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Regulations

Reguiations concerning the setting up of installa-
tions

Apart from the basic "Reguiations for the setting up of
power units" VDE™ 0100 and for "The rating of creep-
age paths and air gaps”™ VDE 0110 the regulations "The
equipment of power units with etectrical components”
VDE 0160 in connection with VDE 0660, part 500, have
to be taken into due censideration. Further attention
has to be paid to VDE 0113 in case of the contro} of
working and processing machines. if operating ele-
ments are to be arranged near shock-hazzard parts
with protection against elecirical shock, VDE 0106,
part 100, is relevant.

The user has to ensure that the units as well as the
assosiated compenents have to be installed according
to these regulations. Respectively valid safety regula-
tions, e.g. regulation for the prevention of accidents
and the law concerning technical working material, are
valid for machines and units connected as well.

ABB Procontic units have been built agcording to VDE
regulation 0160. The protection against direct touching
as demanded by chapter 5.5.1 of this VDE regulation
has to be satisfied by the user, e.g. at installing of
switch cabinet.

ABB Procontic units have been designed for operation
according to insulation class A of VDE 0110. f consid-
erable polution is expected during operations, the units
have to be installed in housings of the respective kind
of protection.

* VDE stands for "Assosiation of German Electrical
Engineers”.

Note: Please observe the national regulations for the
installation of electrical equipments, which are
valid in your country.

ABB Schalt- und Steuerungstechnik GmbH
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1 Logic functions

1.1  AND function
i
| =
wl E 00,00
b=
=
(=)
- A 00,00
i
.
! E 00,00 & E 00,01 = A 00,00
Start AND Allocation
Input 1="1"% Input 2="1"9 QOutput=91"

In this example, the inputs E 00,00 and E 00,01 are inter-
rogated for the signal state “1” and ANDed together. The
result of this interrogation is allocated to the output
A 00,00.

E 00,00 E 00,01 A 0CG,00
0 0 0
G 1 0
1 0 0
1 1 1

1.2 OR function

£ oo,nzﬁ E 00,03} E oo,oaj
E ----- A4 00,01

E 00,02
£ 00,03
E 00,04

HAY,
EN

A 00,01

I E 00,02 / E 00.03 / E 00,04
Start OR OR

Input 1=4%1"%? TInput 2=%1"? Input 3=41"
= A 00,01

Allocation

Output 3="1"7

In this example, the inputs E 00,02 to E 00,04 are interro-
gated for signal state “1” and ORed together. The result of
this interrocgation is aflocated to output A 00,01

VUL,

E (00,02 E 00,03 E 00,04 A 00,00
4] ] 0 ]
0 ] 1 1
0 1 0 1
0 i 1 1
1 o 0 i
1 o 1 1
1 1 0 1
1 1 1 1
1.3 Combination of logic functions
(=0 R o B Eaa) |
o|=i=| =]
oDl S O
o |lolo e
] EO&O%
& |s £ 0002, £ 00,03
=X
= E 00,07
S
s P e e X
<L
! E 00,00 ¥ E 00,01 / E 00,02
Start AND OR
Input 1="1i"? Input 2="1"% Input 3="1"%
/ E 00,03 = A 00,02
OR Allocation
Input 4="1"%7 Output=41"
E 00,00 | E 00,01 | E 00,02 | E 00,03 | 4 00,02
0 0 0 0 0
9] 0 0 1 1
o} 0 1 0 1
0 0 1 1 1
¢ 1 0 0 0
o} 1 0 1 1
0 1 1 0 1
v 1 1 1 1
1 0 o] 0 0
1 0 0 1 1
1 0 1 o] 1
1 0 1 1 1
1 1 0 0 1
1 1 0 1 1
1 1 1 0 1
1 1 1 1 1
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1.4 NOT function

Fo0oos
AL

1.5 NAND function

{E 00,07

Eooges E 20,06
\: 0c,67
! ay 7 -----4s 00 - T i
Fol =]
| s ; g T faon0e
| — | - |
i : |
| : |
E 00,05 =N A4 00,03 ! E 00,08 & E 00,07 =N A 00,08
Start Allogation Start AND Allocation
Input 1=%1"? Quiput=" Q" IInput 1="i"? Input 2="1"% Qutput="0"
= 00 05 in this example, the inpuis E 00,06 and E 00,07 are inter-
Sl A0P,03 10 rogated for signal state “1" and ANDed together. The
1 0 result of this interrogation is negated and allocated to
o 1 output A 00,08,

All interrogations previously described provided the status
“1" for a 1-signal and status “0” for a 0-signal at the inputs.
These interrogation operations are called “normally open
contacts” in a relay circuit.

