09.93

Further explanations

FBD/LD
input and cutput parameters shown in italics cannot be
displayed when starting the CE.

Element data

Operating time:
Basic operating time: runtime without doubling
Additionat operating time: runtime per doubling

Output updating: specifies whether the output is re—al-

located in every cycle. In case of "no”, connection to fur-
ther CEs is not possible.

Note for extended 1L

You can cail 2 CE in the extended IL by using
$ <call name in the FBD >

cr by using the menu.

Display the translated IL
The translated IL of the FBO/LD or the extended iL can

be displayed by using the menu (call with <space bar>
—> 'Display translated IL’ in the editor).

807 PC 332/lssued: 08.94
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USER FUNCTION BLOCK CALL WITHOUT !BA_NP
PARAMETERS, UNCONDITIONAL

FBD/LD IL |
'BA_ NP 'BA NP ! BA 03
-4 BN B 03 ~—1 BN AB 027
‘ -t AB AB 027 —d AB
|
| .
Parameters
BN SPECIAL BOC ... B255 input in FBD: Bxx
AB SPECIAL ABOO ... AB39 [nput in FBD: ABxx
Description L i FBD
User function blocks offer the PLC user the possibility of o
. . . main program
defining, in one single step, frequently used program ‘
parts as a user biock and of calling this block then as .
often as he wants. IBANXK ABxxX l [iBA NP |
. : Box —{ BN |
The program part represented by the user function biock _ : ABxx 1 AB |
is executed immediately after the function biock is
called.
f FE ]
IPE end of main progr.
1PB ABxx | DEF_A
‘ ABxx — AB
. | :
. |
IBE 5 BE
CE Data
Operating time: g7 ZE 80 67 ZE61/63 07 ZE B2
Basic operating time: 3386us 33.6 nus 17.7 ps
Additional operating time: ——n —— ———
Output updating: -
Available with: ABB Procontic T200 and 907 PC 332

$07 PC 332/lssued: 08 94 1 H



IBEG LIMITER, UNCONDITIONAL
FBD/LD IL
IBEG 'BEG ! BA 03
—_—t BN B 03 —i BN FB 023
EP EW 0.00,00
— 1 EW 0.00,00  m EP #W 100
= R OLE] #W 100 —_ OG EP #W 10
—_ UG AT fm #W 10 —_ UG e AW 0.02,00 AP AW 0.02.00
Parameters
BN SPECIAL BOO ... B255 input in FBD: Bxx
E1 WORD EWw, EW' MW, MW" waord input
#W, AW, AW Tl ZI
0G WORD EW, EW’, MW, MW, upper limit
#W, AW, AW’ TI. ZI
uG WORD EW, EW’, MW, MW’, lower limit
#W, AW, AW Tl 7
At WORD MW, MW', AW, AW output
Description
The block IBEG limits a variable input value (E1) to a
maximal amplitude between adjustable limiting values
{upper [imit OG, lower limit UG) and allocates this limited
value to an output variable (A1).
CE Data
Operating time: 07 ZE 60 07 ZE61/63 07 ZE 62
Basic operating time: 20.2 us 202 us 11.8 us
Additional operating time: —-——= -——= —-——=
Output updating: yes

Memory allccated once when

called:

Available with:

14 double words of 32 bit each

ABB Procontic T200 and 907 PC 332

Q07 PC 23Z/ssued: 08 84



ABSOLUTE VALUE, UNCONDITIONAL

IBET

FBD/LD | Example
FBD/LD IL
'BET IBET iIBA 03
~1 BN B 03 - BN FB 022
epP EW 0.00,00

—_ £1 A7 f EW 0.00,00 = — AW 0.02,00 AP AW 0.02,00
Parameters
BN SPECIAL B00..B 255 Input in FBD: Bxx
E1 WORD EW, EW', MW, MW", input value

#W, AW, AW TI, Z|

Al WORD MW, MW AW, AW amount of input value

Description

The input variable value will be formed and will be allo-
cated to the output variable. in other words, if the input
value Is negative the output value is positive. If the input
value is positive the output value is also positive.

In case of —32768 (8000H) the result is again —32788,
because this number is not defined.

CE Data

Operating time: 07 ZE 60 07 ZE61/63 07 ZE 62
Basic operating time: 118 us 11.8 us 5.9 us
Additional operating time: -——= -—= —-—=

Output updating: ves

Memaory aliocated once when

called: 5 doubie words of 32 bit each

Available with: ABB Procontic T200 and 907 PC 332

507 PC 332flssued: 06 94 3



lIDL INDIRECT READING, UNCONDITIONAL

FBD/LD
FBD/LD IL
HIDL DL 5 BA 04
EP #W4
- OFFS #W4 - OFFS EPA MW 000,00
-—1 BADR MW 000,00 =md BADR AP AW 0.00.00
ZADR fom ZADR = AW 0.00,00
Parameters
BN SPECIAL Input in FBD: Bxx
OFF WORD EW, EW’, MW, MW’ offset, distance
#W, AW, AW' TI, ZI
BADR WORD EW, EW', MW, MW', basic address
AW, AW TI, Zt
ZADR WORD MW, MW, AW AW’ destination address
Description

The block transfers the variable content defined by
means of the basic address and offset (distance) to the

given address. Only distances values between 0 and
127 are allowed.

An allocation out of the flag ranges will not be reported.

Source address: Basic address MW 00,00
+ Offset 4

Source address MW 00,04

CE Data

Operating time: 07 ZE 60 07 ZE61/63 07 ZE B2
Basic operating time: 10.9 us 10.9 us 59us
Additional operating time: — - -

Qutput updating: yes

Memory allocated once when

called: 5 double words of 32 bit each

Available with: ABB Procontic T200 and 907 PC 332

-7 4 907 PC 232/1ssued: 08.54



INDIRECT WRITING, UNCONDITIONAL DS

|
FBD/LD IL

DS Nos ! BA 04
- BN B 04 —t BN B 020

[ EP MW 000,00
— QADR MW 000,00 == QADR EPA AW 0.02,00
| ——t DIST #WS5S - DIST EP #W5
| - BADR AW Q.02 00 = BADR
|
!
Parameters
BN SPECIAL tnput in FBD: Bxx
QADR WORD EW, EW’, MW, MW, source address

#W, AW, AW TI, ZI
DIST WORD EW, EW', MW, MW", offset

#W, AW, AW T1, Zi
BADR WORD EW, EW’, MW, MW, basic address

AW, AW
Description

The block transfers the content of a source address to a
target address, calculated from the basic address and
distance. Only distance values between 0 and 127 are
allowed,

Target address calculation:
forinst.:  Basic address AW 0.02,00
+ Distance 5

Target address AW 0.02,05

If the calculated destination address is out of range, no
allocation will be performed and the error lag M 127,04
will be set to one.

CE Data

Operating time: 07 ZE 60 07 ZEB1/63 07 ZE62
Basic operating time: 20.2 us 20.2 us 10.1us
Additional operating time: —-—— - -—=

Output updating: yes

Memory allocated once when

calied: 17 double words of 32 bit each

Available with: ABB Procontic T200 and 907 PC 332

507 PC 332/lssued: 08.94 5 -?



IKPL COMPLEMENT, UNCONDITIONAL
FBDILD.
FBD/LD IL
IKPL IKPL ! BA 03
—ed BN B 03 - BN FB024 !
EP MW 000,00
] £7 AT S MW 000,00 = — AW 0.02,00 AP AW 0.02,00
Parameters
BN SPECIAL BO00...B 255 [mput in FBDs: Bxx
E1l WORD EW, EW', MW, MW", input value
#FW, AW, AW T, ZI
Al WORD MW, MW, AW, AW 1's compiement of the mput vaiue
Description

The block forms the 1's complement ofthe input variable
(E1) and stores this complement in the output variable

{Al}.
1T's complement: = every bit is inverted separately

» in case of bit variables the status
is inverted

CE Data

Operating time: 07 ZE 60 07 ZE 61/63 07 ZE 62
Basic operating time: 7.6 us 7.6 us 4.2 us
Additional operating time: - - ———

Output updating: yes

Memory allocated once when
called:

Available with:

2 double words of 32 bit each
ABB Procontic T200 and 907 PC 332

857 PC 332/Issued: 0854



AND &
FEDRD. =
FBD FBD IL i
& & % E00000 |
—1 E7 E 0.00,00 == & E 0.03,11 ;
- £z AT E0.03,11 md e £ 0.02,00 = A0.02.00
LD LD
E1 E2 A1 E 0.00,00 E 0.03,11 A 0.02,00
Hl{—1—0- —11 11 () —
|
Parameters
E1 BINARY E,E M, M, #B0, operand 1 of the AND function
#B1, A A, S, T 7Z
E2 BINARY E E', M, M, #B0, operand 2 of the AND function, can be duplicated
#B1,A,A S5, T 7
AT BINARY M M,A A, S TZ result of the AND function

Description

Logic AND function cf signals at inputs E1 and E2 with

result allocation to output A1,

E2 can be duplicated. The inputs and outputs can be in-

veried.

Truth table:

E1 E2 | Al
0 0 0
1 4] 0
0 1 0
1 1 1

CE Data

Operating time:
Basic operating time:
Additional operating time:

Cutput updating:

Available with:

07 ZE 60 07 ZE61/63 07 ZE &2
7.9 us 79 us 6.4 us
7.7 us 7.7 us 22us
yes

ABB Procontic T200 and 907 PC 332
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* MULTIPLICATION, WORD
| Example |
FBD/LD IL
* * ! EW 0.00,00
— EW 0.00,00 — * MW 0000.00
—t £ AT b— MW 0000 .00  med — AW 0.02,00 = AW 0.02.00
Parameters
E1 WORD EW, EW’, MW, MW", Muitiplicant
E#W, AW, AW, T, ZI
E2 WORD EW, EW', MW, MW, Multiplier
#W, AW, AW T1, ZI
Al WORD MW, MW, AW, AW’ Result

Description

The cperand value at input E1 will be multiplied by the
operand vaiue at E2 and the result will be allocated to the
operand at output A1.

In case of multiplication, in mode 0 the results are limited
to +/— 32767. If such a limitation Is carried out, the bit
flag M 127,04 will be set. This bitremains set untilitis de-
leted by the user program, even if further calculations no
longer reach the limitation.

In mode 1in case of an arithmetic overflow no limitation

will be carried out, but the more significant partial value
of the result will be stored in the auxiliary accumulator
{MW 4097 .06} and the lower partial value of the resuftin
the accumulator. Additionally the AR! bitM 127 04 willbe
set to 1.

For further information on mode ¢ and 1 see Section 4,
Ch. 3.2.8, page 3—22.

Example for mode 1:

MW 000,00 * #W10 = AW 0.03.01
+32760 * 10 = —160 and MW 4097,06 = 4
(7FF8H * 000AH = FF60OH])

CE Data

Operating time: 07 ZE 60 07 ZE61/63 07 ZE 62
Basic operating time: 289 us 289 us 155 us
Additional operating time: 284 us 284 us 150 us

Output updating: yes

Available with:

ABB Procontic T200 and 207 PC 332

907 PC 332/lssued: 068.34



MULTIPLIER WITH DIVIDER

|

FBD/LD IL
* *; 1BA 000
e AN MWQ0000,00 — Z1* FB 0003
—1 72 MWO0G0,01 — Z2: EP MWO0Q000,00
— 73 Al p— #W228 —t 73 Al MWO0OC02,02 EP MWOQ0000,01
EP  #W228 |
AP MWOU002 02
Parameters
21* WORD EW, EW’, AW, AW’ Muitiplicant
MW, MW', TI, ZI, #W
Z2: WORD EW, EW', AW, AW’ Multiptier
MW, MW' Tl Zi, #W
23 WORD EW, EW', AW, AW Divisor
MW, MW' Tl ZI, #W
Al WORD AW, AW’ MW, MW’ Result

Description

The value ofthe operand at the input 21~ is multiplied by
the value of the operand at the input Z2: , the intermedi-
ate resultis divided by the value of the operand at the in-
put Z3 and the end result is allocated to the operand at
the output Al.

The end resultis checked for a value fransgression. The
ARI BIT (M 127,04} is set for each overflow. It must be re-
set by the user after evaluation.,

Internally, a 32—bit value is produced on multiplication
so that no accuracy is lost during the course of subse-
quent division. The end result is rounded up if the divi-

lfthe divisor has the value 0, the positive or negative limit
value cfthe range of numbers is allocated to the output.
For division by G applies:

A1 = - 32 767 (8001 H) if the dividend is negative and

A1

il

+32 767 {(7FFF H) if the dividend is positive.
In both cases a value transgression is detected.
Range of humbers for the inputs and outputs

Integer word (16 bits).

sicn remainder is > 0.5. If a number overflow is pro- Lower limit: 8001 H - 32767

duced (e.g. when division by 0 is performed), a value  Upper limit: 7TFFF H +32 767

transgression is detecied. Not aliowed: 8000H ==

CE Data

Runtime: 07 ZE 60 07 ZE 61/63 07 ZE 82
Basic operating time: 664 us 664 us 334 us
Additional operating time: - ——- -

Output updating: yes

Memory allocated once when called:
Available as of:

92 double words of 32 bits each
ABB Procontic T200 / 907 PC 332

8G7 PC 332/Issuec: 06.94



*D DOUBLE WORD MULTIPLICATION

FBD/LD I |

|

*D *D IBA 000
~— £ #D228 et FB 0CO7
- E? Al p— MDO001,00 s —MD0002,00 EP #D228

EP MD0QO001,00
AP MD0002,00

Parameters
£ DOUBLEWCRD ED, AD Multipticand
MD, MD’, #D
E2 DOUBLE WORD ED, AD Muitiplier
MD, MD’, #D
Al DOUBLE WORD  AD, MD, MDY Result
Description Inputs and outputs can neither be duplicated nor ne-

gated.
The vaiue of the double word operand at the input E1is
muiitiplied by the value of the doubie word operand at the
input E2. The result is aliocated to the operand at output

Al integer double word {32 bits).

Range of numbers for the inputs and outputs

The result is checked for a value transgression. As a  Lower limit: 8000 0001 H- —2 147 483 647
function of the mode bit (M 127,15), the resultis limited to Upper limit: 7FFF FFFF H +2 147 483 647
+/— 2147483647 in the event of an overflow (mode=0)  Not allowed: 8000 0000 H ———

or the two flags CY {M127,00) and OV (M127,01) are set

(mode=1}. The ARI BIT (M 127,04) is set for each over-

flow. it must be reset by the user after evaluation.

For further information on mode 0 and 1 see Seciion 4,
Ch. 3.2.9, page 3-22.

CE Data

Runtime: 07 ZE 60 07 ZE 61/63 07 ZE 62
Basic operating time: 1166 us 1166 us 661 us
Additicnal operating time: —— ———— -———

Output updating: yes

Memory allocated once when called: 88 double words of 32 bits each

Available as of; ABB Procontic T200 / 907 PC 332

H 10 9Cy PC 332/lssued. 08,94



ADDITION, WORD

| ) Jj Example |
i FBD/LD IL |
I
+ + ! EW 0.00,00
— £7 EW 0.00,00 ==e + MW 0000,00 |
— 2 AT Jrma— MW 0000 00 s — AW 0.02,00 = AW 0.02,00 ‘
F
i
L !
Parameters
E1 WORD EW, EW', MW, MW", 1st summand
#W, AW, AW, Ti, ZI
E2 WORD EW, EW', MW, MW", 2nd summand; input can be duplicated
#W, AW, AW, T|, Z
Al WORD MW, MW, AW, AW Result
Description caiculations no longer reach the limitation, until it is de-

The operand value at input E1 will be added to the oper-
and value at E2 and the result will be allocated to the op-
erand at output A1.

In case of addition in mode 0 the results are limited to
+/- 32767. If such a limitation is carried out, the bit flag
M 127,04 will be set. This bit remains set, even if further

leted by the user program.

fn mode 1in case of an arithmetic overflow no limitation
is carried out; only the Carry (M 127,00) and Overfiow (M
127,01) flags will be set. The ARI bit M 127.04 is used as
an additional display.

For further information on mode 0 and 1 see Section 4,
Ch. 3.2.9, page 3-22.

Examples for mode 1:
Example 1:

IMW 000,00 + #W 10 = AW 0.03,01

+32760 + 10 = —32766 with Carry bit = 0 and Overflow bit = 1
(fFF8H)  + 000AH = 8002H)
Exampie 2:

IMW 000,00 + #W —10 = AW 0.03,01

—32760 + =10 = +32766 with Carry bit = 1 and Overfiow bit = 1

{8008H + FFFBH = 7FFEH)

CE Data

Cperating time: 07 ZE 60 07 ZE61/63 07 ZE 62
Basic operating time; 27.2 us 27.2us 16.1 us
Additional operating time: 21.8 us 21.8us 11.8 us

Qutput updating: yes

Available with: ABB Procontic T200 a

nd 807 PC 332

11
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+D DOUBLE WORD ADDITION
FBD/LD
|
FBD/LD R
+D +D IBA 0G0
m—— F] #D228 — FB 0005
—_—1 £2 Al MDO0D01,00 e e [100002,00 EP #D228
EP MD0001.00
AF MD0002,00
Parameters
E1 DOURBIEWORD ED, AD 1st summand
MD, MD’, #D
E2 DOUBLE WORD  ED, AD 2nd summand
MD, MDD, #D
Al DOUBILEWORD  AD, MD, MD’ Result
Description Inputs and outputs can neither be duplicated nor ne-

The value of the double word operand at the input E2 i3
added 1o the value of the double word operand at the in-
put E1. The result is allocated to the operand at output
Al

The result is checked for a value transgression. As a
function ofthe mode bit (M 127,15}, theresultis limited to
+/— 2147483647 in the event of an overflow (moda=0)
or the two flags CY and OV are set (mode=1}. The AR
BIT (M 127,04} is set for each overflow. It must be reset
by the user after evaluation.

For further information on mode 0 and 1 see Section 4,

gated.
Range of numbers
Integer double word (32 bits}).

in common the following is valid:

Lower limit: 8000 0001 H —2 147 483 647
Upper limit: 7FFF FFFF H +2 147 483 647
Not allowed: 8000 0000 H -

In particular, for the inputs E1 and E2 the following is
valid:

Ch. 3.2.8, page 3-22. Lower limit: 8000 0000 H —2 147 483 648

CE Data

Runtime: 07 ZE 60 07 ZE 61/63 07 ZE 62
Basic operating time: 35 s 35 us 19 us
Additional operating time: ——— ——— —-——=

Cutput updating: yes

Memory allocated once when called:
Available as of.

25 double words of 32 bits each
ABB Procontic T200 / 907 PC 332

907 PC 332flssued: 08.94



SUBTRACTION, WORD

FBD/LD
FBD/LD L
- ~ { EW 0.00,00
s EW 0.00,00 —d - MW 0000,00
— £ A1 b— MW 000000 === — AW 002,00 = AW 0.02,00
Parameters
E1 WORD EW, EW, MW, MW',  Minuend
#W, AW, AW', T1, ZI
E2 WORD EW, EW’, MW, MW',  Subtrahend
#W, AW, AW, TI, ZI
Al WORD MW, MW’ AW, AW’ Result

Description

The operand value atinput E2 will be subtracted from the
value at input E1 and the result will be allocated to the
operand value at AT,

Incase of subtraction, in mode Othe results are limited to
+/— 32767. If such a limitation is carried out, the bit flag
M 127,04 will be set. This bit remains set until it is deleted

by the user program, even if further calculations no
longer reach the limitation.

in mode 1in case of an arithmetic overflow no iimitation
is carried out; only the Carry (M 127,00) and Overflow (M
127,01) flags will be set. The ARI bit M 127,04 is used as
an additional display.