All modern controls, however, require interrogation
facilities which supply the status “1” for a G-signa! at the
inputs or the status “0” for a 1-signal at the inputs. These
interrogation operations correspond to the funciion of a
‘normaily closed contact” in a relay circuit. In the program-
ming language, the symbol “N” provides this functions.

instead of

E 00,05 =N A 00,03

A 00,03 441

it is possible to write

!N E 00,05 =

E 00,05
b- .

F 00,05

,:/F_l»“ A 00,03

JEE N—

—

A 00,03

]
[

- without changing the meaning (De Margan).

E 00,06 E 00,07 4 00,06
0 0 1
0 1 1
H 0 1
1 1 0
instead of
! E 00,08 & E 00.07 =N 4 00,06 !
it is possible to write
IN E 00,06 /N E 00,07 = A 00,08

without changing the meaning (De Morgan).

1.6 NOR function

| n

‘3_

e E Q0,08 \E 00,09

21 --
- 1'_ A 0007

! E 00,08 / E 00,09 =N A& 00,07
Start OR Allocation
Input 1="1"¢ TInput 2="1"%? Output="0Q"

In this example, the inputs E 00,08 and E 00,09 are inter-
rogated for signal state “1” and ORed together. The resuit
of this interrogation is negated and allocated to A 00.07.
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E 00,08 E 00,09 4 0007 1.8 OR before AND function
0 a 1
0 H G
1 o] o} g g i B
! ! 0 g glsls
=t 1 F oot £ 06,72
instead of 21 21
© E 00,08 / E 00,08 =N A 00,07 &
2 E 0013 E 00,1
it is possible to write S
<L
'N E 00,08 EN E 00,08 = ag0007 Y4 oo
without changing the meaning (De Margan).
1.7 AND before OR function
I: (E 00,11 / E 00,12) & (E 00,13
’/ E 00,14} = A 00,10
g' g g = ! If the “AND before OR” rule is applied, the above logic
i) wf w £ 00,07 £ 00,09 operations cannot be written without parenthesis. As
& & parenthesis are not provided in thePROCONTIC lan-
guage, this logic operation must be converted. There are
- 21 £ 00,08 £ 00,10 two possibilities for this:
- — Conversion inte auxiliary flags
P {clearer — more words)
< ———\a 00,04 — Multiplication
(only for simple combinations)
— Conversion in accordance with De Margan

a) Conversion into auxiliary flags
(clearer - more words)

| E 00,07 & E 00,08 / E 00,08
Start AND OR

Input 1="1"%? Input 2="1"? Input 3=41"? I
= o Jat] - pic b
& E 00,10 = A 00,04 gl = gl = =l =
AND Allocation Wl w w| | =
Input 4="1"7? Output=*1"
>
21 21 &
This AND before OR function can be written directly in the
programming language (without conversion}.
This example is written as follows: )
M 08,04 M 00,05 A 00,10
Boolean aigebra
E 00,07 A E 00,08 v E 00,08 Programming
~ E 00,10 = A 00,04
' B 00,11 / E 00,12 = M'00,04
, ! E 00,13 / E 00,14 = M'00,05
Programming language ! M'00,04 & M'00,05 = A 00,10
! E 00,07 & E 00,08 / E 00,09 b) Multiplication
& E 00.10 = 400,04 {only for simple combinations)
! (E 00,11 / E 00,12) & (E 00,13
/ E 00,14) = A 00,10
becomes
]
' E 00,13 & E 00,13 E 00,11 I
& E 00,14 / E 00,12 & E 00,13
/ E 00,12 & E 00,14 = A 00,10
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This version can now be programmed directly (but is useful
only for small logical explanations).

¢} Conversion in accordance with De Morgan

il &N E 00,12 /MOBE 00,13
,i4 =N A 00,10

1.9 Exclusive OR function

2 .
S| 2 E 0014
wl [P}
|
| =1 £ 005
el
2
B A An 00

' E Q0,14 &N E 00,153 /N E 00,14
Start AND oR
Input 1=41"? Input 1="0"¢%

& E 00,15 = A 00,15
AND Allosation |
Input 2=%1"7? Qut

put="1" .

The output A 00,15 is set to *1” is either input E 00,14 is
“1” and input E 00,15 s “0” or input E 00,14 is “0” and
input E 00,15 is “1".

E 0C,14 E 00,15 A 00,15
¢ 4 0
1 0 1
a 1 1
1 1 0

1.10 Equivalence gate
b I
21 2
e e E 0000
E 0015
3
=
L)
N A T 00,14
%
iE 00,01 % E 00,15 /N E 00,01
Start ERND OR
Input 1=¢1"7% 1Input 2=°1"9? Input i='0"¢?
&N E 06,13 = A 00,14
AND Lllocation
Input 2="0"7 OQutput=41"

Output A 00,14 is set to “1” if input E 00,01 is 1" and input
E 00.15 is “1” or input E 00,01 is “0" and input £ 00,15 is

B 00,01 £ 0C,15 4 00, 14
0 0 i
1 4] 0
a 1 g
1 i H

1.11  Driving several outputs

£ oo,os\iﬁ
EF“\A 40,02 '\A 00,03

E 00,05
{E 00,06

Y,
JEEN

A 00,02
A 00,03

E 00,06 = A 00,02
Allocation 1
Output 1="1"7

! E 00,05 /
Start OR
Input 1="1"9? ZInput 2="1"7

= A 00,03
Allocation?2
Jutput 2="1"

Any number of allocations can be written, either in buffered
or non-buffered form and with or without negation. The
allocations always refer to the result of the signal interroga-
tion which preceded the first aliocaticn symbot.

-4
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2 Memory functions

2.1 Memory circuit for outputs

r
| E 01,03
Start

Input 2="1"¢?

=R 4 01,01
Allocation
Reset output memory

The output memory is reset if input E 01,03 is “17.

It both inputs (E 01,02 and E 01,03) are “17, the memory is
reset.

E 01,02 E 01,03 A G),01
0 0 Initial state
0 1 0
1 0 1
1 1 0

' E 41,00
Start
Input 1=¢1"7

=5 A 01,00
Alliocation
Reset output memory

{ E 01,01 =R A 01,00 21.2 Men:nory cir_cuit for outputs
Start Allocation - with dominant set
Input 2="1"%? Set output memory
Output A 01,00 is set if input E 01,00 is “17. If input 7 " .
E 01,00 then returns to “0” the memory remains set until = = = =
the input E 01,01 becomes “1”. The memory is then reset. wl w w w r
50 &
E 01,00 E 01,01 A 01,00 & : R
0 0 Initial state t
L 0 1
1 i Depending on memory S
construction 3
0 1 0 <
I E 01,04 =S A 01,02
. . Start Allocation
2.1.1 Memory circuit for outputs Input 1=91"7 Reset output memory
— with dominant reset
— Output A 01,02 is set if input E 01,04 is “1”,
= =
jjl A——"Z | E 01,05 &N E 01,04 =R & 01,02
Fa— E 01,02 Start UND Allocation
_E_% Input 2=%1"? Input 1="0"? Set ouiput memory
a2 1
: Eoro3f ™"
If input E 01,05 is “t” and input E 01,04 is “0”, output
- A 01,02 is reset.
(=)
b ===\A 01,01 . ) .
- ‘) If both inputs (£ 01,04 and E 01,05) are “17, the memory is
set.
' E 01,02 &N E 01,03 =5 A 01,01 E 01,04 E 01,05 A 01,02
Start AND Allocaticn .
Input 1=*1"? Input 2="0"7 Set output memory 9 8 Inltlaf,state
| 1
H T H Qg H 0 1 0
If output memory is set if input E 01,02 is “1” and input 1 1 1

£01,03is“0".
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2.2 Buffered function flags

—-y

2.2.2 Buffered function flag
— with dominant set

! E 01,08 =5 M'00,00
Start Allecation
Input 1="1"7 Set function flag
' E 01,07 =R M'00,00
Start Alliccation