For further information on mode 0 and 1 see Section 4,
Ch. 3.2.9, page 3—22.

Examples for mode 1:
Example 1:

IMW 000,00 — #W-10 = AW 0.03,01

+32760 — =10 = 32766 with Carry bit = 1 and Overflow bit = 0
(TFF8H — FFF6H = 8002H)
Example 2:

'MW Q00,00 — #W 10 = AW 0.03,01

-32760 — 10 = +82766 with Carry bit = 0 and Overflow bit = 1

{8008H — 000AH = 7FFEH)

CE Data

Operating time: 07 ZE 60 07 ZE61/83 (07 ZE62
Basic operating time: 28.9 us 289 us 17.0 us
Additional operating time: 235us 23.5us 126 us

QOuiput updating; yes

Available with:

ABB Procontic T200 and 907 PC 332

937 PC 232/lssued. 0B.¢4



DOUBLE WORD SUBTRACTION ~D

FBD/LD m
FBD/LD IL ‘
%7
-D -D IBA 000
— ET #D228 — FB 0006
— 2 AT g MDO0O01,00 — — MDO002 00 EP #D228
EP MDO001,00
AP MDG302,00
|
Parameters
£1 DOUBLE WORD ED, AD Minuend
MD, MD’, #D
E2 DOUBLE WORD ED, AD Subtrahend
MD, MD', #D
Al DOUBLE WORD  AD, MD, MD’ Result
Description Range of numbers

The value of the double word operand at the input E2 is integer double word (32 bits).

subtracted from the value ofthe double word operand at

theinput E1. Theresultis allocated to the operandatout-  |n common the following is valid:

put A1,

Lower limit: 8000 00C1 H —2 147 483 647
Upper limit: 7FFF FFFF H +2 147 483 647
Not allowed: 8000 0000H W —————

The result is checked for a value transgression. As a
function ofthe mode bit (M 127,15), the resultislimited to
+/— 2147483647 in the event of an overflow {(mode=0)
or the two flags CY and OV are set (mode=1). The AR} . . L .
BIT (M 127,04) is set for each overfiow. It must bereset " Paricular for the input E1 the following is valid:

by the user after evaluation. Lower limit: ~ 80000000H  —2 147 483 648

For further information on mode Q and 1 see Saction 4,

Ch. 3.2.9, page 3—22. and for the input E2 the following:

Inputs and cutputs can neither be duplicated nor ne-  Lower fimit: 8000 0001 H

gated. 8000 0000 H is not allowed

CE Data

Runtime: 07 ZE 60 07 ZE 61/63 07 ZE 62
Basic operating time: 35us 35us 19 us
Additional operating time: - - ——

Output updating: yes

Memory allocated once when cailed: 25 doubie words of 32 bits each

Available as of: ABB Procontic T200 / 907 PC 332

w 14 907 PC 332/Issued: 0B.54



LOGIC OR, BINARY

B

FBD FBD IL
/ ; ! E 0.00.00
— &7 E 0.00,00 / E 0.03,11
- £2 A7 E0.03,11 = A 0.02,00 = A 0.02,00
LD LD
E1 Al E 0.00,00 A 0.02,00
F-[] [j( )— H—11 (O—
-
= E 0.03,11
J 1[
Parameters
Et BINARY E.E'M, M, #B0, Operand 1 of the OR function
#B1,A,A, 8, T2
E2 BINARY E,E, M M, #B0, Operand 2 of the OR function
#B1, A A, S T2Z
Al BINARY MM, A A S T2 Result of the OR function
Description

Logic OR function of signals at inputs E1 and E2 with re-
sult allocation to output A1.

The inputs and outputs can be inverted. The input E2
can be duplicated.

Truth table:

E1 E2 | Al

0 0 0

1 0 1

0 1 1

1 1 1

CE Data

Operating time: 07 ZE60 07 ZEB1/63 07 ZE 62
Basic operating time: 7.9 us 7.9 us 6.4 us
Additional operating time; 2.7 us 2.7 us 2.2 us

Output updating: yes

Available with: ABB Procontic T200 and 907 PC 332

907 PC 332/lssued: CB.94 15



DIVISION, WORD

FBD/LD

— E7
— L2 AT

EW0.0000 —
MW 0000,00 —

Example

! EW 0.00,00
: MW 0000,00

— AW 0.02,00 AW 0.02,00

Parameters
E1 WORD EW, EW', MW, MW, Dividend
#FW, AW, AW’ TI, 2
EZ2 WORD EW, EW', MW, MW', Divisor
#W, AW, AW T 7
Al WORD MW, MW’ AW, AW Result
Description commay) will be carried out.

The operand value at input E1 will be divided by the op-
erand value atinput E2 and tha result will be allocated 1o
the operand at output A1.

The division result is the part before the comma. No
rounding operation (consideration ofthe figures after the,

The AR bit will be set when a division by O is carried out.
Inthiscase the accumulator is settothe pesitive crnega-
five limit respectively (+32767 or —32767).

After every division you will receive the integer compo-

nent in the accumuiator and the remainder in the auxil-
iary accumulator (MW 4097 06).

Example for mode 1:

MW 000,00 : #W10 = AW 0.03,01
+32761 : 10
(7FFSH : O00AH = 0CCCH)

= +3276 and MW 4097,06 = 1 (remainder)

CE Data

Operating time: 07 ZE 60 07 ZE61/63 07 ZE 62
Basic operating time: 182 us 182 us 93 us
Additional operating time: 177 us 177 us 88 ps

Output updating: yes

Available with:

ABB Procontic T200 and 807 PC 332

16 807 PC 332/Issued: 08.94



IF THEN Call is not passible

_FBD/LD - Example
FBD/LD IL |
f
is not avaiiable is not available i
|
i
f
L |
Parameiers
Description
IF THEN is a basic library function. The element's name

in the library is ;=
The element cannotbe called inthe CEand CE IL Editor.
It can be edited in the CE I Editor.

The programming system uses this element to realize
connection iines.

CE Data

Operating time:
Basic operating time; depends on the struciure
Additional operating time:

Output updating:
Available with; ABB Procontic T200 and 907 PC 332

§G7 PC 332/1ssued 08 94 17 n



Call is not possible IF THEN, DOUBLE WORD

FBD/LD

is not available is not available

Parameters

Description

tF THEN DOUBLE WORD is a basic library function. The
element’s name in the library Is :=DW
The element cannot be calied in the CE and CE IL Editor.

The programming system uses this element to realize
connection lines.

CE Data

Operating time:
Basic operating time: depends on the structure
Additional operating time:
Output updating:
Available with: ABB Procontic T200 and 907 PC 332

ﬂ is

Q07 PC 3321ssued: 08.94



IF THEN, WORD Call is not possible

“ FBD/LD _Example
FBD/LD 1L

is not available is not available

Parameters

Description

IF THENWORD is a basic library function. The alement’s
name in the library is :=WO
The element cannot be called in the CE and CE IL Editor.

The programming system uses this element to realize
connection lines.

CE Data

Operating time:
Basic cperating time: depends on the structure
Additional operating time:

Output updating:
Available with: ABB Procontic T200 and 907 PC 332

207 PC 332/Issued: 08,94 19 .?



:D DOUBLE WORD DIVISION
FBD/LD
FBD/LD 1L
D D 'BA 000
— £1 #D228 — FB 0008
—_ E? AT MDO001,00 b MD0OOD2,00 EP #0228
EP MDO001,00
AP MD0002.00
Parameters
E1 DOUBLE WORD  ED, AD Dividend
MD, MD’, #D
E2 DOUBLE WORD ED, AD Divisor
MD, MD’, #D
Al DOUBLE WORD  AD, MD, MD' Resuit
Description Al = —2 147 483 647 (8000 0001 H) if the dividend is

The value of the double word operand at the input E1 is
divided by the value of the double word operand at the
input E2. The result is allocated to the operand at output
Ad.

The result is checked for & value transgression. The ARI
BIT (M 127,04) is set for each overflow. It must be reset
by the user after evaluation.

If the result from the division is not an integral number, it
is rounded down (e.g.: 5:3 = 1).

negative and

Al = +2 147 483 647 (7FFF FFFF H) if the dividend is
positive.

In both cases a value transgression is detected.

Inputs and outputs can neither be duplicated nor ne-
gated.

Range of numbers for the inputs and outputs

Integer double word (32 bits).

ifthe divisor has the value 0, the positive or negative limit Lower limit: 8000 0001 H —2 147 483 647

value ofthe range of numbers is allocated to the output. ~ Upper limit: 7FFF FFFF H +2 147 483 647

For division by 0 applies: Not allowed: 8000 00OOH @ ———-——

CE Data

Runtime: 07 ZE 60 07 ZE 61/63 07 ZE 62
Basic operating time: 419 us 419 us 207 us
Additional operating time: - -——— -

Output updating: yes

Memory allocated once when called;
Available as of:

S0 double words of 32 bits each
ABB Procantic T200 / 907 PC 332

937 PC 332ssuea: 06,94



LESS THAN

FEDLD
FBD/LD L
< < f MW 000,00
— 71 MW 000,00 == Z1< < #W 100
—_ 72 Qp— #W 100 —d 72 Q =M 000,00 = M 009,00
|
i
Parameters

Zl< WORD EW, EW’, MW, MW’

#W, AW, AW, T1, ZI

value to be compared
comparison value

result of the comparison

z2 WORD EW, EW', MW, MW",

#W, AW, AW’ TI, ZI
Al BINARY M,M,A A'STZ
Description

The value of the operand at input Z1 < will be compared
with the value of the operand at input 72, If the value at
Z1< is less than the value at Z2, the state 1 will be alio-
cated to the value of the operand at output Q, if Z1< is
equal or greater than Z1, the state 0 will be allocated to
Q.

CE Data

Operating time: 07 ZE 60 07 ZEB1/63 07 ZE 62
Basic operating time: 79 us 79 us 6.4 us
Additional operating time: - -——= -

Qutput updating: yes

Available with:

ABB Procontic T200 and 907 PC 332

807 PC 332/Issuec: 08.54
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<= LESS THAN OR EQUAL, WORD

. FBD/LD _Example
FBD/LD IL ‘
o= <= ! MW 000,00
— 7<= MW 000,00 =y Z1<= <= #W 100
s Q) e #W 100 —_— 72 Q J= M 000,00 = M 000,00
Parameters
Zl<= WORD EW, EW' MW, MW", value to be compared
#W, AW, AW', T, ZI
22 WORD EW, EW', MW, MW’, comparison value
#W, AW, AW TI, ZI
Al BINARY M M,AA STZ result of the comparison

Description

The value of the operand at input Z1<= will be com-
pared with the value of the operand at input Z2. If the
value at Z1 < =is less than orequal to the value at 22, the
state 1 will be aliccated to the value ofthe operand atout-
put Q, if Z1 <= s greater than Z2, the state 0 will be allo-

cated to Q.

CE Data

Operating time: 07 ZE 60 07 ZEB1/63 07 ZE 62
Basic operating time: 103 us 10.3 us 7.2us
Additional operating time: - - -

Output updating: yes

Available with: ABB Procontic T200 and 907 PC 332

H 22 au7 PC 332flssued: 68.94



NOT EQUAL, WORD

<>

FBD/LD i Example |
FBD/LD L !
<> <> ! MW 000,00
s PARSS MW 000,00 —— Z1<> <> #W 100
—_— 72 #W 100 e Q f== M 000,00 = M 000,00
|
a |
Parameters
Ef WORD EW, EW', MW, MW, value to be compared
#W, AW, AW’ Ti, ZI
E1 WORD EW, EW’, MW, MW, comparison value
#W, AW, AW TI ZI
Al BINARY M M,A A S T2 result of the comparison
Description

The value of the operand at input Z1<> will be com-
pared with the value of the operand at input Z2. If the
value at Z1< > is greater or less than at 72, the state  will
be allocated to the value of the operand at output Q, if
Z1<> is equal Z2, the state 0 will be aliocated to Q.

CE Data

Operating time:

Basic operating time:
Additional operating time:

Qutput updating:

Available with;

07 ZE 60 07 ZEB1/63 07 ZE 62
79 us 7.9 us 6.4 us

yes

ABB Procontic T200 and 907 PC 332

S07 PT 332/Issued: 08.54
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LESS THAN, DOUBLE WORD

<D

_FBD/LD _Example
FBD/LD I
<D <D IBA 000
e IPA RS MDOO0G0,00 met 71 < FB 0039
— Z2 Q= MDO0002,00 ~—f 22 Q#—M 0000,02 EP MDO0CQO,00
EP MD0002,00
AP M 0000,02
Parameters
21< DOUBLEWORD ED, AD value to be compared
MD, MD', #D
Z2 DOUBLE WORD  ED, AD comparisen vaiue
MD, MD', #D
Q BINARY A, AL MO result of the comparison

Description

The value ofthe double word operandatthe inputZ1<is
comparedto the vaiue ofthe doubie word operand at the
input Z2.

Ifthe value at Z1< is less than the value at 72, the status
1is allocated to the value of the bit operand at the output
Q, but the status 0 is allocated to Q if Z1< is equal to or
greater than Z2.

Range of numbers
Integer double word (32 bits).

In common the following is valid:

Lower limit: 8000 0001 H —2 147 483 647
Upper limit: 7FFF FFFF H +2 147 483 647
Not allowed: 8000 0000H @ ————-—

In particular, for the inputs Z1< and Z2 the following is
valid:

Inputs and outputs can neither be duplicated nor ne-  Lower limit: 8000 0000 H —2 147 483 648

gated.

CE Data

Buntime: 07 ZE 60 07 ZE 61/63 07 ZE 62
Basic operaling time: 11.8 us 11.8 us 6.7 us
Additional operating time: - - -——

Output updating: yes

Memory allocated once when called:
Available as of:

13 double words of 32 bits each
ABB Procontic T200 / 907 PC 332

927 PC 332/lssues- 08.94



ALLOCATION, BINARY

Il

, FEDILD  Ecampie |
f FBD FBD I
J = = ! £ 0.00,00
{ — 1 AT E 0.00,00 — — A 0.02,00 = A 0.02,00

LD LD

E1 At E 0.00,00 A 0.02,00
=0 Il ()—
Parameters
E1 BINARY E E M, M, #B0, solrca
#B1,A AN, 8 T2

Al BINARY MM, A A S TZ target; output can be duplicated

Description
The state ofthe operand E1 will be allocated to the oper-

and A1,

The output A1 can be dupiicated. Inputs and outputs
can be inverted.

CE Data

Operating time: 07 ZE 60 07 ZE61/63 07 ZE 62
Basic operating time: 52us 5.2 us 4.2 us
Additional operating time: 25us 25us 20us

OCutput updating: yes

Available with: ABB Procontic T200 and 907 PC 332

907 PG 332/Issued: 08,04 25



=1 EXCLUSIVE OR, BINARY

FBD/LD | Exampie

FBD/LD IL i
=1 =1 I E 0.00,00
e 3 E 0.00,00 =——- X0 E 0.03,11
— E2 AT E0.03,11 — — A 0.02,00 = A 00200
|
]
Parameters
E1 BINARY E, E’, M, M, #B0, operand 1 of the XOR function
#B1, A A, 8T 2
E2 BINARY E,E''M, M, #B0, operand 2 of the XOR function
#B1, A A ST Z
Al BINARY M M, A A STZ result of the XOR function
Description

Logic EXCLUSIVE OR function of signals at inputs E1
and E2 with result allocation to cutput AT,

Truth table:
E1 | E2 | Al
0 0 0
i 0 1
0 1 1
1 1 0
CE Data
Operating time: 07 ZE 6O 07 ZE 61/63 07 ZE 62
Basic operating time: 79 us 7.9 us 6.4 us
Additional operating time: 2.7 us 2.7 us 2.2us
Output updating: yes
Available with: ABB Procontic T200 and 207 PC 332

.; - 26 507 PC 332/Issued. 0894



EQUAL, WORD =7
f FBD/LD Example
f FBD/LD IL |
’ =7 =7 ! MW 000,00 ‘
— 7127 MW 000,00 —df 71=2 = #W 100 |
| —{ 72 Qp— #W100 =20 Q—M 000,00 = M 000,00 i
|
|
J
1 |
Parameters

Z1=7 WORD EW, EW', MW, Mw,

#W, AW, AW’ T, 2

value to be compared
comparison value

result of the comparison

z2 WORD EW, EW', MW, Mw’,

#W, AW, AW’ T, 2|
a BINARY M.M,A A S T2Z
Description

The value ofthe operand at input Z1="?will be compared
with the value of the operand at input 22, If the value at
Z1=7is equal to the value at Z2, the state 1 wiii be allo-
cated to the value of the operand at output Q. FZ1=7js
not equal to Z2, the state O will be allocated to Q.

CE Data

Operating time: 07 ZE 60 07 ZE61/63 07 ZE 62
Basic operating time: 7.9 us 7.9 us 6.4 us
Additional operating time: -—— —-—— -—=

Output updating: yes

Available with: ABB Procontic T200 and 907 PC 332

SCT PC 332/Issued: 08,54
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=D ALLOCATION, DOUBLE WORD
_FE0LD  Example |
FBD/LD L |
=D =D IBA 0
—— E7 AT frm MD 00,00 s — MD 02,00 ZUWD
MD 00,00
MD 02,00
Parameters
Et DOUBLE WORD  ED, AD, MD, MD’, #D Source
Al DOUBLE WORD  AD, MD, MD' Target
Description Number range
The value of the operand at the input E1 is allocated to  Integer double word (32 bits)
the operand at the output A1,
= Low limit: 80000001 H —2 147 483 647
if the inadmissible value 8000 0000 H should appear at = High limit: 7FFF FFFFH  +2 147 483 647

the input for any particular reason, the permissible value
8000 0001 H (-2 147 483 647) will be allocated to the
autput A1. Therefore, the inadmissible value will be cor-
rected.

The input and the output can neither be duplicated nor
negated.

» |nadmissible value: 8000 0000 H

CE Data

Operating time:
Basic operating time:
Additional operating time:
Cutput updating:
Avaitable as of.

07 ZE 60 07 ZE 61/63
10.8 us 10.8 us
yes

ABB Procontic T200 / 907 PC 332

07 ZE 62
8.7 us

28
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ALLOCATION RESET TYPE =R

FBD FBD IL
=R =R i £ 0.00,00
— £ AT frmee £ 0.00,00 =—— —A0.02,00 =R A0.0200
] LD LD
J
E1 Al E 0.00,00 A 0.02,00
Hl{i—mr- F—1l——r—
_
Parameters
E1 BINARY E,E' M, M, #B0, RESET input
#B1, A A, 3, T2
Al BINARY M, M', A A memory variable

Description

A logic 1—signal at input E1 sets the operand at out-
put Atin state C.

A logic O—signal at input E1 has no influence on the
operand at output A1.

IMPCRTANT:

This CE may be used only as output CE. This means that
it may not be linked further on the output side to other
logic functions.