Input 2="1"% Reset function flag

If input E 01,06 is “1”, the functional flag M'00,00 is set.
The function flag is reset with a “1” signal at input E 01,07,

' E 01,10
' E G111

=R M'00,15
=5 M'00,13

with domi-
nant set

In the case of a functional flag with dominant set condition,
the reset condition must be programmed before the set
condition. Reliable dominance is achieved only if the reset
and set conditions follow each other directly. If this is not
possible, interiocking must be carried out as for the mem-
ary outputs,

E 01,068 E 01,07 M'0G,00 E 01,10 E 01,11 MTQ00,15
a 0 Initial state o 0 Initial state
1 0 1 1 0 1
1 1 Depending on memory 0 1 o]
construction 1 1 1
0 1 0 - -
2.2.1 Buffered function flag 2.3 Function flag as flags
— with dominant reset
S
z
! E 01,08 =5 M'00, 14 with domi- ! E 00,00 = M'CO.0%
I E 01,08 =R M'00, 14 nant set Start Allocation
Input ="1"% Function flag ="1"
Input ="0"7 Function flag ="0O"

In the case of a function flag with dominant reset, the set
conditons must be written before the reset condition. Reli-
able dominance is achieved only if the set and reset
conditions follows each other directly. If this is not possible,
interlocking must be carried out as for memory outputs.

E 01,08 E 01,09 M'00,14
0 0 Iritial state
1 o] i
o] 1 0
1 1 o]

The function flag is in the “1” state as long as a “1” is
present at the input. It remains set until a “(” is aliocated to
the input (if allocation is carreid out only once per program,
this lasts for at ieast one program cycle). In the case of
multiple altocations in the program, the function flag can
change its state several timas during a cycle.

E 00,00 M'0G, 08
0 G
1 1
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3 Edge evaluation

3.1 Edge evaluator, positive going edge

£ 02,00

v

Reset M' 02,00
=RM' 02,00

Logical
result = 0

Logical
result = 1

Lto-
gical resul}
= 17

Set M’ 02,00
=SM" 02 00
Further operation
(=MA}
End
'N B 02,00 =R M'02,00
! E 02,00 &N M'02,00 =5 M'02,00
{= MA )
(! ME )

The allccation (=S M'02,00) is thus “1" for exactly one
cycle after the positive-going edge was detected. This
signal can be utilized by multiple alioccation(= MA) in
order to process a subrouting in only one cycle after the
signal transition.

3.2 Edge evaluator, negative going edge

If input E 02,00 is “0”, the function flag (edge flag) M'02,00
is reset. If the signal state at the input changes from “0” to
“1”. then the AND condition {! E02,00 &N M'02,00) is
fulfilled, but flag M'02,00 is stili reset. This allocation stil}
sets the function flag M'02,00 and ensures that the AND
condition {! ED2,00 &N M'02,00) is no fulfiled in the
next cycie.

£ 02,81

v

M' 02,06

Start

Set M" 07,06
=SM' §2.06

Logical
result = @

Logical
result = 1

Lo-
gical resuit
= 17

Reset M' 02,06
=RM' 02,06

E

Further operation

(=MA}
£nd
' B 02,01 =5 M'02,06
‘N E 02,01 &k M'02,08 =R M'02,08

= N4 j

=
il
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If the input is “17, the function flag (edge flag) M02,06 is
set. If the input changes from “17 ta “0”, the AND condition
is fulfilled, but the function flag M'02,06 is still set. This
aflocation resets the function flag M'02,06 and ensures
that the AND condition (INE 02,01 & M'G2.06) cannot
be fulfilled in the next cycle.

The allocation (=R M°02,08) is thus “1* for precisely one
cycle after detection of the negative-going edge. This
signal can be utifized by means of a multiple allocation
(= MA) in order to process a subroutine in exactly one
cycle after the signal transition.

3.3 Wiper relay

E 02,02

M 02,03

111

t = one
cycle

M 0204

( Start }

Interrogate
input £ 02,02

r
Pulse L puisa is active
M 02,04 for precisely one

tycle length

End

'N E 02,02 =R M'02,03

! E 02,02 &N M'C2,03 =5 M'02,03

= M'02,04

After the “C-1" transition has been detected (E 02,02), of
function flag M’02,04 is set for the length of precisely one
cycle.

3.4 Llatching relay

£ 02,05

M 90,01

- ]

A 02,04

interrogate
mput £ 02,05

Output
A 02,04=1
End

'N E 02,05 =3 M'00,01
! E 02,05 & M'00.01 = MA
=R M'00,01
N A 02,04 = A 02,04
I ME

After detection of the “0-1” transition, the subruoutine is
executed precisely once and output A 02,04 is inverted.
This status of the output remains stored until the sub-
routine is processed again with a new “0-1” transition
(E 02,05).

Alternative (without subroutine}:

! E 02,05 &N M'00,01 =5 & 02,04
‘N E 02,05 & A 02,04 =5 M'00,01
! E 02,05 & M'00.01 =R A 02,04
!N E 02,05 &N A 02,04 =R M'0C,01

One output is set or reset by interlocking with a memaory
{function flag).
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4 Timer functions

41 0—1 on delay

£ 0302 {¥s O A 0302
£ 03, E .

T 00,02
£ 03,02 = T 00,02
T 90,02 = 403,02

In the case of the 0—1 on delay, the time starts running
when the input E 03,02 switches to “1”. The output
A 03,03 is set when the time T 00.02 has elapsed if the
input signalis still present. This is done by interrogating the
elapsed timer.

As a satfety measure, the output is interrogated in addition

to the time interrogation.

Alternative {with memory)

£ 0303 A 0303
T 00,15
s D i

L g R
i -

! E 03,03 =3 A 03,03

'N E 03,03 = T 006,15

' T 00,15 =R 4 03,03

In this case, the cutput A 03,03 is set if the input E 03,03 is
“1”. When the input changes to 07, the timer T 00,15 is

started. The output is reset when the timer has elapsed.
t<1Zs
[ [ 0
£ 03,02 ! o205
| \ F 0303 j l I l_ _—]
T 00,02 ' | . — ‘T | | |
i T 00,15 : ! : ,r L ' !
A 03,02 ' o ,‘ : H
I——‘I,E«c‘ A0 03s [, _.{ 0 5s _,.| 1,055
4.2 10 off delay
4.3 Double delay with 1 timer
E 00,04 A 04,02
E 0303 |0 a5 A 03,03 . 2s s
T 00,15
T 00,02
E €303
T 001 >1 IERE
s o = I E 00,04 &N A 04,02 /N E 00,04
s I & A 04,02 = T 00,02
— ] & T 00,02 = MA
'N A 04,02 = A 04,02
]_ [ ME
£ 00,04 I I l
'N E 03,03 = T 00,15 | |
! E 03,03 /N T 00,15 & A 03,03 i r———| |
- A0S0 T 00,02 f ‘ n

In this version of a 1—0 off delay, the time starts only when

the input E 03,03 switches to “0". The cuptput A 03,03 is
set only of the input E 03,03 is “1” or if the time T 00,15 is I
running. \

A 04,02
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4.4 Universal delay stage

I A 3306
. |~ 2506

1
ny
a1
i
1
[}
|

LB G3,04 &N T 01,04 =5 A 03,06
© A (3,06 /B 03,04 = T (01,04
¢ T 01,04 =R 4 03,06

It the input E 03.04 is “1", the output A 03,06 (or function
flag) is set. The input signal starts the timer T 01,04. When
the timer has elapsed, the output is reset and the set
candition is blocked. In the case of a short input signal, the
blocker holds itself via the output (the function flag) untit
the delay stage has elapsed. in the case of a long input
signal, the set condition for the output is blocked via the
BLOCKING AND circuit.

£ 03.04 —J; ! iﬂ L 1 LTl L
T 01,06 | (1 E L[ [t
A 03,06 [ 11 1

For purely internal use, the delay stage can be simplified
as follows:

I E 03,04 =3 M'00,04
! M'C0,04 / E 03,04 = T 01,04
I T Gl.04 =R A 03,06

4.5 Universal delay stage with premature

termination
fotos |1JIL[ 4 o715
25
T 03,07
E 01,08
' 50715
T 03.07 & -2
25 0
—
! E 01,08 &N T 03,07 = A 07,15
" EGi.OB = T 03.07

If input £ 01,08 is “17, a “1” signal is allocated to the output
A 07,15, At the same time, the timer T 03,07 is started.
After the preset time has elapsed, the timing circuit
switches off the output via the BLOCKING AND gate. If the

input signal is terminated during the delay time, a “0" is
immediately allocated to the output.