CE Data

Operating time: 07 ZE 60 07 ZEB1/63 07 ZE 82
Basic operating time: 5.2us 52us 4.2 us
Additional operating time: 2.5 us 2.5 us 2.0 us

Output updating: yes

Available with: ABB Procontic T200 and 907 PC 332

907 PC 332/issued: 08.54 29 n



=8 ALLOCATION SET TYPE

FBD FBD IL
=S =8 | E0.0000 |
— F AT E 0.00,00 == s A (0.02,00 =5 A 0.02,00
|
LD LD
E1 A1 E 0.00,00 A 0.02,00
et Nl SR | 1L () —f
Parameters
E1 BINARY E,E' M M #B0O set input
#B1, A A8 T27Z
Al BINARY M, M, AL A mermory variable

Description

Alogic 1—signal at input E1 sets the operand at output
Al in state 0

A logic 0—signal at input E1 has no influence on ths
operand at output A1,

IMPORTANT:
This CE may be used only as output CE. This means that
it may not be linked further on the output side.

CE Data

Operating time: 07 ZE 60 07 ZEB1/63 07 ZE 62
Basic operating time: 5.2 us 52us 42us
Additional operating time: 25us 2.5us 20us

Output updating: yes

Available with; ABB Procontic T200 and 907 PC 332

30
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ALLOCATION, WORD

FBD/LD
FBD/LD IL

i Example |

i
i =W -w ! MW 000,00
' — £ A7 frm MW 000,00 — AW 00200 = AW 0.02.00
| |
l
I
L
Parameters
E1 WORD EW, EW', MW, MW", input WORD
#W, AW, AW, T1. ZI
At WORD MW, MW, AW, AW" output WORD
Description

The value of the operand at input E1 will be allocated to
the operand at output A1,

CE Data

Operating time:

Basip operating time:
Additional operating time:

Output updating:

Available with:

07 ZE 60 07 ZE61/63 07 ZE 62

5.4 us 5.4 us 4.4 us
2.7 us 2.7 us 2.2 us
yes

ABB Procontic T200 and 907 PC 332

S07 PC 332/1ssued: 08.94
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> GREATER THAN

FBD/LD
FBD/L.D IL
= > ! MW 000,00
— 71> MW 000,00 ==—q 71> > AW 0.02. 00
—_— 72 Q fom AW 0.02.00 ma 72 Q¢=—=M 000,00 = M 000,00
Parameters
Zi> WORD EW, EW, MW, MW, value to be compared
#FW, AW, AW’ T1, ZI
22 WORD EW, EW’, MW, MW", comparison value
#W, AW, AW T1 Z|
Q BINARY MM AASTZ result of the comparisen

Description

The value of the operand atinput Z1> will be compared
with the value ofthe operand at input Z2. If the value at
Z1> is greater than at 22, the state 1 wiil be allocated to
the value of the operand at output Q, it 21> is equal or
less than Z2, the state 0 will be aliocated to Q.

CE Data

Operating time: 07 ZE 60 07 ZE61/63 07 ZE62
Basic operating time: 79 us 79 us 6.4 us
Additional operating time: —— - -———

Output updating: yes

Available with: ABB Procontic T200 and 907 PC 332
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GREATER THAN OR EQUAL TO, WORD >=
FBD/LD m
! FBD/LD I
| >= >= | MW 000,00
f —_—f 7= MW 000,00 el 71> = > = #W 100
f e Qf— #W 100 —_— 72 Q p=1 000,00 = M 000,00
f
L
Parameters
Ziz= WORD EW, EW', MW, Mw", value to be compared
#W, AW, AW’ T1, ZI
22 WORD EW, EW', MW, MW", comparfsan value
#W, AW, AW' TI 71
G BINARY M, M,A A S T2Z result of the comparison

Description

The value of the operand at input Z1> = will be com-
pared with the value of the operand at input Z2. If the
value at Z1> = is greater than or equal to the vaiue at Z2Z,
the state 1 will be allocated to the value ofthe operand at
output Q, it Z1> = isiess than Z2, the state 0 wilt be allo-
cated to Q.

CE Data

Operating time: 07 ZE 60 07 ZEB1/63 07 ZE 62
Basic operating time: 8.8 us 8.8 pus 6.8 us
Additional operating time: ——— - ———

Output updating: yes

Available with:

ABB Procontic T200 and 907 PC 332

807 PC 33z/tssued: 08 94
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>D GREATER THAN, DOUBLE WORD
FBD/LD IL i
>D =D IBA 000 !
—_ 71> MDO000,00 =t 21> FB 0038 l
—_— 72 Q o MDO002,00 =4 Z2 Q fmea W 0000, 02 EP MDQOO0C, 00
EP MDO002,00
AP M 0000,02
Parameters
1> DCUBLE WORD ED, AD value to be compared
MD, MD’, #D
z2 DOUBLE WORD  ED, AD comparison value
MD, MD', #D
Q RINARY ALAL M MW result of the comparison

Description

The value ofthe doubie word cperandatthe input Z1> is
compared (o the vaiue ofthe doubie word operand at the
input Z2.

Ifthe value at Z1 > is greater than the value at 72, the sta-
tus 1is allocated to the value ofthe bit operand at the out-
put Q, but the status G is aliocated to Qif Z1> is equal to
or less than Z2.

Range of numbers
Integer double word (32 bits).

tn common the following is valid:

Lower limit: 8000 0001 H —2 147 483 647
Upper limit: 7FFF FFFF H +2 147 483 647
Not allowed: 80000000H  —————

In particular, for the inputs Z1> and Z2 the following is
valid:

Inputs and outputs can neither be duplicated nor ne-  Lower limit: 8000 0000 H —2 147 483 648

gated.

CE Data

Runtime: 07 ZE 60 07 ZE 61/63 07 ZE B2
Basic runtime: 118 us 11.8 us 6.7 us
Additional runtime: - ——— -——

Qutput updating: yes

Memory aliocated once when called:
Available as of:

13 double words of 32 bits each
ABB Procontic T200 / 907 PC 332

G907 PC 232/'ssued; 08.54



READ ANALOG VALUES (07 EA 60...63)

ANAI

|

| FBD/LD L
ANAI ANAI IBA 00
- EA EW 0.00,00 == EA FB 010
-t U/l #B0 — U/l EP EW 0.00.00
—— 8/12 ERR | #B 1 — 8/12 ERR == M 000,00 EP #B O
QA = QA — MW 000,00 EP #B 1
AP M 020,00
AP MW 000,060
|
Parameters
EA WORD EW Analog input
U/ BINARY E,E'' M, M, #B0, Voltage/current selection
#B1, A A ST Z
812 BINARY E. E. M. M, #B0, 8/12 bits resolution salection
#B1,A A8, 1.2
ERR BINARY ACATM M Open—circuit monitoring output for 420 mA
QA WORD MW, MW AW, AW Anaiog value output in internal representation
Description

The ANAI block (FB 010) serves to read anaiog values
and convert them into the internal format of +100 % =
+ 4095 regardiess of the connected analog module.

in case of the modules 07 EA 61 and 07 EA 63 a broken
wire is aiso monitored for 4...20 mA current inputs.

EA WORD Analog input
The analog input to be read is specified at the input EA.

ui

A logic 1—signal at the binary input U/l signifies voltage
input. A logic 0—signal at the binary input U/l signifies
current input {see alsoc Table 1).

8/12 BINARY  8/12 bits resolution
selection

Alogic 1—signal atthe binary input 8/12 signifies an 8 bit

input. Alogic O—signal at the binary input 8/12 signifies a

12 bit input (see alsc Table 1).

BINARY  Voltage/current selection

ERR BINARY  Qutput, open—circuit
monitoring for 4 — 20 mA

This output only works, when current input is selected

(U/l = 0; applies to the 07 EA 61 and 07 EA 63 modules

with current inputs of 4...20 mA}.

if an open circuit is detected, the ERR culput indicates a

1-signal and the QA cutput is set to 0.

IfUA =1, i.e. voltage input is selected, the ERR output is

always 0.

QA WORD Qutput, analog value in
internal representation

The QA word output shows the converted value of the
analog signal (internal representation).

In case of a detected open circuit the output is set to 0.
The conversion of the analog signals by the ANA| black

is arranged in Table 2,

207 PC 332/tssued: 08.94
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ANAI READ ANALOG VALUES (07 EA 60...63)

Module Range Resolution U/l code B/12 code
07EA60 OV .. 10V  Bbits  #Bf #B1 | oA
07 EA 61 4mA .. 20mA 8 bits #B0 #B1 —{ us
07 EA 63 4mA ... 20mA 12 bits #BO #B0 QA —
Table 1: U/l code and 8/12 code of the ANAI function biock
Modufe Input ANAL, input value EA ANAI, output value QA
type range decimal hexadecimal decimal hexadecimal
07 EA B0 oV .. 10V 0 .. 255 0000y .. OOFFy 0O .. 4080 Q0004 .. OFFOy
07 EA 61 4mA ... 20mA 8 .. 255 0008y .. OOFFy O .. 4080 0000y ... OFFOy
< 3.6 mA <2 < 0002y ERR = 1 {open circuit)
O7EAB2 —-10V ... -0V — 2048.. —1 0800n*... OFFF4* —4096... —2 FOOOL ... FFFEW
+ 0V .. +10V + 0 .. 2047 0000y .. O7FFy O.. 4094 0000y .. OFFEy
07 EAG3 4mA .. 20mA 64 .. 4095 0040y .. OFFFy O .. 4095 00004 .. OFFFy
< 3.75 mA =2 < 00024 ERR = 1 (open circuit)
* Here, 0800y stands for F800y = — 2048pgc, OFFFy stands for FFFFy = — 1peg
Table 2 Conversion of the analog signais by the ANAI block.
More detailed tables are in the hardware descriptions of
the individual analog input modules.

CE Data
Operating time:; 07 ZE 60 07 ZE 61/63 07 ZE 62
Basic operating time:
Voltage input (07 EA 60, 07 EA 62): 17.6 us 17.6 ps 92us
Current input (07 EA 61, 07 EA 63): 68.0 us 68.0 us 36.1 us
Additional operating time: - - -
Output updating: yes
Memory allocated once when called: 131 double words with 32 bits each
Available with: ABB Procontic T200 and 907 PC 332
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READ ANALOG VALUES (07 EA 60...65)

ANAI1

FBD/LD
FBD/LD iL
i ANAH ANAI1 ! BA Qo
| FB 051
m—t EA EWD.02,00 = EA EP EWO0.02.00
= SEL ERR f=== #WO0003 = SEL ERR fe=w M03,00 EP #FWO0003
QA g QA = AW0.06,00 AP M03.00
AP AWO0.06,00
Parameters
EA WORD EW, EW', MW, MW Analog input
SEL WORD EW, EW', AW AW’ Analog module selection
MW, Mw'
ERR BINARY AA M M Open-circuit menitering ocutput
(only for 07 EA 61 and 07 EA 63)
QA WORD AW, AW, MW, MW’ Analeg value output in internal representation

Description

The ANA!1 function block (FB051) serves to read analog
values and convert them into the internal format of
=100 % = + 4095, regardless of the connected analog
module. In case of the 07 EA 61 and 07 EA 63 modules
(currentinputs of4...20 mA), the block additionally offers
an open-circuit detection facility. ’

The ANAIT function block is suitable for the 07 EAB0...65
analog input medules and can therefore be used as an
alternative in place of the ANAI block. ANA] however,
can continued to be used for the 07 EA 60...63 modules.
One separate function block is necessary for each ana-
log input.

The function block is an element of the 7290 basic {i-
brary.

EA WORD

The analog input to be read is specified at the EA input.

SEL WORD

The used module type is specified at the SELinput ofthe
function block (SEL code see Table 1). Ifa number great-
er than 5 is given to the SEL input, the ERR output is set
to 1 and the QA outpui is set o 0.

ERR BINARY

It an open circuitis detected, the ERR outputindicates a
1-signal and the QA outputis sette 0. This applies only to
the 07 EA 61 and 07 EA 63 modules (with current inputs
of 4...20 mA).

QA WORD

The QA word output shows the converted value of the
analog signal {internal representation). In case of a de-
tected open circuit the output is set to 0.

The conversion of the anaiog signals by the ANAI1 biock
is arranged in Table 2.

907 PC 232/ssved: 08.94



ANAI1 READ ANALOG VALUES (07 EA 60...65)
Module Range Resoluticn SEL code
i 07 EABO oVv.. 10V 8 bits #WO ANAH ;
| 07 EA 61 4mA .. 20mA 8 bits #W1 1 EA !
- 07EAB2 10V +10V 12 bits #W2
. 07 EA 64 OmA ... 20mA 8 bits #W4 QA —
| 07 EAB5 CmA .. 20mA  12bits #W5
: |
| Table 1:  SEL input code of the ANAI1 function block ?
' Module Input ANAI1, input value EA ANAIT, cutput value QA
type range decimal hexadecimal decimal hexadecimal
i
! 07 EABO ov 10V 0 0000y ... OOFFy 0 .. 4080 0000y ... OFFOy i
% !
; 07 EA 61 4mA ... 20mA 8 0008y ... OOFFy O .. 4080 0000y .. OFFOy
i < 3.6 mA =2 < 00024 ERR = 1 (open circuit) ‘
| ?
| O7EAB2 —-10V -0V —-2048... —1 08004*... OFFFn* —4096... —2  F000y ... FFFEy !
i +0V +10V  +0..2047 0000y ... O7FFy O .. 4084 0000y .. OFFE, |
07 EA B3 4mA ... 20mA 64 .. 4095 0040y .. OFFFy O .. 4095 00004 ... OFFFy
< 3.75mA <2 < 0002y ERR = 1 {open circuit)
07 EA 64 OmA .. 20mA O 0000 ... OOFFy 0O .. 4080 0000y .. OFFOy
i 07 EA65 OmA .. 20mA 0 .. 4095 0000y .. OFFFy O .. 4095 00004 ... OFFFy ‘
| !
o ox Here, 0800y stands for F800y = - 2048pgc, OFFFy stands for FFFFy = —1pec
|
1
i Table 2: Conversion of the analog signals by the ANAI1 block. é
I More detailed tables are in the hardware descriptions of |
i the individual analog input modules. |
CE Data
Runtime: 07 ZE 60 07 ZE 61/83 07 ZE 62
Basic runtime: Module SEL
07 EA 60 #WO0 5.9 us 59 us 2.5 us
07 EA 61 #W1 504 us 50.4 us 26.0 ps
07 EA B2 #W2 12.6 us 126 us 59 us
07 EA 63 #W3 73.9 us 73.9 us 38.6 us
07 EA 64 #W4 12.6 us 12.6 ps 59 us
07 EAGS #W5S 143 us 143 ps 6.7 us

Additional runtime;

Qutput updatin

@

Memory allocated once when called:

Available as of:

vas
142 double words of 32 bits each
ABB Procontic T200 / 907 PC 332
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OUTPUT OF ANALOG VALUES

ANAO

| Example |

FBD/LD
FBD/LD
ANAO
- QE MW 000,00 —
—1 U/l #BO —

IL
ANAD 'BA 00
QE FB 011
Ui EP MW 000,00
8/12  AA =AW 0.02,00 EP #BO
EP #B 1
AP AW 0.02,00

Parameters
QE WORD EW, EW', MW, MW", Analeg value in internal representation
#W, AW, AW, T, Zi
U/l BINARY E, E', M, M', #B0, Voitage/current selection
#B1,AA,S T 2
8/12 BINARY E.E’. M, M', #B0, 8/12 bits resolution selection
#B1,A A, ST 72
AA WORD AW Value in the analog module’s value range
Description

The ANAO function block (FB 011} serves to output ana-
log values and to convert the internal format of + 100 %
= *4085 into the format of the corresponding anatog
output module.

QE WORD Analog value in internal

representation

The word value to be converted is specified at the input
QE.

7] BINARY  Voltage/current selection

Alogic 1-signal atthe binary input U/l signifies a voltage
output. A logic O-signal at the binary input U/l signifies a
current output (see aiso Table 1).

BINARY  8/12 bit resolution selection

B/i2
Alogic 1—signal atthe binary input 8/12 signifies an 8 bit
output. Alogic 0—signal at the binary input 8/12 signifies
a 12 bit output (see also Table 1),

AA WORD Value in the analeg mod-
ule's value range

The value range of the input value is adapted depending
on the connected analcg module.

The conversion ofthe analog signals by the ANAO block
is arranged in Table 2.

§07 PC 332/ssued: CB.54



ANAO OUTPUT OF ANALOG VALUES
Module Range Resolution U/l code 8/12 code
07 AAB0 OV 10V 8 bits #B1 #B1 ANAO
07 AA 61 4mA.. 20mA 8 bits #B0 #B1 — QE
07 AAB2— 10V .. + 10V 12 bits #B1 #B0 ~ U;"
07 AAB3  4mA 20 mA 12 bits #B0 #B0 —] 812 AA—

P P I
THaAHNIWUIT] vallde atl

Table 1: U/l code and 8/12 code of the ANAO function block

Module Output ANAO, input vaiue QE * ANAQ, output value AA

type range decimal hexadecimal decimal hexadecimal

07 AA 60 ov .. 10V O .. 4080 0000y .. OFFO4 O .. 255 Q0004 ... OOFFn

07 AA 61 4 mA... 20mA 0O .. 4080 0000y .. OFFOy O .. 255 0000y .. OOFFy

07 AAB2 —10V.. -0V —4096... —2 F000y .. FFFEL4 —2048.. —1 F800y ... FFFFy4
+0Vv .. +10V +0... 4094 0000y .. OFFEy O .. 2047 0000y .. O7FFy

07 AA 63 4 mA... 20mA 0 .. 4095 00004 .. OFFFy 0 .. 4095 0000y .. OFFFy

* If the input values are beyond the permissible range, the output value is limited to the minimum or
the

mathematical sign remains correctly.

Table 2: Conversion of the analog signals by the ANAQ block.
More detailed tables are in the hardware descriptions of
the individual analog output modules.

CE Data

Operating time:
Basic operating time;
Additional operating time:

Output updating:

Memory allocated ance when
called:

Available with:

07 ZE 60 07 ZE61/63 07 ZE 62
21 us 21 us 11 us
yes

42 double words with 32 bits each
ABB Pracontic T200 and 807 PC 332
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OFF DELAY TIMER ASV
| FBD/LD BT
! FBD/LD i
ASV ASV i M 126,03
—_— O E 0.00,00 == O —iT =S  TO01.00
-5 M 126,03 a=d S #E1
— EX #E 1 -— EX #W 100
—_ 7K #W 100 — 2K ! T01.00 |
e T01,00 == T— — =R M 000,00 i
— M—— Q= M G00,00 =t bi—,— Qf==A0.02,00 ! E 0.00,00
&N M 000,00
= M 000,00
IN E 0.00,00
& M 000,00
= T 01,00
! E 0.00,00
/(N E 0.00,00
& M 000,00
)
= A 0.02.00
L
Parameters
OL—T BINARY E,EWM, M, #B0, input signal
#B1, A A,S, T2
S BINARY E,E’, M, M, #BC, set input
#B1, A A,S, T2
EX SPECIAL #E1, #E2, #E3 exponent
ZK WORD EW, EW MW MW, time constant
#W, AW, AW, T1, ZI
T—,— BINARY T timer
M—,— BINARY M, M' auxiliary flag
Q BINARY M, M A A STZ delayed signal
Description S BINARY

The 1—>0 transition of input O+T is delayed by the
delay time ZD and is output as 1 - >0 signal at cutput Q.
if input OFT assumes 1" state before the end of the
delay time ZD, the output Q retains 1 level,

Inputs and output can neither be duplicated nor in-
verted; exception: input S can be inverted.

oHT

xdp!