4.6 Oscillator with 1 timer

JULYr 20
0,5s
M 02,04
IN T 62,00 = T 02.00 = M'00,15
'N M'00,15 = MA
'N M'02,04 = MWM'02,04
ME

If the timer T 02,00 has not yet been started or has already
elapsed, the time is started and a function flag M'00,15 Is
simuftanecusly set (function flag “Time started”). When
the time has elapsed (IN M’00,15), the subroutine is pro-
cessed. After this, the activation condition for the timing
circuit is no longer fulfilled (Allocation of a “0" for T02,00).
This resets the output signal from T02,00, and the activa-
tion condition (IN T 02,00) is fulfilled in the next cycle.

The subroutine is thus openad once after each time opera-
tion and the function flag within the subroutine M'02,04 is
inverted.

The function flag M'02,04 can be interrogated as an oscil-
lator.

4.7 Oscillator with 2 timers

]
” ” T 02,06
12345 T 03,08
| ,
A 03,05
‘N A 03,05 = T 02,08
I T 02,08 =5 4 03,05
I A 03,08 = T 03,08
'T 03,08 =R A 03,05

The first time T 02,08 is stariad, when the output is not set,
When the first time T 02,06 has elapsed, the output
A 03.05 is set. When the cutput is set, the second time
T 03,08 is started. When this time has elapsed, the output
is reset,

4

4-2
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4.8 Oscillator with frequency divider

+= | £

= [1> |2
= D [
F

ﬂﬂ v

T 0100 = 0,255

80 sy

¥
ot 1 Hz
C2 05Hz

'N T 01,00
= M'01,00
‘N M'01,00
‘N A 04,00

'N A 04,01

‘N A 04,02
! NME

T ¢l.00

no
=3

G4,00

A 04,01

= A 04,02

Pulse generation

2 Hz
1 Hz
0.5 Hz

By means of nested subroutines, this sequence ensures
that the next slower frequency changes its signal state only
with a “1" signat from the faster frequency. The oscillator

starts with a “1” signal at all frequencies.

Notice

The frequency divider can be driven with any required

clock signal.
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5 Counters

5.1 Counters, general

Software counters in cyclic controis have a relative iow
counting frequency. The counting frequency depends on
the cycle time and the input delays of the signals.

With a program length of 1 k words, the cycle time of a
PROCONTIC b with the central processor unit 07 ZE 82 or
07 ZE 84 (only bit programy is typically 2,5 ms.

Taking into account the input delay (typically 8 ms), the
maximum counting frequency is

for 4 k program max. 60 Hz
for 8 k program max. 30 Hz.

The counting frequency can be increased by removing the
input delay circuits, but this also increases the sensitivity to
intererence.

For rapid counting operations, it is recommended to use
the counter module 07 ZG 84.

Use of counters:

Decimal counters:
For internal counting operations with a large number of
required values or interrogations.

Binary counter:
For internal counting operations with a few reguired values
or interrogations.

BCD counters:
For external set point output or internal actual value dis-
play.

5.2.1 Decimal counter, up

[
£ r
oo | CTR1 (10) Larry
£ 00,02 [, —_— T ST 0110
0 1 7 3 45 67839
S| =N -l nfw| | @) o
Q_D‘D_D_OQ‘O'C{DO
555’5;55155{5
nlinlululwlvlvlinlnl gy
S
- A 0000 ®

K E 00,0:% =R M'00,0C1 AT
!E 00,01 &N M'GO,01 "G—1" edge
= MA =3 N'0G,C1 evaluation
D 8'¢1,09 = 3'Cil,10 Forward carry
' 5'0l,08 = S5'0L.09
YoS'0L, 07 = 5'01,08
P8'0L,08 = S'01,07
S5701,03 = S'01,08
S'C1,04 = S'Ci,05
f8'01,03 = $5'01,04
' 8'01,02 = 3'01,03
i 38'Cl, ol = 5'01,02
tS'0L,00 = 5'Ci,01
' ME
! E 00,02 = S'01,00 Counter reset
! 8'01,08 = &4 00,00 Interrogation

Each time a signal edge is detected, the register chain 7
(starting with 8'01,00) is incremented by one (the sequ-
ence always being from back to front). The reset signal
({E 00,02) resets the register chain.