01270 KB

delay time Z0r = EX * ZK

The § input sets the timer to the value of the time con-
stant. Before the start of the time a setfing must have
taken place. A new setting while the time is running has
no influence.

EX SPECIAL

ZK WORD

EX and ZK make up the delay time. The following values
are possible for EX:

#E1 = 10 ms; range: 10 ms ... 5 min 27,67 s;

#E1 is only allowed for the times T0C,00... 703,15
#E2 = 100 ms; range: 100 ms ... 54 min 36,7 s:
#E3 =15 range:1s...9h6min7s:

The following values are allowed for ZK: 1...32767.

Exp.. EX= #E2and ZK = #W 5 make up a defay time of

9C7 PC 332/lssued: 08 .94
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ASV OFF DELAY TIMER

T-,- BINARY M—,—  BINARY
The timer is specified at input T—,—. Possible timers:  AtM—, — inputaflag will be connected, whichis used in-
T00,00 ... T 15,15 ternally. This flag must not be used a second time in the
program,
CE Data
Operating time: 07 ZE 60 07 ZE61/63 07 ZEG2
Basic operating time: 49 us 49 us 31 us
additional operating time: -—- - -———
Output updating: yes
Available with: ABB Procentic T200 and 807 PC 332

? 42 $07 PC 332/fissued: 08.5¢



SELECTION GATE

AWT

FBD/LD _Example
FBD/LD IL |
AWT AWT IBA 00
— 0/1 E0.00,00 = 0/1 FB 0013
—Jo MW 000,00 =t 0 EP  E0.00,00
— 1 A i— #W 100 = 1 Al p—AW 0.02,00 EP MW 000,00
EP  #W 100
AP AW 0.02,00
Parameters
0/1 BINARY E, E', M, M, #B0, Selection signal
#B1, A A, S, T 2
0 WORD EW, EW', MW, MW, Word variable for signal = 0
#W, AW, AW’ T1, Zi
1 WORD EW, EW', MW, MW', Word variable for signal = 1
#W, AW, AW’ TI, Zt
Al WORD MW, MW', AW, AW’ Output
Description

A word input is selected as a function of a binary signal
and is allocated to a word output.

0/1 BINARY Selection signal
A logic O—signal at the binary input 0/1 allocates the
value of the word operand at input 0 to the word operand
at the output AT,

A logic 1—signal at the birary input 0/1 allocates the
value of the word operand atinput 1 to the word operand
at output At.

CE Data

Operating time: 07 ZE 80 07 ZE 61/63 07 ZE 62
Basic operating time: 14.7 us 14.7 us 8.2us
additional operating time: - —-— -

Output updating: yes

iMemory allocated once when
called: 7 words with 32 bits each

Available with: ABB Procontic T200 and 907 PC 332

$07 PC 332/issuec: 08.94 43



BA_NP USER FUNCTION BLOCK CALL WITHOUT PARAMETERS
FBD/LD L
BA NP BA_NF ! E 0.00,00
w—at BN B03 - BN = BA 03
— FREI EC.00,00 — FREI AB 027
—] AB AB 027 — AB
Parameters
B8N SPECIAL BoO ... B255 Input in FBD: Bxx
FRE! BINARY E,E', M, M', #80,
#B1, A A S5, T Z
AB SPECIAL ABCG ... AB9S input in FBD: ABxx

Description

The definition of a user function block looks as foltows:

User function blocks offer the PLC user the possibility of AWL FUP
defining, in one single step, frequently used program ) —
parts as a user block and of calling this block then as main plrogram
often as he wanis. I
1 - i —1
The program part rep_resented by the userfunctionblock ;EéAx;(xxx Bxx _ EQ-NP
is executed immediately after the function block is ABxx Exxoxxx  — FREI
called. ABxx 1 AB ;
, | FE
IPE end of main progr. |
| -
IPB ABxx | DEF_A |
\ ABxx — AB ;
| —
\BE | R
f |
CE Data
Operating time: 07 ZE 60 07 ZE61/63 07 ZE 62
Basic operating time: 38.6 us 38.6 us 21.0us

additional operating time:

Cutput updating:

Available with:

ABB Procontic T200 and 207 PC 332
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END OF USER FUNCTION BLOCK DEFINITION

FBD/LD

BE BE

iBE

Parameters

Description

The connection element "BE” closes the definition of a
user function block,

Example:

IPB AB 0O

user programmed function block

IBE
CE Data
Operating time: 07 ZE 60 07 ZE 61/63 07 ZE62
Basic operating time: 24.1 us 241 us 126 s

additional operating time: -——— —-——— -——-

Output updating: _—

Available with: ABB Procontic T200 and 907 PC 332
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BEG LIMITER
FBD/LD-
FBD/LD L |
BEG BEG ! M 00,00
—t BN BG3 =1 BN = BA 03
-~ FREI M 00,00 = FREI FB 023
w—e F1 EW 0.00,00 == EP EW 0.00,00
—d OG #FWA000 ——{ OG EP #W 100
- UG AT #W 10 - UG — AW 0.02,00 EP #W 10
AP AW 0.02,00
Parameters
8N SPECIAL BOO ... B2GS ‘mput in FBD: Bxx
FRE! BINARY E, B M, W, #B¢,
#B1,AA S5, T 2
E1 WORD EW EW MW MW, word input
#W, AW, AW TI, ZI
OG WORD EW, EW', MW, MW", upper limit
#W, AW, AW T|, ZI
UG WORD EW, EW’, MW, MW, lower limit
#W, AW, AW TI, 2
Al WOCRD MW, MW’ AW AW’ output
Description
If FREI = 1 the block BEG limits a variable input value
{E1) to a maximal amplitude between adjustable limiting
values (upper limit OG, lower limit UG) and allocates this
limited value to an output variable (A1).
if FREI = 0 nothing is performed.
CE Data
Operating time; 07 ZE 60 07 ZE61/63 07 ZE 62
Basic operating time: 21.8 us 21.8us 12.6 ps
additional operating time: -——- - —-———
OCutput updating: yves if FREI =1

Memory allocated once when

called:

Available with:

14 words of 32 bits each
ABB Procontic T200 and 907 PC 332
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ABSOLUTE VALUE BET
FED/LD
| FBD/LD I
| BET BET ! E 0.00,00
-] BN B 02 — BN = BA 02
— FRE/ E0.00.00 = FREI FB 022
[ — £ A7 f— MW 000,00 —— — AW 0.02,00 &P MWG00,00
Jr AP AW 0.02.00
| |
L |
Parameters
BN SPECIAL B0O..B255 input in FBD: Bxx
FRE! BINARY E, B’ M, M', #B0, any hit variable

#B1, A,A, ST Z

E1 WORD EW, EW', MW, Mw",
#FW, AW, AW T, Zi
Al WORD MW, MW', AW, AW’

input value

amount of the input value

Description

HFREI = 1, the absolute value of the input variable value
will be formed and allocated to the output variable. In
other words, if the input value is negative the output
value is positive. If the input value is positive the output
value is also positive.

fn case of -32768 (8000OH) the result is again —32768
{8000H), because this number is not defined.

If FREt = 0, no allocation will be performed.

CE Data

Operating time: 07 ZE 60 07 ZE61/63 07 ZE 62
Basic operating time: 11.8 us 11.8 us 5.9 us
additional operating time: —-—- -—— —-———

Output updating: yes if FREIl = 1

Memory allocated once when
called:

Available with:

5 double words of 32 bits each
ABB Procontic T200 and 307 PC 332

G07 PC 322s50ed. 08.94
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C/wW BCD TO WORD CONVERSION

| FBD/LD _Example_
FBD/LD IL
C/W C/w ! BA 03
- BN B 03 i BN FB 016
— £7 A7 fme EW 0.00.00 = e AVY 0.02.00 EP EW 0.00,00
AP AW 0.02,00
Parameters
BN SPECIAL BOO ... B255 nput in FBD: Bxx
Ef WORD Ew, EW', MW, MW’, word variable containing BCD value
#W, AW, AW’ TI, Z

Al WORD MW, MW, AW, AW word oulput converted to binary
Description

The input variable will be converted from BCD to binary
and cutput at the output variable.

Whether the input value is a valid BCD member (range
0000 ... 9999), will not be checked. I the input value is
invalid, the output value is invalid tco.

CE Data

Operating time: 07 ZE 60 07 ZE 61/63 07 ZE 62
Basic operating time: 37.8us 37.8us 18.5 s
additional operating time: ——— —-—= -——

Output updating: yes

Memoary allocated once when

called: 6 double words of 32 bits each

Available with: ABB Procontic 7200 and 907 PC 332

Y
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COSINE COS
!‘ FBD/LD _Example
’ FBD/LD iL :
' COos COS BA 00 |
= ANG  AD = MW 000,02 —4 ANG  AD f=— MD 004,00 F3 056
ERR fom ERR == M 005,00 EP MW 000,02
| EPA MW 371,01
EPA M’ 381,01
'BA 00
i FB 055
: EP MW’ 372,01
| EP MW’ 372,00
| AP MD 004,00
| | M’ 381,01
J’ = M 005,00
Parameters
ANG WORD EW AW, MW, MW 2w Input angle
AD DOUBLE WORD AD, MD, MD’ Cosine of the input value
ERR BINARY M. M,A A S Error if the input value is negative or greater than 360

Description

The function cosine generates the cosine of the angle
value at the input ANG. The resultis available at the out-
put AD, and is in the range between —100 000
100 000. If the value at the input is negative or greater
than 360, the value 0 is assigned to the output AD, and
the value 1’ is assigned to the ERR output.

The maximum error ofthe resuitis =41 units. The connec-
tion element COS uses two function blocks, FB56 for the
cosine calculation, and FB55 to convert the result to a
user—friendly range. This function doesn't work on
CPUs older versions than R302.

ANG  WORD

The cosine of the value at the input operand ANG ia gen-
erated and is available as a value of the output operand
AD.

AD DOUBLE WORD
The value ofthe cosine function is availabie at the output
AD.

ERR  BINARY
The ERR output indicates whether the value of the input

is in the correct range (0<CANG<C360).

nput 0 < ANG << 360

—>ERR = 0 and AD = COS(ANG)
Input ANG < 0 or ANG > 360

—>ERR =1and AD =0

Examples of cos(x) values
A cos{180)=-100000
coOs(236)=-535919

cos(90}=0
cos(270)=0

\
\ cos(0)=100000
ccs(360) =100000

cos{d5)=70710

CE Data

Runtime:
Basic runtime;
Additional runtime;
Cutput updating:
Memory allocated once when called:
Available as of:

07 ZE 60 07 ZE 61/83 07 ZE 82
1168 us 1168 us 630 us

— == us ——— us ———us
yes

75 double words of 32 bits each
ABB Procontic T200 ZE (version R302 /907 PC 332)

SO7 PC 332/issued: 08.594
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D/W

DOUBLE WORD TO WORD CONVERSION

FBD/LD iL J
DWW D/wW 'BA 000
— E1 AT frma MDO000,00 e — MWO0000,02 FB 0018
Qp— —= N 000,00 EP MDO000,00
AP MWO0000,02
AP M 000,00
I
E
Parameters
E1 DCUBLE WORD ED, AD input value
MD, MD', #D
Al WORD AW, AW, MW, MW’ Result
Q BINARY A A M M Overflow

Description

Converted range of the input:

The value of the double word operand atthe input E1is  Lower limit: FFFF8001H 32767
converted to a word vafue and the resultis allocatedto  Upper limit: 0000 7FFFH  +32767
A A~ dem
the word aperand at the cutput A1, Range of numbers of the output
The resultis [imitgc_i to the number range from —32 767 Integer word (16 bits).
to +32 767. fiimiting took place, a 1 signal is allocated
to the binary operand at the output Q. A 0 signal is allo-  Lower limit; 8001 H —-32767
cated to the binary operand at the output Q if no fimiting ~ Upper limit: 7FFFH +32 767
took place. ]
Exampies for conversion
The converted value is sgt to —32?’6? (8001 H) if the val- E1 decimal AT decimal Q
ue of the operand at the input E1 is beyond the number
range (8000 0000 H). 80000000 H —2147483648 8001 H --32767 1
80000001 H —2147483647 8001 H -32767 1
The input and the output can neither be duplicated nor FFFF 8000 H —32768 8001 H -—32767 1
negated. FFFF 8001 H —32767 8001H -32767 O
Range of numbers of the input FRFEFFFFH —1 FRFFH -1 0
9 P 0000 0000 H 0 0000H 0 0
integer double word (32 bits). 0000 0001 H ~ +1 0001H  +1 0
0000 7FFF H  +32767 TFFFH  +32767 O
Lower limit: 8000 0000 H -2 147 483 648 0000 8000 H +32768 7RFFH  +32767 1
Upper limit: 7FFF FFFF H +2 147 483 647 7FFFFFFFH  +2147483647 7FFFH  +32787 1
CE Data
Runtime: 07 ZE 60 07 ZE 61/63 07 ZE 82
Basic runtime: 143 us 14.3 us 6.7 us
Additional runtime: - -——— -——=
Output updating: yes

Memory allocated once when called:
Avaifable as of:

30 double words of 32 bits sach
ABE Procontic T200 / 807 PC 332

907 FC 332/Issued: 06.9<



BEGINNING OF USER FUNCTION BLOCK DEFINITION

DEF A

FBD/LD L |
DEF_A DEF A IPB AB 03
~— AB ABO03  —i AB
Parameters
AB SPECIAL ABOO ... AB99
Description

The definition of a user function block "DEF_ A" is always
located after the end ofthe main program (IPE}. It marks
the beginning of a user defined function biock which is
immediately executed after each call of the respective

user function call.

CE Data

Operating time:
Basic operating time:
additional operating time:

Output updating:
Available with:

07 ZE 60 07 ZE81/63 07 ZE 62
1.9 us 18 us 0.8us

ABB Procontic T200 and 907 PC 332

807 PC 332/lssued: 08.94
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ESV ON DELAY TIMER
FBD/LD IL
ESV ESV ! M 126,03
—_ T0O E 0.00,00 m=md T+—O =5 T01,00
— 5 M 126,03 wm=d S #E 1
—] EX #E1 — EX #W 100
—_1 ZK #FW 100 = ZK ! E 0.00,00
—_—T— - Qp— T0O1,00 = T—,—- QF—AG.02,00 = T061,00
! T 01,00
= A0.02,00
Parameters
T O BINARY E E' M, M, #B0, input signal
#B1, A A8 T2
5 BINARY E, £ M, M, #B0, set input
#B1, A, A,S T 2
EX SPECIAL #E1, #E2, #E3 exponent for time base
ZK WORD EW, EW', MW, MW, time constant
#W, AW, AW’ Tl ZI
T-.— BINARY T timer
Q BINARY M.M A A 8TZ delayed signa!

Description

The 0—>1 transition of input T + O is delayed by the
delay time ZD and is output as 0-- > 1 signal at cutput Q.

ifinput T+ O assumes "0" state before the end ofthe
delay time ZD, the output Q retains 0 level.

Inputs and output can neither be duplicated nor in-
verted; exception: input S can be inverted.

™ O—,

Q

t t
"——l
o ZD
delay time ZD = EX* ZK

0 t<ZD

S BINARY

The S input sets the timer to the value of the time con-
stant. Before the start of the time a selling must have
taken place. A new setting while the time is running has
no influence.

EX SPECIAL
ZK WORD
EX and ZK make up the delay time. The following values
are possible for EX:
#E1 = 10 ms; range: 10 ms ... 5 min 27,67 s;

#E1 is only allowed for the times T 00,00...T03,15
#E2 = 100 ms; range: 100 ms ... 54 min 36,7 s;
#E3=1s;range:1s..9h6 min7s;

The foliowing values are allowed for ZK: 1...32767.

Exp.. EX=#E2andZK = #W 5 make up a delay time of
100 ms * 5 = 500 ms.

T—,— BINARY

The timer is specified at input T—,-. Possible timers:

T00,00...T 15,15,

CE Data

Operating tima: 07 ZE 60 07 ZE61/63 07 ZE B2
Basic operating time: 31.1us 31.1us 17.6 us
additional operating time: —-——— - -

Cutput updating: yes

Available with:

ABB Procontic T200 and 807 PC 332
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RISING EDGE PULSE

I+

o FBD/LD M 000,00 iL
[+ I+ 'N E 0.00,00
— (1 (] W— E 0.00,00 wemed 0—1 Q A 0.02,00 =R M 00,00
PULS e PULS =M 03,0C ! E 0.00.00
&N M 00,00
=8 M 00.00
= M 03,00
! M 00,00
= A 0.0200
l
Parameters
0—1 BINARY E,E', M, M, #B0, input signal
#B1, A A QT Z
Q BINARY M, M auxifiary flag
PULS BINARY M, M A A ST7Z output signal

Description

T is the PLC program cycle time,

A rising edge pulse at the 0—1 input produces a Fulse

0—1 ——l with a length of one PLC program cycle at the PULS out-
put.

Q Aflag forinternal use has to be given for Q. This flag must
not be used again in the program. The state of the flag

PULS can be monitored at the Q output and be allocated to

|__ T _' another operand.
CE Data

Operating time:

Basic operating time:

additional operating time:

Output updating:

Available with:

07 ZE 60
11.8 us

yes

07 ZE 62
6.9 us

07 ZE 61/63
11.8 us

ABB Procontic T200 and 907 PC 332

907 PC 382/issued: 08.94
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FALLING EDGE PULSE

FBD/LD iL |
M 000,00
|- [— ! E 0.00,00 :
e 10 Q = E0.00,00 aeod 1-0 QA 0.02,00 =S M 000,00 ]
PULS fr PULS p=e= M 03.00 IN E 0.00,00 '
& M 000,00
=R M 000,00
= M 003,00
! M 000,00
= A 0.02,00
Parameters
1-0 BINARY E,E,M, M, #B0, input signal
#B1, A A3 T7Z
Q BINARY M, M auxiliary flag
PULS BINARY MM A A, STZ output signal

Description

Q

PULS
oE

T ts the PLC program cycle time.

A falling edge atthe 1—0 input produces a pulse with a
length of one PLC cycle at the PULS output.

A flag for internal use has to be assigned for Q. This flag
must not be used again in the program. The flag can be
monitored at Q output or allocated to another operand.

el

Note for users of 507 PC32:

The CE has been changed as compared with
907 PC 32. The output Q for the CE from 807 PC 32 has
been set during the first cycle after starting the T200.
This is no longer the case in 907 PC 332. This change

can be undesirabie when transmitting programs written
in 907 PC 32 and containing CE |— to 907 PC 332.

You carncreate your own "i—" using the CE library, which
will correspond to the CE from 907 PC 32. Start the CE
library. Move the cursor on the CE |- and press
<ALT>F2. The CE will be duplicated and a new user CE
created. Store the new CE in the group "\". Enter the
name "[-".

Mave the cursor in the column "Src” of the new CE and
press <ENTER>. The instruction list of the CE will be
displayed. You can modify now the definition ofthe IL un-
til it corresponds to the IL from 907 PC 32.

The CE IL of 807 PC 32 looked as follows:

! PP 000 1-0
=R PP 000 Q

'N PP 000 1-0
&N PP 000 Q
=5 PP Q00 Q

= PP 000 PULS

If you enter now the CE |- in the FBD the new CE
with the modified IL wili be loaded.

24
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FALLING EDGE PULSE

CE Data

Operating time:
Basic operating time:
Addittonal operating time:

Output updating:
Available with:

07 ZEGO 07 ZE61/63 07 ZE &2
11.8 us 11.8 us 10.1 us
yes

ABB Procontic T200 and 307 PC 332

§07 PC 332/lssued: 08.94
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END OF INTERRUPT BLOCK IBE

IBE --I_

main program

L
1 PE label for main program end
'PBIBIS iabel for start of definition for ;

the program reacting io the &
external interrupt 0 :

interrupt program

'IBE label for the end of an
— interrupt block definition
! SPE absolute end of the user program

Parameters

Description

Label indicating the end of definition of an interrupt
block. This label must be placed beth at the end of the
definition of a time—controlled interrupt and also of an
external interrupt {(when using the modute 07 E! 60).

CE Data
Operating time: 07 ZE 60 07 ZE61/63 07 ZE B2
Basic operating fime: 22.7 us 22.7 us 12.6 us

Additional operating time: ——— ——— ———
Output updating: —_——
Available with: ABB Procontic 7200 and 807 PC 332

? 56 - $J7 PC 332fissued 08.94



INDIRECT READING

IDL

-Example-
FBD/LD IL
IDL. 1DL ! E 0.00,00
- BN B 04 - BN = BA 04
-t FREI| E 0.00,00 ——t FRE| FB 021
- OFFS #W4 —1 OFFS EP #W 4
«~— BADR MW 00,00 =4 BADR EPA MW 000,00
ZADR frman ZADR p=— AW 0.02,00 AP AW 0.02.00
Parameters
BN SPECIAL B00 ... B255 tnput in FBD: Bxx
FREI BINARY E, B M M #BO, enable signal
#B1, ALAS T2
QOFFS WORD EW, EW', MW, MW", offset, distance
#W, AW, AW Ti, ZI
BADR WORD EW, EW', MW, MW, basic address
AW, AW T 2l
ZADR WORD MW, MW’ AW, AW’ farget address
Description if FREl = 0 nothing will be performed.

If FRE! = 1 the block transfers the variable content, de-  An address beyond the flag areas will not be reported.

fined by the basic address and offset (distance), to a
given target address. The follwing values are valid for the
distance: 0 ... 127.

Example:
Source address: Basic address MW 00,00
+ Offset 4
Source address MW 00,04
CE Data
Operating time; 07 ZE 60 07 ZE61/63 07 ZE B2
Basic operating time; 12.6 ps 126 us 6.7 us
additional operating time: - —-——— -
Output updating: yes if FRE|l = 1
Memery allocated once when
called: 5 words of 32 bit each
Available with: ABB Procontic T200 and 907 PC 332
607 PG 332/lssued: DB .94 57



IDS INDIRECT WRITING
_FBD/LD
FBD/LD 1L
iDs DS ! E 0.00,00
- BN B 04 w——t BN = BA 04
- FREI E0.00,00 e FRE! FB 020
- QADR MW 000,00 = QADR EP MW 000,00
= DIST #W5 — DIST EPA AW 0.02,00
—1 BADR AW 0.02,00 == BADR EP #WE
Parameters
BN SPECIAL BOO ... B255 nput in FBD: Bxx
FREI BINARY E, E, M. M, #B0, enabie signai
#B1,AA 85 T2
QADR  WORD EW, EW', MW, MW’ source address
#W, AW, AW’ TL, 21
DIST WORD EW, EW', MW, MW", offset
#W, AW, AW, T, ZI
BADR WORD EW, EW', MW, MW", basic address
AW, AW
Description If the calculated destination address is out of range, no

If FREI = 1 the biock transfers the content of a source
address to a target address, calculated from the basic
address and distance. The following values are valid for
the distance: 0 ... 127.

Target address calculation:

aliocation will be performed and the error flag M 127,04
will be set to one.

If FRE! = O nothing will be performed.

for inst.: Basic address AW 0.02,00
+ Distance 5
Target address AW 0.02,05
CE Data
Operating time: 07 ZE 60 07 ZE61/63 07 ZE 62
Basic operating time: 21.8 us 21.8 us 10.5 ps
Additional cperating time: -——— ——— -
Cutput updating: yes if FREl = 1

Memory allocated once when
calied:

Available with:

17 words of 32 bit each
ABB Procontic T200 and 907 PC 332
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INITIALIZATION OF STEP CHAINS

ISCH

FBDILD.
FBD/LD IL
ISCH ISCH ! BA 00
- FRE! E 0.00,00 =={ FREI FB 004
EP E 0.00,00

Parameters

FREI BINARY E.E’, M, M' #B0, enable signal

#B1, A A,S, T 2Z

Description

H FREF = 1, in all step chains the step 0 will be set to 1

(S000.00 to 525500},

If FRE! = 0 nothing will be performed.

CE Data

Operating time:
Basic operating time:
Additional operating time:

Output updating:

Memory allocated once when
called:

Available with:

07 ZE 60 07 ZEB61/63 07 ZE 62
1489 us 1489 us 714 us

11 words of 32 bits each
ABB Procontic T200 and 907 PC 332

907 PC 332/Issued: 0B.94
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KPL COMPLEMENT
FOLD.
FBD/LD L
KPL KPL I E 0.00,00
— BN B 03 —] BN = BA 03
—d FREI E 0.00,60 — FRE! FBOz24
—_— 7 AT fu— MW 000,00 — b AV (0.02,00 EP MW 000,00
AP AW (.02,00
Parameters
BN SPECIAL B0OO .. B255 input in FBD: Bxx
FREI BINARY E,E, M, M, #B0, enable signal
#B1, A A5 T2
Ei WORD EW, EW', MW, MW, input
#W, AW, AW, T, 2
Al WORD MW, MW AW, AW’ 1's complement of the input variable

Description

ifF

REIl = 1 the block forms

the ¥/

s complement cfthein-
o

put variable (E1} and stores this complement in the out-
put variable (AT).
If FRE! = € nothing is performed.
1's complement; - every bit is inverted separately
= in case of bit variables the bit
status wili be inverted
CE Data
Operating time: 07 ZE 60 07 ZE61/63 07 ZE 82
Basic operating time: 9.2 us 9.2us 50us
Addttional operating time: ——— - -
Qutput updating: yés if FREl = 1

Memory aliocated once when

called:

Available with:

2 double words of 32 bit each
ABB Procontic T200 and 907 PC 332

907 PC 332/ ssued. DB.94
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LABEL, START

MA

|

| FBD/LD L |
MA MA ! E0.0000 |

1 Frei E 0.00,00 =q Frej =MA MRKO00 '
—t MRK MRK 000 —f MRK

Parameters

Frei BINARY E.E,AA M M Enable of the conditiona! biock

#B0, #B1,8, T, 2
MRK LABEL MRK 000...005 Number of the block

Description

The start of a conditional block is defined with MA
(=MA <Nr.>). The affiliated end of the block is identified
by ME {{IME MRK <Nr.>).

This program block is processed only if the previous re-
suit of the logical combination is 1. Otherwise, this pro-
gram part is skipped.

Note:
In each segment plan each MA must be affiliated to a
ME.

The combination MA/ME can be used any number of
times in a program and has the same principle of opera-
tion as in ABB Procontic b. However, by specifying a la-
bel number, these conditional blocks can be nested in
ABB Procontic T200.

The maximum nesting depthis 6, i.e. the maximum num-
ber for the label is 5 (MRK 005).

Description of the inputs

Frei BINARY Enable of the conditional block

Frei =1 Allinstructions between MA and the affiliated
ME are processed.

Frei = 0 Allinstructions between MA and the affiliated

ME are skipped.

MRK LABEL Number of the block

The variables MRK 000 to MRK 005 can be entered as a
label. The label MRK 006 is reserved for connection ele-
ments and the label MRK 07 is reserved for the sequen-
tial function chart. They must not be used again in the
user program.

907 PC 332Mssued: 06.92
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MA

LABEL, START

Examples for the nesting with =MA and IME

Permitted nesting examples:

Program
=M MRK 001
A
Program
= MRK 002 —
A——n
Program
IME MRK 002 —
Program
IME MRK o

Program
=M MRK 001
A

Program
= MRK 001
A

Program
IME MRK 001
IME MRK 001

{Dummy instruction)

The maximum nesting depth is 6, i.e. the maximum number for the label is 5 (MRK 005).
The label MRK 006 is reserved for Cannection Elements (CEs) and the label MRK 007 is reserved for the

sequential function chart.

Not permitted nesting examples:

Program
=M MRK 001
Ao

Program
=M MRK 001 —
A

Program

IME MRK 001

The error message
"Too many =MA”

IME MRK 001 ——

Program

=M MRK 001 —

A

Reverse reference is

not allowed.

appears.

CE Data

Runtime: 07 ZE 80 07 ZE 61/63 07 ZE 82
Basic runtime: 28 s 28us 1.3 us

Additional runtime:
Qutput updating:
Memory allocated once when called:
Available as of:

ABB Proceontic T200 / 907 PC 332
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MAJORITY MAJ
j FBD/LD mp
| FBD/LD i
| |
MAJ MAJ ! E 0.00,00 |
— £ E 0.00,00 —df & E 0.03,11 ;
—] =2 F0.03,11 == i E 0.00,00
— 3 A7 M 000,00 == MAJ —A 0.02,00 & M 000,00 ,
) i
i £ 0.03,11 !
& M 000,00
)
= A 0.02,00 !
j
Parameters
E1 BINARY E, E, M, M", #B0, Operand 1
#B1,A A, 5T 2Z
E2 BINARY E E', M, M, #B0, Cperand 2
#B1, A, A, S T, Z
E3 BINARY E E', M, M, #B0, Operand 3
#B1, A A, S T 2Z
Al BINARY M, M,A, A,S, T Z Result
Descripiion

The CE creates a majority element.

Alogic 1—signal will be allocated to the binary operand
atoutput MAJ, when atleast 2 out of 3binary operands at
inputs E1, E2 and E3 have a logic 1—signal.

A logic 0~signal will be allocated to the binary operand
at output MAJ, when the above mentioned condition is

not fulfilled.
CE Data
Operating time: 07 ZE 60 07 ZEB1/63 07 ZEB2
Basic operating time: 22.0 us 220us 14.5us
Additional operating time: - - -——=
Output updating: yes
Available with: AEBB Procontic T200 and 907 PC 332
507 PC 332/lssued D894 63



ME LABEL, END
_FBD/LD _Example
FBD/LD iL |
i
ME ME IME  MRK 000
!
—4 MRK MRK 000 =~ MRK
|
|
|
i
i
[
Parameters
MRK LABEL MRK 000...005 Number of the block

Description

The end of a conditional block is defined with ME
({ME <Nr.>). The affiliated start of the block is identified
by MA (=MA MRK <Nr.>}.

Note:

In each segment plan each MA must be affiliated to a
ME.

The combhination MA/ME can be used any number of
times in a program and has the same principle cf opera-
tion as in ABB Procontic b. However, by specifying a la-
bel number, these conditional biocks can be nested in
ABB Procontic T200.

The maximum nesting depthis 6, i.e. the maximum num-
ber for the fabel is 5 (MRK 005).

Description of the label
MRK LABEL Number of the block

The variables MRK 000 to MRK 005 can be entered as a
label. The label MRK 006 is reserved for Connection Ele-
ments {CEs} and the label MRK 07 is reserved for the se-
quential function chart. They must not be used again in
the user program.
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LABEL, END ME

Examples for the nesting with =MA and !ME

Permitted nesting examples:

Program Program

1 L

=MA MRK 001 —— =MA MRK 001 ———
Program Program

=MA MRK 002 ~— =MA MRK 001 —
Program Program

IME MRK 002 — 'ME MRK 001

S e IME MRK 001
Program (Dummy instruction)

'ME MRK 001

The maximum nesting depth is 8, i.e. the maximum number for the label is 5 (MRK 005).
The label MRK 006 is reserved for Connection Elements {CEs) and the label MRK 007 is reserved for the

sequential function chart,

Not permitted nesting exampies:

Program
=MA MRK 001

Program
—
=MA MRBRK 001 ~— 'ME MRK 001 —
__J Program Program
IME MRK 001 =MA MRK 001 —
The error message Reverse reference is
"Too many =MA” not allowed.
appears.
CE Data
Runtime: 07 ZE 60 07 ZE 61/63 07 ZE 62

09us G9us 0.4 us

Basic runtime:
Additional runtime: -
Output updating: -
Memory allocated once when called: ———
Available as of: ABB Procontic T200 f 907 PC 332

997 PC 232/Issved: 06.54 65 . .;




MOA SINGLE SHOT TIMER WITH ABORTION
FBD/LD I
MOA MOA ! M 126,03
- 111 E 0.00,00 —d 111 =3 TG1,00
—_— 5 M 126,03 — S #E 1
——t EX #E 1 ] EX #W 100
—t ZK H#W 100  ==ed ZK ! E 0.00,00
— T~ TC1.00 = T— — &N TO01,00
—_— M = O e M 000,00 w=d M—, — Qp=—A0.02,00 =5 M 000,00
! T 01,60
/(N T01,00
&N E 0.00,00
)
=R M 000,00
! E 0.00,00
&N M 000,00
=8 M 000,00
! M 000,00
= T 01,00
! M 000,00
= A 0.02,00
Parameters
i BINARY E, E', M, M’, #B0, input signal {start signal)
#B1,A A8 T Z
S BINARY E,E' M, M, #B0, set input for pulse length
#B1,AA,S T2
EX SPECIAL #E1, #E2, #E3 exponent for time base
ZK WORD EW, EW’, MW, MW', time constant
#W, AW, AW’ Ti, ZI
T—— BINARY T timer for pulse length
M-, — BINARY M, M auxiiary flag
Q BINARY MM, A A,S T2 output signal
Description
The 0-->1 transition of the binary input 17 produces a
0—>1 transition at the output Q. if the input 1 remains 1 —
at 1 level, a 1—>0 transition is output on output Q after
duration ZD has elapsed.
Q —
The output Q is also set back to 0 level if the input 1M1 t t
should return to 0 level before expiry of time ZD. 1 l I
0 ZD 0 t<ZD

Input S can be inverted. The inputs and the output can-
not be duplicated.

pulse length 7D = EX * ZK
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SINGLE SHOT TIMER WITH ABORTION

MOA

S BINARY

The S input sets the timer to the value of the time con-
stant. Before the start of the time a setting must have
taken place. A new setting while the time is running has
ne influence.

EX SPECIAL

ZK WORD

EX and ZK make up the pulse length. The following val-
ues are possible for EX:

#E1 = t0 ms; range: 10 ms ... 5 min 27,67 s;

#E1 is only aliowed for the times T00,00...T03,15
#E2 = 100 ms; range: 100 ms ... 54 min 36,7 s;
#E3 =1s;range;1s..9h6min7s;

The following values are afiowed for ZK: 1...32767.

Exp.: EX =#E2and ZK = #W 5 make up a pulsg length
of 100 ms * 5 = 500 ms.

T-,— BINARY
The timer is specified at input T—,—. Possible timers:
TG0,00..T 15,15.
M BINARY
AtM—,— input a flag wili be connected, which is usedin-

ternally. This fag must not be used a second time in the
prograrm.

CE Data

Operating time; 07 ZE 60 07 ZE61/63 07 ZE82
Basic operating time: 51.2 us 512 us 30.2 us
Additional operating time: - -—— -—-

Qutput updating: yes

Available with:

ABB Procontic T200 and 907 PC 332

907 P 332/issuad: 08.54
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MOK SINGLE SHOT TIMER, CONSTANT
FBD/LD ‘Example
FBD/LD IL
MOK MOK ! M 126,03
—_ 1V E 0.00,00 =i 111V = T01,00
— S i 126,03 = S # E2
—~— EX # E2 — EX #FW100
—_—1 7K #WI00 — ZK ! M 00,00
w——d T — TOI00 —T-,— &N T01,00
—_— M- - Qe MO000 —M-,— Ql==A00200 = A 0.02,00
IN E 0.00,00
& T01,00
=R v 00,00
! E 0.00,00
&N M 00,00
=3 M 00,00
! M 00,00
= T01,00
Parameters
v BINARY E, B M, M, #B0, input signal
#B1L,A A, S T2
S BINARY E, E', M, M", #B0, set input for pulse length
#B1,A A, 5T, 2
EX SPECIAL #E1, #E2, #E3 exponent
ZK WORD EW, EW', MW, MW’, time constant
#W, AW, AW’ TL ZI
T—— BINARY T timer for puise length
M—,— BINARY M, M’ auxiliary fiag
Q BINARY M, M A A STZ output signal
Description S BINARY  setinput {impuise length)

The 0—=>1 transition of the binary input 11V sets the
ouiput Qto "1 state. After the pulse length ZD the output
Qwill assume "0” state. An additional 0~ > 1 transition at
the input 11"V before the end of the pulse length ZD will
be ignored.

v L
Q 9 —
ZD ZD

putse length ZD = EX = ZK

The inputs und the output can neither be duplicated nor
inverted. Exception: 5 can be inverted.

The S input sets the timerto the value ofthe pulse length.
Before the start of the time a sefting must have taken
place. A new setting while the time is running has noin-
fluence.

EX SPECIAL exponent

ZK WORD time constant

EX and ZK make up the pulse length. The foliowing val-
ues are possible for EX:

#E1 = 10 ms; range: 10 ms ... 5 min 27,67 s;

#E1 is only aliowed for the times T 00,00...703,15
#E2 = 100 ms; range: 100 ms ... 54 min 36,7 s;
#E3=1srange:1s..9h6min7 s;

The foliowing values are allowed for ZK: 1...32767.

Exp.: EX =#E2and ZK = #W 5 make up a pulse length
of 100 ms * 5 = 500 ms.
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SINGLE SHOT TIMER, CONSTANT MOK

T—,— BINARY timer M~-,— BINARY auxiliary flag
The timer is specified at input T—,—. AtM—, - input a fiag has to be connected, which is used
Possible timers: T00,00 ... T 15,15. internally. This flag must not be used a second time inthe
program.
CE Data
Operating time: G7 ZE 80 07 ZE61/63 07 ZE62
Basic operating time: 35.5 us 395 us 235us
Additicnal operating time: ——- - -———
Output updating: ves
Available with: ABB Procontic T200 and 907 PC 332

507 PC 2320ssued: 0B 94 52 R .7



MRK JUMP LABEL
FBD/LD.
FBD/LD IL :
MRK MRK I MRK 027
— MEK — MRK 027 e -
Parameters
MRK SPECIAL MRKCC ... MRK255 jump label number

Description

Jump label MRBK definition.

Each jump label (MBK ninn) may occur only once in the

program.

CE Data

Operating time:
Basic operating time:
Additional operating time:

Output updating:

Available with:

07 ZE 60 07 ZEB1/63 07 ZE 62
0.9 ps 0.9 us 0.4 us

ABB Procontic T200 and 207 PC 332

70 937 PC 332/Issued’ 08.94



NOTBIT

Callis not possible

FBD/LD IL

is not available is not availabie

;
J
|

Parameters

Description

NOTBIT is a basic library function. The element’s name
in the library is NOTBIT.
The element cannot be called in the CE and CE IL Editor.

The programming system uses this element to realize
connection lines.

CE Data

Operating time;
Basic operating time: appr. 1...4 ps, depends on structure
additional operating time:

Output updating:
Available with: ABB Procontic T200 and 907 PC 332

937 PC 332/ssued: 08.94 71



PACK

PACK BINARY VARIABLES IN WORD

FBD/LD L
PACK PACK ! E 0.00,00
— B O EC0000 —tBO = NM’359,00
— 31 MO11,03 = B1 ! M 011,03
-_— B2 MO11,04 -4 B2 = M'359,01 i
—1B3 #B1 - B 3 ! #B1 :
~— B4 ADQ0203 ~~d4B4 = M'358,02
- B5 AQ0204 —=BS
—] B6 MOT105 ——dB6
-_B7 MO1108 —IB7 .
—{ B8 E000,02 —-—fB8 [ MW'359,00
-1 B 9 EQ0004 ——d B9 = MW 013,01
— B10 E0.00,06 ~——fB10
—1 B11 E 0.00,08 w—i B11
— 312 E0.00,10 —~—if B12
-t B13 E0.00,12 —f B13
— B14 E0.00,14 — B14
w—t 815 M 011,10 — B15
WORT Jremee WORT == MW 013,01
Parameters
BO BINARY E, E', M, M', #B0, Bit O in the word output "WORT"
#B1, A, A5 T, 2Z
B1 BINARY E, E M, M, #B0, Bit 1 in the word output "WORT"
#B1,A A, S5 T,72
B2 BINARY E,E', M, M, #B0, Bit 2 in the word output "WORT"
#B1, A A5 T.Z
B3 BINARY E,E’, M, M, #B0, Bit 3 in the word output "WORT”
#B1,A,A, 8, T2
B4 BINARY E,E'\ M, M, #B80, Bit 4 in the word output "WORT”
#B1,A A8 T2
B5 BINARY E,E'W M, M, #B0, Bit 5 in the word output "WORT”
#B1,A A, 3 1.7
B& BINARY E,E' M, M, #B0, Bit 6 in the word output "WORT"
#B1,A A5 T, 72
B7 BINARY E, E, M, M, #B0, Bit 7 in the word output "WORT”
#B1, A A5 T.Z7
B8 BINARY E,E.M, M, #B0, Bit 8 in the word output "WORT"
#B1, A A8, T Z
B9 BINARY E, E', M, M’, #B0, Bit 8 in the word output "WORT"
#B1, A A5 T2
B10 BINARY E, E', M, M, #B0, Bit 10 in the word output "WORT"
#B1,A A 8T 2Z
B11 BINARY E.E' M., M, #B0. Bit 11 in the word cutput "WORT”
#B1,A A3, T2
Bi12 BINARY E,E'. M, M, #B0, Bit 12 in the word output "WORT”

#B1, A AL S T2
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PACK BINARY VARIABLES IN WORD

PACK

Bit 13 in the word output "WORT"
Bit 14 in the word output "WORT"

Bit 15 in the word output "WORT"

16 bits combined in one word

B13 BINARY E, E', M, M, #80,
#B1, A A5 T Z
B14 BINARY E, E. M M, #B0,
#B1, A A, ST Z
B15 BINARY E,E, M, M, #B0,
#B1, A A, S5, T2
WORT  WORD MW, MW, AW, AW
Description

The 16 binary variabies applied at the inputs B 0 to B15
are packed into & word variable and are output at the

WORT oufput.
The binary outputs BO to B15 can be inverted singly.

Important.

The flag MW’358,00 is used for internal purposes. In the
program, outside of CE's, this flag must not be used for
other purposes,

CE Data
COperating time: 07 ZE 60 07 ZE €1/63 07 ZE 62
Basic operating time: 65.9 us 65.9 us 48.7 us

Additional operating time: - -

Output updating: yes

Available with: ABB Procontic T200 and 907 PC 332

937 PC 332/1ssuec: 05.94
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PACK1 PACK WORD (Function block)

i FBD/LD m

FBD/LD 1L
IBA 000
PACK1 PACK1 FB 0067 PACK1
— B0 EO0.00,00 — B3 EF E 0.00,02
- B 1 MO11,03 =~ B EP E 0.00,04
—_— B 2 M011,04 ] B2 EP E 0.00,06
— B3 #B1 —t B2 EP E 000,08
—_— B4 AD0203 —dB4g EP E 0£.00,10
- B 5 AQ00204 —BS5S EP E 0.00,12
= B 6 M{O11,05 —dB6 EP E 0.00,14
—_1 B7 MOi1,09 =adB7 EF M 011,00
—_— B 8 EQ00,02 —BE 1BA 0G0
ey B39 E000,04 —I B9 FB 0068 PACK?2
—d Bi0 E 0.00,06 —=4 B10 EP E 0.00,00
—] B11 E0.00,08 ——iB11 EP M 011,03
—1 BiZ E0.00,10 ~—d B12 EP M 01104
—d B13 E0.00,12 =~ B13 EP #B 1
- B14 E0.00,14 —i Bi14 EP A 0.02,03
— B15 M011,10 - B15 EP A 0.02,04
WORT WORT = MW 013,01 EP M 01105
EP M 011,09
EP MW 0013,01
Parameters
BO BINARY E, E’, M, M", #B0, Bit 0 in the word output "WORT"
#B1, ALA, S, T2
B1 BINARY E,E', M, M’, #80, Bit 1 in the word output "WORT”
#B1, A A, S T2
B2 BINARY E,E', M, M', #B0, Bit 2 in the word output "WORT”
#B1,A A, S T72
B3 BINARY E,E'. M, M, #80, Bit 3 in the word output "WORT”
#B1,A A8, T, 7
B4 BINARY E E M, M, #B0, Bit 4 in the word output "WORT"
#B1,AA, 5T, 2
B5 BINARY E E'. M, M, #B0, Bit 5 in the word ocutput "WORT"
#B1, A A, S, T2
B6 BINARY E E',W M, M, #BO, Bit 6 in the word output "WORT"
#B1, AA, S, T,2Z
B7 BINARY E,E', M, M’, #B0, Bit 7 in the word output "WORT”
#B1,A, A8, T, 2
B8 BINARY E,E', M, M’, #B0, Bit 8 in the word cutput "WORT”
#B1,A A8, T.2Z
B9 BINARY E,E' M, M, #B0, Bit 9 in the word cutput "WORT"
#B1, A A8 T72
B10 BINARY E, B, M, M, #B0, Bit 10 in the word oputput "WORT”
#B1,A/A,S T, 72
B11 BINARY E.E" M M ZBO Bit 11 in the word output "WORT”
#B1,A A, S T2
B12 BINARY E,E. M, M, #B0, Bit 12 in the word cutput "WORT”
#B1, A A, 5T 2Z
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PACK WORD (Function block)

PACK1

E, &, M M, #B0,
#B1.AA 8§ T2
E. E' M, M, #B0,
#B1,AA,STZ
E, E', M M, #B0,
#B1, A A8 T2Z

MW, MW AW, AW’

Bit 13 in the word output "WORT”
Bit 14 in the word output "WORT”

Bit 15 in the word output "WORT”

16 bits combined in one word

B13 BINARY
B14 BINARY
Bi5 BINARY
WORT  WORD
Description

The 16 binary variables applied at the inputs 80 to Bi5
are packed in a word variable and are output at the

WORT output.

The binary inputs BG to B15 cannot be inverted.

CE Data

Qperating time:
Basic operating time:

Additional operating time: -

Output updating:

Available with;

, 07 ZE 62
5 48,7 us

O
o =

ABB Procontic T200 and 907 PC 332

S9C7 PC 332/issued: 08.94
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PDM OSCILLATOR WITH 2 TIMERS
“Example
FBD/D I
PDM PDM ! M 126,03
i FRE! £ 0.00,00 —4 FRE| =§ Te&1.0C
—i S M 126.03 ==t S #E 1
— TO1,00 == T1 #W100
— EXi #E 1 — EX1 =5 TG1,01
——t ZK1 #W 100 = ZK1 #E 1
— T2 T01,01 = T2 #W500
—_ EX2 #EA1 — EX2 ! E 0.00,00
—1 ZK2 #W 500 = ZK2 &N M 00,00
e B M 00,00 =t M— — = T01,01
o Qf==A0.02,00 ! 701,01
=S M 00,00
! E 0.00,00
& M 00,00
= T01,00
! T 01,00
\N E 0.00,00
=R M 00,00
! M 00,00
= A 0.02,00
j
Parameters
FREI BINARY E E', M, M, #80, enabkling block
#B1,AA, S T2
S BINARY E,E, M, M, #80, set input
#B1,AA S5 T, 2
T1 BINARY T timer output ON
ExX1 SPECIAL #E1, #EB2, #E3 exponent 1
ZK1 WORD EW, EW', MW, MW', time constant 1
#W, AW AW T, ZI
T2 BINARY T timer output OFF
EX2 SPECIAL #E1, #E2, #E3 exponent 2
ZK2 WORD EW, EW', MW, MW', time constant 2
#W, AW, AW', T, ZI
M— — BINARY M, M’ auxiliary flag
Q BINARY MM, A A, S T2 oscillaior cutput
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OSCILLATOR WITH 2 TIMERS

PDM

Description

s I

FREI __I

Q __j
T2 Tt T2 T2

The connection elementis an oscillator with two timers, a
freely selectable period of oscillation and adjustable
duty factor.

FREI BINARY enabling block
FREI input is used for oscillator enabling.

5 BINARY set timer

The S input serves to set the timers T1 and T2 to the vai-
ues of the respective time constants. The latter consists
of the associated exponent (EX1, EX2) and the timer
setup value (ZK1, ZK2).

Before the start of the osciliator a setting must have been
performed; a new setting while the oscillator is running
has no influence.

Atimer (T—,—) hasiobe connected to each ofthe inputs
T1 and T2. The inputs ZK are used for input of the time
constants.

M—,- BINARY auxiliary flag
Period of oscillation: T=T1 + T2 AtM—,— input a flag has to be connected, which is used
internally. This flag must notbe used a second time inthe
Duty facter: t = T/T1 program.
CE Data
Operating time: 07 ZE 60 07 ZEB1/63 07 ZE62
Basic operating time: 31.1ps 31.1 us 20.2 us
Additional operating time: —-——— —-——= -
Qutput updating: yes

Available with:

ABB Procontic T200 and 907 PC 332

307 PC 332/ssued (8,64
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PE

PROGRAM END

PE

|
|
|

FBD/LD

FBD/LD

PE

 Example

PE

Parameters

Description

Program end is the flag for the end of the PLC program.
Commands that are after the end label will not be pro-

cessed by the PLC.

CE Data

Operating time:
Basic operating time:
Additicnal operating time:

Output updating:

Availabie with:

G7 ZE 60 07 ZEB1/63 07 ZE 62
9.7 us 9.7 us 46 us

ABB Procontic T200 and 907 PC 332
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DOMINANT SET LATCH RS
! FBD/LD Example
! FBD/LD IL ‘
Q M 000,00 [
RS RS ; E 0.00,00 |
—{ R E 0.00,00 = R =R  M000,00 |
—_{ 5 Q E0.03,11 = S QfF—A0.02.00 ! E 0.03,11 1
=S M 000,00 ;
! M 000.00 |
=  A00200 |
|
Parameters
R BINARY E, E' M, MW, #80, Reset input
#B1,A A,S. T2
s BINARY E,E' M, M', #B0, Set input
#B1 A A.S T.Z
Q BINARY M M, A A, STZ Flip—flop cutput
Description Q BINARY Output

The operand Q, which takes over the laich function, has
to be entered above the CE frame.

R BINARY Reset input

A logic 1-signal at the input R resets the operand Qto 0.

S BINARY Set input
Alogic 1~signal at the input S sets the operand Qto 1.

A logic 1—signal simultaneously applied to the inputs S
and R sets the operand Q to 1 {(dominant set).

AQ-signalattheinputs S or Rdoes notinfluence the op-
erand Q.

The state of the operand Q will be allocated to the output
Q.

Theinputs and outputs cannot be duplicated. The inputs
R and S can be inverted.

CE Data

Operating time: 07 ZE 60 07 ZE 81/863 07 ZE 62
Basic operating time: 11.6 us 11.6 us 8.6 us
Additional operating time: - —_——— -

Qutput updating: yes

Available with:

ABB Procontic T200 and 907 PC 332

807 PC 332/155uad: 08.54
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SFT1iL SHIFT FOR 1 BIT POSITION TO LEFT

B _FBD/LD m

FBD/LD IL
SFT1L SFTiL ‘BA 000
FB 0070
—tin OUt MW 00,00 =—din out t— MW 01,00 EP in
AP out

Parameters
in EW, EW', AW, AW, MW, MW’ #W input value io be shifted for 1 position to left
out AW, AW', MW, MW’ Output value
Description
The function SFT1L shifts the content of the word value
applied at the input "in" for 1 bit to left. The positions are
filled up from right with 0.
CE Data
Operating time; 07 ZE 60 07 ZE 61/83 07 ZE 62

Basic operating time: 6,5 us 6,5 us 3,5us

Additionat operating time: - - -
Output updating: yes
Memory allocated once when called: 2 double words of 32 bits each
Vailabel with: ABB Procontic T200 and 907 PC 332

.7 80 607 PC 332/ssued: 08.92



SHIFT FOR 1 BIT POSITION TO RIGHT SFT1R

FBD/LD | Example
FBD/LD IL ‘
|
SFT1R SFTiR 'BA 000
FB 0071
—in OUt frm MW 00,00 =—fin out =MW 01,00 EP in
AP out
l
Parameters
in EW, EW' AW AW, MW, MW' #W tnput value tc be shifted for 1 position to right
out AW, AW', MW, MW' output value
Description
The function SFT1R shifts the content of the word value
applied atthe input "in” for 1 bitto right. The positions are
filled up from left with 0.
CE Data
Operating time: 07 ZE 60 07 ZE 61/63 07 ZE 62
Basic operating time: 6.5 us 6,5 us 3,5us
Additional cperating time: - —-——= -——
Qutput updating: yes
Memory aliocated once when called: 2 double words of 32 bits each
Available with: ABB Procontic T200 and 907 PC 332

S07 PC 332 ssuec: 08.94 81 .;



SFTSL SHIFT FOR 8 BIT POSITIONS TO LEFT
FBOILD
FBD/LD IL
SFT8L SFT8L IBA 000
FB 0072
——t 1) QUL frmn MW 00,00 ~—din out F—MW 01.00 EP in
AP cut
Parameters
in EW, EW’, AW, AW, MW, MW' #W input value to be shifted for 8 pesitions to ieft
out AW, AW, MW, MW’ output value
Description

The function SFTBL shifts the content of the word value
applied attheinput "in” for 8 bits to left. The positions are
filled up from right with 0.

CE Data

Operating time:
Basic operating time:
Additional operating time:
Output updating:
Memory allocated once when called:
Available with:

07 ZE 60 07 ZE 61/63 07 ZE 62
6,5 us 6.5us 3,5 us
yes

2 double words of 32 kits each
ABB Procontic T200 and 907 PC 332
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SHIFT FOR 8 BIT POSITIONS TO RIGHT

SFT8R

FBD/LD | Example |
FBD/LD IL
SFT8R SFT8R IBA 000 |
FB 0073 |
— i1 OUT e MW 00,00 ~=din oLt p=— MW 01,00 EP in i
AP out
| g
| i
i !
Parameters
in EW, EW' AW AW MW MW #W input value o be shifted for 8 positions to right
out AW, AW MW, MW’ output value
Description

The function SFT8R shifts the content of the word value
applied at the input "in” for 8 bits te right. The positions

are filled up from left with 0,

CE Data

Operating time:
Basic operating time:
Additional operating time:
Output updating:
Memory allocated once when called:
Available with:

07 ZE60 07 ZE 61/63 07 ZE 62
85us 6,5 us 35us
yes

2 double words of 32 bits each
ABB Procontic T200 and 907 PC 332

$07 PC 332/Issued: 08.94
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SIN SINE 0 to 360 degree
FBD/LD IL
5t
N SIN BA 00
- ANG AD = MW 000,02 = ANG  AD == MD 004.00 FB 054
ERR t— ERR == M 005,00 EP MW 000,02
EPA MW’ 371,01
EPA M’ 381,01
IBA 00 |
FB 055 ?
EP MW 37201 |
EP MW* 372,00
AP MD 004,00
! M 381,01
= M 005,00 |
Parameters
ANG WORD EW, AW MW, MW', #W input angle
AD DOUBLE WORD AD, MD, MD’ Sine of the input value
ERR BINARY M, M, A A,S Error if the input value is negative or greater than 360
Description is in the correct range (0<<ANG>360).

The functicn sine generates the sine of the angle value at
the input ANG. The result is availabie at the cutput AD,
and is in the range between —100 000 ... 100 000. if the
value at the input is negative or greater than 360, the val-
ue 0 is assigned to the output AD, and the value "1’ is as-
signed to the ERR output.

The maximum error ofthe result is 41 units . The connec-
tion element SIN uses two function blocks, FB54 for the
sine calculation, and FB55 to convert the result to a us-
er—friendly range. This function doesn't work on CPUs
older versions than R302.

ANG WORD
The sine of the value at the input operand ANG ia generat-
ed and is available as a value of the output operand AD.

AD DOUBLE WORD
The value of the sine function is available at the output AD.

ERR BINARY
The ERR output indicates whether the value of the input

input 0 << ANG == 360

—=>ERR = 0 and AD = SIN{(ANG)

input ANG < 0 or ANG > 360

—>ERR=1and AD =0

Examples of sine values

sin{x) A

5in(90) = 100600

sin(45)=70710
sin(0)=0
sin(180y =0
sin(360) =0

O .

sin(236) = —82504
5in{270) = —10000Q

CE Data

Runtime:
Basic runtime:
Additional runtime:
Qutput updating:
Memory allocated once when calied:
Available as of:
Used data ranges:

07 ZE 80
1165 us

———us
yes

07 ZE 61/83 07 ZE B2
1165 us 622 us
———us ———us

75 double words of 32 bits each
ABB Procontic T200 from ZE version R302/ 207 PC 332

focal:

M: 1
MW. 3

84
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SINE 0,0 to 360,0 degree

SIN1

3 FBD/LD

: FBD/LD iL
|
I
SINT SINT |
—d ANG AD}— MW 000,02 ==§ ANG AD f=m= MD 004,00 See CE def.
ERR }b— ERR f==— M 005,00 in 907 PC 326—-3w
Parameters
ANG WORD EW, AW MW, MW #wW Input angle 0,0 ... 350,0
AD DOQBLE WOCRD AD, MD, MD’ Sine of the input value
ERR BINAR M, M,A A.S Error if the input value is negative or greater than 360

Description

The function sine generates the sine of the angle value at
the input ANG. The result is available at the output AD,
andis in the range between —100 000 ... 100 000. fthe
vaiue at the input is negative or greater than 360, the
value 0 is assigned to the output AD, and the value 1is
assigned to the ERR output.

This function doesn’t work on CPUs older versions than
R302.

ANG WORD
The sine of the value at the input is generated and is
available as a value at the output operand AD.

Input:
0000 fur 0 degree
0001 fur 0,1 degree
0010 fur 1.0 degree
3600 fir 3600 degree
AD DOUBLE WORD

The sine ofthe value at the inputis available at the output
AD.

ERR BINARY
The output ERR indicates whether the value at the input
is in the correct range (0 < ANG < 360).

Input 0 < ANG < 360

—>ERR = 0 and AD = SIN{ANG)
Input ANG < 0 oder ANG > 360

—>ERR =1and AD =0

Examples of sine values

sin{x) A 5in(90)=100000
/ Sin{45) =70710
/ T sin{0) =0
/ sin{180)=0C
’f" / . \ sin@so)j=0
»
| |
\ A ]
A |
\ ) /
\AHL— sin(236) = —82904
’ 4—4”4 sin{270)=—100000

9G7 PC 332/ssued: 0B.94
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SINT SINE 0,0 to 360,0 degree

CE Data

Runtime: 07 ZE 60 07 ZE 61/63 07 ZE 62
Basic runtime: 2850 us 2650 us 1300 us
Additional runtime: ——— - —_—

QOutput updating: yes

Available as of:

ABB Procontic T200 from ZE version R302 /907 PC 332

Used data ranges: Local:
M: -
MW: 12
Used function blocks: FB 054 SIN
FB 055 SCALE
FB 071 SFT1R
FB 22
86 507 PC 332/issued: 08.04



CONDITIONAL JUMP TO LABEL

SPBM

‘ FBD/LD -Example
f FBD/LD i
| SPEM SPBM 5 E 0.00,00

- E E0.00,00 — E =SPM MRK 027
| —4 MRK MRK 027 ==d MRK |
|
a
|
i
i
Parameters
E BINARY E, E' M, M, #B0, iump condition BINARY

#B1,A A8 T2

MRK SPECIAL MROOO ... MR255 jump label
Description

Jump to the given label MRK if the binary jump condition
E has been fulfilled.

Each jump label (MRK nnn) may occur only once in the

program.

CE Data

Operating time: 07ZE60 -07 ZEG1/63 07 ZE 62
Basic operating time: 121 ps 121 us 60,5 us

Additional ocperating time: - —_—— -———
Output updating: _
Availabie with: ABB Procontic T200 and 907 PC 332

07 PC 332/ssued’ 08.94 87



SPE ABSOLUTE END OF USER PROGRAM
FBDLD
FBD/LD IL
SPE SPE ¢ SPE
Parameters
Description

This block is always placed at the absoiute end of the
user program. It must! not be followed by any further in-

structions.

CE Data

Cperating time:
Basic operating time:
additional operating time:

Output updating:

Available with:

07 ZE 60 07 ZE61/63 07 ZE B2
8.7 us 9.7 pus 4.6 us

ABB Procontic T200 and 907 PC 332

88
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SQRT

SQUARE ROOT

FBD/LD IL
SQRT SQRT IBA 00
-t ED AD f— MD 000,02 = ED AD p— MD 04,00 FB 052
ERR ERR == M 005.00 EP MD 000,02
EPA MW 371,01
EPA M’ 381.01
IBA 00 |
FB 053 5
EP MW 372,01 |
AP MD Q04,00
! M’ 381,01
= M 005,00
Parameters
ED DOURLE WORDED, AD input
MD, MD' #D
AD DOUBLE WORD AD, MD, MD' Square root of the input value
ERR BINARY M. M,A A,S Error if the input value is negative
Description ED  DOUBLE WORD

The function square root generates the sguare root of
the value at the input ED. The result is available at the
output AD, and is always rounded down to an integer
number, The value at the input ED must be positive. ifthe
value at the input is negative, the value 0 is assigned to
the output AD, and the value "1’ is assigned to the ERR
output.

The connection element SQRT uses two function
blocks, FB52 for square root calculation, and FB53 to
convert a 16bit unsigned integer to a 32bit signed inte-

The square root of the value at the input operand ED is
generated and is available as a value of the output oper-
and AD.

AD DOUBLE WORD
The value ofthe square root is available at the output AD.

ERR BINARY
The ERR output indicates whether the value of the input
operand E is positive (>>0) or negative (<0).

ger. This function doesn't work on CPUs older versions  Input ED >0 —>ERR = 0and AD = square root

than R302. Input ED < 0 —>ERR=t1tand AD =0

CE Data

Runtime: 07 ZE 60 07 ZE 81/83 07 ZE 62
Basic runtime: 361 us 361 us 160 us
Addittonal runtime: - - -———

Output updating: yes

Memory allocated once when called:
Available as of:

21 double words of 32 bits each
ABB Procontic T200 from ZE version R302 /
807 PC 332

907 PC 332/lssued: 08.94



SR DOMINANT RESET LATCH
: FBD/LD iL
Q M 000,00
SR SR : E 0.00,00
—s E 0.00,00 — =5 MO000,00
—] R Ql— E0.03,11 ~— QF—A0.02,00 ! £0.03,11
=R M 000,00
! M 000,00
1 = A 0.02,00
Parameters
S BINARY E, &, M, M', #B0, Set input
#B1,A A, S T Z
R BINARY E,E', M, M, #B0, Reset input
#B1, A A, S T2
Q BINARY M M, A A, S TZ Output
Description Q BINARY Output

The operand Q, assuming the latch function, has to be
entered above the CE frame.

S BINARY Set input

A logic 1—signal at the input S sets the operand Qto 1.,

R BINARY Reset input

Alogic 1-signalatthe input Rresets the operand Qte 0.

A logic 1—signal simultaneously applied to the inputs S
and Rresetsthe operand Qo 0 (dominantreset}. Alagic
0O-—signalatthe inputs S or R does notinfluence the oper-
and Q.

The state of the operand Q will be allocated to the output
Q.

Theinputs and outputs cannot be duplicated. Theinputs
S and R can be inverted.

CE Data

Operating time: 07 ZE 60 07 ZE61/63 07 ZE 62
Basic operating time: 11.6us 116 us 8.6 us
Additional operating time: —-——= e -—-

Output updating: yes

Available with:

ABB Procontic T200 and 807 PC 332

GU7 PC 332/issued: 0B G4



TIMER SETUP VALUE ALLOCATION

ST

FBD/LD L
|
ST ST ! E 0.00,00 !
—| FRE] E 0.00,00 — FREI =8 T01,00 |
— TO TO1.00 — TO #E1 i
—1 EXO #E1 —1 EXO #W100 1
— ZKO #WI100 == ZKO ‘1
|
Parameters
FREI BINARY E B M, M, #B0, set condition
#B1,A, A, S, 1.2
T BINARY T timer
EX SPECIAL #E1, #E2, #E3 time base (#E1 = 10ms, #E2 = 100ms,
#E3 = 1000ms)
ZK WORD EW, EW', MW, MW, time constant

#W, AW, AW' TI, ZI

Description

tfthe condition for setting (FRE!) is fulfifled, the time con-
stant, which consists ofthe exponent EXO and the timer
setup value ZKO, will be allocated to the timer (T).

Setting of Timer Setup Values

ABB Procontic T200 can operate with up to 256 timers.
By means of the software, these timers can be pro-
grammed with different timer setup values. Here you will
have to distinguish between the allocation of a timer
setup value, i. e. the setting of a new setup value, and the
start of a timer,

By the sentence

Example:

! M 126,03 first cycle flag
S T00,00

#E1

#W 100

T 00,01

#E2

#W 333

The flag M 126,03 is "1” in the first cycle and releases the
foliowing to its setup value allocations. In all following ey-
cles the flag is "0" and the setup value allocations will not
be executed. Besides the constant which gives the fac-
tor it is also possible to use a word variable.

=8 T——,—— set new setup value for T—-—,—— Example:

#E1 select time base of 10 ms

#W 100  select factor 100 by time basis (= 1s) —° 193,09

range of values: 0001 ... 32767 #E2
MW 0100,11  The contents of the word flag
the timer is loaded with a new setup value. define the time factor.
Range of values: 0001 ... 32767

907 PC 332fissued: 0B.94 91



ST

TIMER SETUP VALUE ALLOCATION

You can use the fcllowing values to address the timers:

T00,00...T00,15 ... T 15,15

You can use the following values as factors:

#W 0001 ... #W +327687 word constants

It is possible to use the following time bases as expo-  <variable> any possible word variable
nents:
#E1 = 1C ms = 0,01 s max. range 10 ms ...
327,675 = 5 min., 27,67 sec
only permitted for the timers
T 00,00 to T 03,15,
#E2 = 100 ms = 0,1 s max. range 100 ms ...
3276,7 s = 54 min., 36.7 sec
#E3 = 1000 ms = 1 s max. range 1000 ms ...
32767 s = 9 h., 6 min., 7 sec.
CE Data
Operating time: G7 ZE 60 U7 ZEB1/63 07 ZE B2
Basic operating time: 6.6 us 6.6 us 4.9 us
Additional operating time: 40us 4.0 us 1.9 us

Output updating: —_

Available with:

ABB Procontic T200 and 907 PC 332

SO7FC 332/Issued 0894
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COUNTER SETUP VALUE ALLOCATION

SZ

| Example |

; FBD/LD IL
!
|
SZ 57 ! E 0.00,00
— FRE] E £.00,00 —d FREI| =3 20202
—_—t 20 20202 — 20 #Z 3124
— ZWO0 #Z2 3124 =t ZWO
L
Parameters
FRE} BINARY E,E', M, M’, #B0, enabling block
#B1, A A, ST 2
Z BINARY z counter
ZW WORD EW, EW’, MW, MW, counter setup value
#W, AW, AW T|, ZI, #Z
Description #Z 333 range of values G ... 65535
. . i . =5 Z01,02
It the conditton for setting (FREN) is fulfilled, the setup #W470 range of values 0 ... 32767

value {ZW) will be allocated to the counter (Z).

Setting of Counter Setup values

ABB Procontic T200 can operate with up to 256 count-
ers. By means of the software, these counters can be
programmed with different counter setup values. Here
you will have to distinguish between the aliocation of a
counter setup value, i.e. the setting ofa new comparison
value, and the counting of the counter's actuai value. By
the sentence:

=5 Z-—,—~ setnew setup value for Z — — — —
#Z 100  setup value = 100

the counter will be loaded with a new setup value if the
logic result before the allocationis "1” . This setup value
remains valid until it is overwritten by a new setting orthe
system is initiafized again, i.e. in case of a new system
start the setup value has to be allocated again.

Multiple setup value allocation is also possible.

Example of a setup value allocation which is executed
once in case of program start :

i M 126,03
=S Z00,00
#Z 100

=5 Z 00,01

first cycle flag

Theflag M 126,03is "1”in the first cycle andreleases the
following setup value allocations. In aii following cycles
the flag is "0" and the setup value allocations will not be
executed.

Besides the constant which gives the comparison value
it is also possible to use a word variable.

Example:

=8 203,09
MW 100,11  The contents of the word flag de-

fine the comparisen value
Range of values : 0000 ... +65535

In case of an allocation via a word
constant onfy arange up to +32767
is possible, in case of higher setup
values the input must be carried out
via HEX constants. In case of 907
PC 33, you can carry cut a conver-
sion from decimal to HEX by the
function <CTRL>W.

The foliowing values can be used as addresses for the

Z0000..200,15... 215,15

SC7 PC 332/ssued: D8.94
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SZ

COUNTER SETUP VALUE ALLOCATION

The following can be used as comparison values (setup

values):
# Z 0000 ... # Z 65535

or any pessible word variable.

CE Data

Operating time:
Basic operating time:
Additional operating time:

Cutput updating:

Available with:

07 ZE 60 07 ZE 61/63 Q7 ZE 62
6.6 us 6.6 us 4.1 us
4.0us 40us 1.9 us

ABB Procontic T200 and 907 PC 332

94
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CLOCK UHR
_FBD/LD | Example |
FBD/LD
UHR Setvalue: Oktober 5th, 1993 / 2. day of the week /
07:40:35
—s ~
—]JHR  AJHR |— UHR
—dM/T  AM/T b=
—— WTG AWT QG fm E 00,00 =S
—t i AHV #HI993 —=—{JHR AJHRp— MW 00,00
—d SEC ASEC pom #H1005 =—dM/T AM/T{— MW 0C,01
-5 S #HO002 eed WTG AWTG == MW 00,02
FEHL — #HO740 —H/M AH/Mp— MW 00,03
#HO035 ——SEC ASEC = MW 00,04
E 00,01 —S &
FEHLp— M 01,00

Representation in 807 PC 332 / online test

UHR

—{s
—{JHR  AJHR}— 1993
—M/T  AM/T}— 1005
—{WTG AWTG— 2
—{HM  AHM{— 740
——SEC ASEC{— 35
—{s_s )
FEHL {— "

E 00,00
#H1993
#H1005
#H0002
#H0740
#HO0035
E 00,01

Output of the
current values of
the real—time
clock.

07 PT 332/lssued: 08.94
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UHR CLOCK
Parameters
S BINARY E.AMM,STZ Time and date are set pulse—triggerad
JHR WORD #H, #W, EW, AW, Set input for the years ”
MW, MW’
/T WORD #H, #W, EW, AW, Set input for months and days ~
MW, MW’
WTG WORD #H, #W, EW, AW, Set input for the day of the week ~
MW, MW’
H/M WORD #H, #W, EW, AW, Set input for hours/minutes
MW, MW’
SEC WORD #H #W EW, AW Set input for the seconds
MW, MW’
S S BINARY E, A M M, #B0, 1—pulse effects setting the seconds to full minutes
STZ
AJHR WORD AW, MW Years output
AM/T WORD AW, MW Months output/days output
AWTG WORD AW, MW No. of the day of the week output
AH/M WORD AW, MW Hours output/minutes output
ASEC WORD AW MW Seconds output
FEHL BINARY A M Error output

* The value at this input is interpreted hexadecimally. See also examples below.

Progpr -y [ Sy

Description

This function block allows users to set and dispiay the
current time and the current date as well as to set the se-
conds to full minutes.

The inputs and outputs can neither be duplicated norin-
verted nor negated.

The clock is set by means of the set inputs for the time
and date. The values present at the set inpuis are
adopted by a 1—pulse at the input S. The current time
and date are indicated at the block’s outputs.

Note:

A pulse of one PLC cycle time is not enough for setfting
the clock to the values applicated at the time and date
inputs.

S BINARY

1—pulse — > the ciock is set to the values present at the
time and date inputs.

Set inputs for dale and time:

inthe eventofa 1 —pulse attheinput S the clock is setio
the vaiues presetatthe setinputs. Ifthe specified setval-
ues are inadmissible, the FEHL output is setto 1. The
clock has to be set again.

JHR WORD
Set input for the years.

The clock indicates the years.
Example: #H1993 (hex value) corresponds to #W6547
(decimal) for the year 1993.

M/T WORD

Set input for the months and days.

Exampile: #1005 (hex value) corresponds to Oct. 5th.
#W4101 (decimal) corresponds to Oct. Sth.

WTG WORD

Set input for the number of the day of the week. 0O corre-
sponds to Sunday, 1 corresponds te Monday etc.
Value range: #H 0...6.

Example:

The clock is set on Wednesday, March 16, 1983, The val-
ue 3 has to be entered for WTG (input: #H3 or #W3); in
doing so Monday will be the 1st day of the week.

H/M WORD
Set input for the hours and minutes.

The clock operates in 24 hour mode, i.e. it changes from
23:59:59 hto 0:0:0 h.
Exampie: #H0740 corresponds to 07:40

SAVA A g - AN

=5 o~ - - -4 oA
#W1Eso u-_,*.:'::yu:zd: (RO 10)

SEC WORD
Set input for the seconds.

7|

§07 PC 332/Issued: Lt 94



CLOCK

UHR

S S BINARY

Setting is done usinga 1-pulse atinput $_S depending
on the current specification of the seconds (ASEC at CE
UHR):

ASEC < 30 sec —> rounded down ta 0

ASEC > 30 sec —> rounded up to the next full minute

Outputs for date and ti
The outputs are updated all the time. Whife setting the
clock the outputs for date and time are invalid.

e

AJHR WORD
The output displays the year with 4 digits. The sutput is
decimal.

AM/T WORD
The output displays month and day. The output is deci-

mal.
Example: AM/T = 1005 corresponds to October 5th.

AWTG WORD
The cutputindicates the No. ofthe
also under WTG.

day of the week. See

AH/M WORD

The output indicates the hours and minutes of the cur-
rent time. The output is decimal.
Example: AH/M = 740 corresponds to 07:40 h.

ASEC WORD

The outputindicates the seconds. The outputis decimal.
Example: ASEC = 35 corresponds to 35 seconds.

FEHL BINARY

Errors are indicated at the output FEHL.
FEHL=0: no error has occured

FEHL=1: erroneous input data

CE Data

Runtime: 07 ZE 60/61/63
Basic runtime: 151 usec
Additional runtime: -

Output updating: yes

Globaf flags: none

Local flags: none

Available as of:

07 ZE 62
76 usec

ABB Procontic T200, 07 ZE 6x R302 and 907 PC 332

907 PC 332/ssued; 08.94
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UNPACK

UNPACKING A WORD INTO BINARY VARIABLES

FeoLD
FBD/LD IL
UNPACK UNPACK ! MW 033,02
— WCRT MW 033,02 = WORT = MW'358,00
BO{— B O p—M 000,00 ! M'329,00
B1p— B1M—oM 000,01 = M 000,00
B2 f— B2 l—AO0.0203 ! M’'359,01
B3 i— B3 p—A0L0204 = NM 000,01
B4 |— B4 p—A0.02,05 ! M'359,02
B5 }— B5 }—A0.0207 = A0.02,03
B6 p— B6 —M 000,03
B7 p— BY +—MO000,04
B8 — B g L—M 000,05
B9 p— B9 —M 000,06
B10 p— B10p=—M'011,11
B11 o BitpP—M'011,13
Bi2f— Bigg——i1'011,15
B13p— B13 == M'011,16 ! M'359,15
Bl4p— Bi4j=—=M'011,17 = M'011,18
B15p— B15p=— M'011,18
Parameters
WORT  WORD EW, EW', MW, MW", Word input to be unpacked into individual bits
#W, AW, AW’ TI, ZI
BO BINARY MM,A A STZ Bit 0 of the input word
B1 BINARY MM AANSTZ Bit 1 of the input word
B2 BINARY MM, A A S5 TZ Bit 2 of the input word
B3 BINARY M M A A, STZ Bit 3 of the input word
B4 BINARY M,M' A A STZ Bit 4 of the input word
B5 BINARY M,M,A A S TZ Bit 5 of the input word
B6 BINARY MM, A A S5TZ Bit 6 of the input word
B7 BINARY MW AA STZ Bit 7 of the input word
B8 BINARY M,M,A A, S T2Z Bit 8 of the input word
B9 BINARY MM, A A ST Z Bit 9 of the input word
B10 BINARY M,M',A A,STZ Bit 10 of the input word
B11 BINARY M, M A A STZ Bit 11 of the input word
B12 BINARY MM, A A,STZ Bit 12 of the input werd
B13 BINARY M, M,AA STZ Bit 13 of the input word
Bia BINARY M, M,A A5 T2Z Bit 14 of the input word
B15 BINARY M M,A A,STZ Bit 15 of the input word
Description

The 16 bits of a word present at the input "WORT" are
unpacked and are output to the 16 individual binary out-
puts B te Bi5.

The hinary outputs BO to B15 can be inverted individu-
ally.

98

Important:
The flag MW'353.00 is used as a local flag. it must no
ionger be used outside of Cts.

907 PC 332/1ssuec: J8.84



UNPACKING A WORD INTO BINARY VARIABLES

UNPACK

CE Data
Operating time:
Basic operating time:
Additional operating tima:
Output updating:

Available with;

67 ZE 60 07 ZEB1/63 07 ZE 62
65.5 us 65.5 us 48.7 us
yes

ABB Procontic T200 and 807 PC 332

807 PC 332/lssued: 08.54
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UNPACK WORD (Function block) UNPACK1

FBD/LD H
'BA 000
UNPACKA1 UNPACKA1 FB 0065 UNPACK1 |
—{ WORT MW 033,02 —{ WORT EP MW 0033,02 {
BOp— B O M 000,00 AP M 000,04 |
B1jl— B 1 =M 00C 01 AP M 000.03 i
B2 p— B2 b—A00203 AP A 00207 !
83 pa—m B3 p—A0.02,04 AP A 00205 i
B4 p— B4 F—A0.0205 AP A 0.0204
BS p— B5 —AD0.0207 AP A 00203
85 p— B6 —MO000,03 AP M 000,01
B7 p— B7 }—M 000,04 AP M 000,00
B i— B 8 p— M 000,05 1BA 000
B9 — B 9 }— M 000,08 FB 0056 UNPACK?2
B10 p— B10 p—M'011,11 AP M' 011,18
B e B11 p=—M'011.13 AP M 01117
B2 Bl12p=—M'011,15 AP M 011,16
B13 B13 = M'011,16 AP M 011,15
B14 e Bl4p=—M'011,17 AP M 011,13
B15 fema B15p=—=M'011,18 AP M 011,11
AP M 000,06
AP M 000,05
Parameter
WORT  WORD EwW, EW', MW MW’ Word input to be unpacked into individual bits
#W, AW, AW, TI, ZI
B0 BINARY M M,A A S TZ Bit 0 of the input word
B1 BINARY MM AA,STZ Bit 1 of the input word
B2 BINARY MM A A STZ Bit 2 of the input word
B3 BiNARY M, M, A A S§TZ Bit 3 of the input word
B4 BINARY M,M,A A8 T?Z Bit 4 of the input word
B5 BINARY M, M, A A STZ Bit 5 of the input word
B6 BINARY M, M, A A, STZ Bit 6 of the input word
B7 BINARY M, M, A A S T2 Bit 7 of the input word
B8 BINARY M, M, A A S TZ Bit 8 of the input word
B9 BINARY M, M A A, 8 T?Z 8it 9 of the input word
B10 BINARY M M,A A, 5T Z Bit 10 of the input ward
B11 BINARY MM A A STZ Bit 11 of the input word
B12 BINARY MM A A STZ2 Bit 12 of the input word
B1i3 BINARY MM AA STZ Bit 13 of the input word
Bi4 BINARY M, M, A A8 T2 Bit 14 of the input word
B15 BINARY M,M' A A ST2Z Bit 15 of the input word
Description

The 16 bits of a word present at the input WORT are un-

puts BO ta B15.

The binary outputs BO bis B15 cannot be inverted.

.; 100 $07 PC 232/ssued. 08.04




UNPACK1

UNPACK WORD (Function block)

CE Data

Operating time:
Basic operating time:

Additicnal operating time:

Output updating:
Available with:

07 ZE 80 it
65,5 us 5

yes

ABB Procontic T200 and 907 PC 332

9C7 PL 332Mssued: 08.94
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W/C BINARY TO BCD CONVERSION

_Example
FBD/LD IL :
W/C W/C ! BA 03 :
- BN B 03 -t BN FB 015
e A7 f— EW 0.00,00 === e AV 0.02,00 EP EW 0.00,00
AP AW 0.02,00
l
Parameters
BN SPECIAL B0OQ ... B255 Input in FBD: Bxx
E1 WORD EW, EW, MW, MW’, Input variable
#W, AW, AW T, ZI
Al WORD MWW, MW, AW, AW input variabie converted 1o BCD
Description

The input variable will be converted from binary to BCD
and output at the output variable.

ifthe input vaiue is < 0 or > 9999, no conversion will be
done and the ARl flag M 127,04 will be set.
The reset of AR| flag has to be done by user.

CE Data

Operating time: 07 ZE 60 07 ZEG1/63 07 ZE B2
Basic operating time: 53.8 us 53.8 us 252 us
Additional operating time: - - -

Qutput updating: yes

Memory allocated once when

called: 9 double words of 32 bit each

Available with: ARBE Procontic T200 and 907 PC 332

9C7 P 332/issued 0894



WORD TO DOUBLE WORD CONVERSION

wW/D

s FEDILD
FBD/LD IL |
W/D W/D 1BA 000
i FB 0017
e B Al HFW228 v — MD0000,02 EP #W228
AP MD0000,02
Parameters
E1 WORD EW, EW’, AW, AW’ Input value
MW, MW TI, ZI, #W

Al DOUBLE WORD  AD, M, MD’ Result (converted double word)
Description Range of numbers of the input
The value of the word operand at the input E1 is con-  Integer word (16 bits).
\c;;er‘te;? toa i!jouble wzrd tatr;d thetrestu:;s allocated to the Lower limit: 8000 H _32 768

oubie wWor operand a [N eV pu . Upper limit: 7FFF H + 32767
The converted value is set to — 32768 (FFFF 8000 H) if Hange of numbers of the output
the vaiue of the operand at the input E1 is beyond the )
number range (8000H). integer double word (32 bits).

. . . Lower limit: FFFF 8000 H —32 768

The input and the output can neither be duplicated nor Upper limit: 0000 7EFE H 132 767

negated.

Examples for conversion

input E1 Output A1 Decimal value
8000 H FFFF 8000 H -~ 32 768
FFFF H FFFF FFFF H -1
0000 H 0000 0000 H 0
0001 H 0000 0001 H +1
JFFFH 0000 7FFF H +32 767
CE Data
Runtime: 07 ZE 60 07 ZE 61/63 07 ZE 62
Basic runtime: B.4 us 84us 4.2 us
Additional runtime: - - -——=
Cutput updating: yes

Memory allocated once when called:
Available as of:

14 double words of 32 bits each
ABB Procontic T200 / 807 PC 332

507 PC 332flssuec: 08.94
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WAND AND LOGIC FUNCTION, WORD
FBD/LD IL
WAND WAND ! EW 0.00,00

—1 1 EW 0.00,00 st & MW 000,00

— 2 AT o MW 000,00  mewe — AVY (0.02,00 = AW 0.02.00
Parameters
E1 WORD EW, EW', MW, MW", Operand 1 of logical AND combination

#FW, AW, AW T1, ZI
E2 WORD EW, EW', MW, MW, Operand 2 of logical AND combination
#W, AW, AW’ TI, 2l
Al WORD MW, MW’ AW, Aw’ Result of logicat AND combination
Description
Logic AND Function of word signals E1 and E2 with re-
sult allocation to A1.
CE Data
Operating time: 07 ZE 60 07 ZE61/63 07 ZE &2
Basic operating time: 8.1 us 8.1us 6.1 us
Additional operating time: 2.7 us 2.7 us 2.2us
Output updating: yes
Available with: ABB Procontic T200 and 907 PC 332
104 Q07 PC 33Z/Issued: 0594




OR LOGIC FUNCTION, WORD

WOR

=

FBD/LD IL
WOR WOR ! EW 0.00,00
——t F7 EW 0.00,00 w==d y MW 000,00
e B2 Al MW 000,00 —d — AW 0.02,00 = AW 0.02,00
|
i
|
Parameters
= WORD EW, EW', MW, MW", Operand 1 of logical OR combination
#W, AW, AW T1, ZI
E2 WORD EW, EW', MW, MW', Cperand 2 of logical OR combination
#W, AW, AW, T, Zi
Al WORD MW, MW’ AW, AW’ Result of logical OR combination
Description

Logic OR function of word signals E1 and E2 with result

allocation to A1,

CE Data

Operating time: 07 ZE 60 07 ZE61/83 07 ZE 62
Basic operating time: 8.1us 81us 6.1 us
Additional operating time: 2.7 us 2.7 us 22us

Output updating:

Available with:

yes
ABB Procontic T200 and 907 PC 332

627 PC 332/issued 0B.G4



WXOR EXCLUSIVE OR LOGIC FUNCTION, WORD
FBD/LD iL
WXOR WXOR ! EW 0.00,00
—_— E7 EW 0.00,00 = X0 MW 000,00
— £ AT MW 000,00 s — AW 0.02,00 = AW 0.02.00
Parameters
E1 WORD EW, EW', MW, MW, Operand 1 of logical EXCLUSIVE OR combination
#FW, AW, AW, T1, ZI
E2 WORD EW, EW’, MW, MW’ Operand 2 of logical EXCLUSIVE OR combination
#W, AW, AW, Ti, ZI
Al WORD MW, MW' AW, AW Result of logical EXCLUSIVE OR combkination
Description

Logic EXCLUSIVE OR function of word signals E1 and
E2 with result allocation to A1,

CE Data

Operating time:
Basic operating time:

07 ZE 60 07 ZE B81/63 07 ZE 62
81us 8.1us 6.1 us

Additional operating time: - - S

Output updating:

Available with:

yes

ABB Procontic T200 and 907 PC 332
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ZG60 CONTROL 07 ZG 60

a B

f FBD/LD I
| |
! ZG60 2G60 ! E0.00,00 |
f —] FREI EC.00,00 — FREI =S MO010,00 |
| —1 2G EWC.19,00 —f ZG
i — UPS #BO — UPs IN M010,00
—d UNS #B0 —1 UNS & M010,01
—_— ZW=1 MO0D,00 —d ZW=1 =BA 00
; — ZW1S MO00,01  ——f ZW1S FB 20
! — ZW=2 E0.00,01 —d ZW=2 EP MWO010.00
—1 ZW2S E0.00,02  ~—f ZW23 EP  #w4
—{ R #B0 - R EPA EW0.19,00
| -] INIS M000,02 — INIS
—_ SwW #W100 —d SW
—1 SW1 #W320  —f SW1
—{ sW2 #W500  — SW2
—d HM1 MO10.00  —d HM1
—_f HM? MO10,01 e HM2 'BA 00
— HMW1 MWOG10,00 == HMWA1 FB 21
~— MRK1 MRK 1 -] MRK1 EP  #wi1
PU frm PU b= M0O01,00 EPA EWO0.19,00
NU b— NU f=e M002,00 AP AW0.02,00
Z>1f— Z>1 == MOO1,01
Z=1¢— Z=1}=—A0.01,00
Z>2 Z>2 f—= M001,02
Z2=2fm Z=2}—=A0.01,01
R7? 4= R? fe=—M001,03
INIE fm INIE == MO001,04
Qf— Qp— AW0.02.00
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ZG60 CONTROL 07 ZG 60
Parameters
FREI BINARY E.E', M, M’, #B0 Enabling
#B1, A LA, S, T2
gG WORD EW Basic address of the counter
ups BINARY E.E, M. M, #B0 Overflow bit positive
#B1,A A8 T2
UNS BINARY E.E', M, M, #B0, Overflow bit negative
#B1,AA, 8 T2
IW=1 BINARY E,E. M, M, #B0
#B1, ALA, S, T Z
ZW1S BINARY E,E" M M #BD,
#B1, A A" ST 72
ZW=2 BINARY E,E''M, M, #B0,
#B1,AA S, T 72
ZW28s BINARY E,E', M M, #B0
#B1, A A8, TZ
R BINARY E,E' M, M, #B0 Reset
#B1,A A, S, T2
INIS BINARY E.F' M M #B0 Initialization
#B1, A A, S T2

Sw WORD
Swi WORD
SW2 WORD
HM1 BINARY
HM2 BINARY

HMW1{  WORD
MRK1 SPECIAL

1

EW, EW', MW, MW,
#W, AW, AW T, ZI
EW, EW’, MW, MW",
#W, AW, AW’ T, ZI
EW, EW', MW, MW’
#W, AW, AW T, 2

M, M, AL A

M, M, A A

MW, MW' AW, AW’
MRK

Setting value
Setpoint 1
Setpoint 2
Auxiliary flag 1
Auxiliary fiag 2

Auxiliary flag 1. WORD
Auxiliary label

PU BINARY M, M, A A STZ Positive overflow bit
NU BINARY M, M A A STZ Negative overflow bit
Z=>1 BINARY M, M A A, S5 T2Z Counter value > Setpoint 1
Z=1 BINARY M, M A A S T 7 Counter value = Setpoint 1
Z>2 BINARY M,M,A A, S T2Z Counter value > Setpoint 2
Z2=2 BINARY M, M A A, S TZ Counter value = Setpoint 2
R? BINARY M, M A A S T2 External reset
INIE BINARY M M,A A, S TZ Initilization concluded
Q WORD MW, MW, AW, AW Current counter status
CE Data
Operating time: 67 ZE 60 07 ZE 61/63 07 ZE6?2

Initializing of 1st cycle: 185.3 us 105.5 us

Initializing of 2nd cycle: 187.8 us 1074 us

Counter mode: 188.5 us 97.7 us
Output updating: yes

Available with:

ABB Procontic T200 and 907 PC 332

108

907 P 332/Issued: 08 94



CONTROL 07 ZG 60

Description

The foliowing functions are possible;
® Writing control registers

& Setling a counter value

® | oading comparison values

® Displaying comparison results

FREI BINARY  block enabling

¢ FRE!I = 1 —> Apulse atthe input FRE] sets the count-
er's setting value and the set- points
SW1and SW2. Atihe sameiime, the foi-
fowing parameters are adopted: UPS,
UNS, ... INIS,

e FREI =0 —> No values are set (the old ones are re-
tained). Outputs are updated

Even if no data has to be taken over, it is usetul, to con-

nect the FREIl inputto the system flag M126,03 (impulse

during program start).

ZG WORD basic address ofthe counter
¢ First allocated address of the 07 ZG 60 E
e.g. EW0.19,00

uPs BINARY  overflow bit positive
» UPS = 1 —> Overflow bit PU is latching
e UPS = 0 —> Qverflow bit PU is not active

UNS BINARY  overflow bit negative
¢ UNS = 1 —> Overflow bit NU is latching
¢ UNS = 0 —> Overflow bit NU is not active

ZW=1 BINARY
*ZW=1=1—>A1 switchesto 1in the event of Q=SW1
* ZW=1=0->A1switches to 1 in the event of Q> SWi1

ZWiS BINARY
® ZW1S=1 —> ZW=1 is latching
® ZW15=0 —> ZW=1 is non—latching

W=7z BINARY
® ZW=2=1 —> A2 switches o 1 inthe event of Q=SW?2
® ZW=2=0 —> A2 switches to 1 in the event of Q> SW?2

ZW2S BINARY
® ZW25=1 —> Z=2 s latching
® ZW25=0 —> Z=2 is non—iatching

R BINARY  reset

oR=1-> External reset is possible

e =0—-=> External reset is not possible

INIS BINARY  initialization

® INIS = 1 —> Writing the setting value reqgisters is en-
abled

® INIS = 0 —> Writing the setting value registers is dis-
abled; only the control signals UPS,
UNS ... can be written with FRE| = 1

Z2G60
Sw WORD setling value
& any initial vaiue of the counter
SwW1 WORD setpoint 1

® 1st comparison value of the counter

Sw2 WORD setpoint 2
® 2nd comparisan value of the counter

HM1 BINARY  auxilary flag 1
® bit flag for internal use, which must no longer be used
in the program

HM2 BINARY  auxiliary flag 2
® Bit flag for internal use, which must na longer be used
in the program

HMWA1 WORD auxiliary flag 1
® Word flag for internal use, which must no longer be
used in the program

MRK1 SPECIAL  auxiliary label

® Label {orinternal use, which must no fengerbe usedin
the program

The following statuses can be interrogated at the out-
puts:

PU BINARY  positive overfiow bit
® opticnally latehing or not active depending on the set-
ting of the UPS

NU BINARY  negative overfiow bit
® optionally latching or not active depending on the set-
ting of the UNS

Z>1 BINARY  comparison result 1
® The counter value is greater than SW1

Z=1 BINARY  comparison result 2
® The counter vaiue is equal to SW1

2>2 BINARY  comparison result 3
& The counter value is greater than SW2

=2 BINARY  comparison resuit 4
® The counter value is equal to SW2

R? BINARY
¢ External reset via the reset input R is possible

INIE EBINARY
& initialization is concluded

Q WORD current counter status
Important:

& The flags MW 333 00 and Mw' 353,01 a so usedin-
ternally.

® All comparisons rafer to the number range from 0 to
65535 and no signed comparisons take place.

G07 PC 332/issued: 11.96



ZG60

CONTROL 07 2G 60

if optionally all setpoints (SW, SW1, SW2) or only the
comparison values (8W1, SW2) shall be initialized, then
proceed as follows (E0.00,08 = Initialization for SW,

SW1, Sw2; E0.00,09 = initialization for SW1, SW2),
E0.00,08 is assigned preference if both signals arrive si-

multaneously.

M004,04

b+

EG.00,08 e 0/1 G

M004,04

I+

£0.00,09 memmed 0/1 Qb—

M0O06,00
MO06,01 =

— M006,00

— MO006,01

EWG19,00 —
#B0
#B0
M0O00,00 =
MOO0O,071 s
E0.00,01 s
£0.00,02 ——
7 B O
MO00,02 e

MO006,00
MWOO004 07 meed
#W100

AWT
0N

0

—t

EW0.12.00 s
FW S0 () e
M0O10,00
M010,01
MWO010,00 =y
M A K s

2GE0
FREI

SW

SWi
Swe
HM1
HM2
HMW1
MRK1

PU f—M001,00
NU —M002,00
Z>1}—M001,01
Z=1|==A0.01,00
Z>2}—M001,02
Z=2}—A0.01,01
R?}—M001,03
INIE b—M001,04

Qp—MW0004,01
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UP COUNTER A
|
I
7
- W FBD/LD 701.01 IL
N r4Y) ! M 126,03
s TAY E C.00,00 =t 2V =5 Z 01,01
—_ 5 M126,03 —d4 S #Z 3124
—_ ZW . #73124  w—— 7W ! E 0.00,01
—_— R > =W E0.00,01 md R >=7ZW—A0.02,00 =R Z 01,01
! E 0.00,00
= Z 01,01
! 201,01
= A0.0200
Parameters
rAY BINARY E,.FE' M M #B0, input signa!
#B1,AA S5, T Z
s BINARY E. E', M, M’, #B0, set input (set counter = ZW)
#B1, A,A S5 T2
ZwW WORD EW, EW’, MW, MW, input constant (counter)
#W, AW, AW TI, 21, #2
R BINARY E.E M, M, #B0, reset input (reset counter = 0)
#B1, A A S T7Z
>=72W  BINARY M, M, A A S T2 counter output
>=7ZW  BINARY z counter operand

Description
This counter counts up from zero to a given setup value.

S BINARY sel input bit
The S input sets the comparison value of the counter to
the value of the word constant ZW.

R BINARY reset input bit
The R input resets the counter to 0.

ZV BINARY input signal (counter input)
The ZV input increases with its positive edge the actual
value of the counter with the value 1.

>=7ZW  BINARY counter cutput

The >=27W output represents the value 1, when the ac-
tual value is greater than or equal to the set comparison
value.

The > =2ZW output represents the value 0, when the ac-
tual value is less than the set comparison value.

CE Data

Operating time: 07 ZE 6C 07 ZE 61/63 07 ZE 62
Basic operating time: 50.4 us 50.4 us 294 us
Additional operating time: -——— ——= -

Cutput updating: yes

Available with:

ABB Procentic T200 and 907 PC 332

9C7 PC 332/Issued: 08.G4
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