At the start of the program, the counter input signal must
be “0”. If this cannot be quaranteed, the edge evaluation
must be medified (see section 5.2.3 decimal counter, up/
down),

5.2.2 Decimal counter, down

Foote [ (TR 10 o Carry
EEEEL_R - (1) $T 02,10
0 1 23 456789
glsl82|3 35|51 8|2
pe] s Ba] ] B ) a ) e B
il inb el tnl Wl al ta] Th] taf in
L-————- A ULUU-————‘é;
N E 00,08 =R M'00,02
I E 00,08 &N M'00, 02 "0—»1" edge
= MA =3 M'00,02 evaluation
P3'02,00 = 5'02,10 Foerward carry
5'02,01 = S5'02,00
'5'02.02 = 5'02,01
I 8'02,03 = S'02,02
'3'02,04 = 502,03
t5'02,05 = 5'02,04
! 5'02,08 = 3'02,03
802,07 = 3'02,08
'S'02,08 = 5'02,07
'S'02,09 = 5'02,08
' ME
E 00,07 = 5'02,00 Counter reset
' 802,08 = A 01,00 Erzluztion
= aC,Cz = 3'CZ.05 Setting the
counter 1o 5
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Each time a signal edge is detected. the register chain
(starting with 5'02,10) is decremented by one {(always
written from front to back). S'02,1C is used for carry
signals. At the start of counting, the register chain is set 10
$'02.00. The counter can be set 1ot a spaciiic position by
allocation without interrogation of ihe initial state
{! E 00,05 = §'02.05). This signal must be omitted at the
start of a counting operation.

At the start of the program, the counter input signal must
be “0". If this cannot be quaranieed, the edge avaluation
routine must be modified (see saction 5.2.3 decimal
counter, up/down;.

5.2,3 Decimal counter, up/down

— 2 decades
£ o300 - - Carry up
o ! (IR0 (1) S 03,70
Toses | 7 qary
} R W
—*—'IR0123L56789—S.—00’;T
S|e=]ewmtin| Ot~
Cl‘ Q_ C{ D_ D_ D_ D_ O‘ O‘ O‘
i ) ey Py e
il vl inln] kil s il
Y4
ist decade
Carry up
T CTR 10 10 SEINEE
-— (1) '
Carry down
~— 0 1 2 3 L 5 6 7 89 .
O. c_ (=) C).- = G. oo o O_
oy ) T e B A R A e Bl
Slelofaloleloelool @
nlinl inlin ']Cnibﬁ bwlbjih
v
Znd decade
'N E 03,00 =R M'04,00
I E 03,00 &N M'04,00
& E 03,02 = MA Edge evaluation,
=5 M'04,00 Flag counting up
1 5'03,09 = $'03,10
! 5'03.08 = S$5'03,09
1 503,07 = $'03,08
1 8'03,06 = $'03,07
1 5'03,05 = 5'03,08 1st dezade,
' 503,04 = 5'03,058 counting upwards
' 5'03,03 = 3'03,04
1 S'03,02 = 5'03.,03
I S'03,01 = 35'03.,02
I $703,00 = 5'03,01
! §'03,10 = MA
= 5'03,00
1 5'04,09 = 3'04,10
1 5'04,08 = 5'04,09
LS04, 07 = 5'04,08
1 S'04,086 = 5'04,07
5'04,05 = 5'04,06 2nd decade,
v 5'04,04 = 5'04,05 counting upwards
Y 3'04,03 = 3'04,04
 5'04,02 = 5'04,03
i 5'04,061 = 5'04,02
504,00 = S5'04,01%
I ME

b m 3.3C EN M54, 00 i
P&k R 03.03 = N2
=S M 04,00
3 o = "
PS03, 2 = !
bS'0E, 3 =
L8 03.04 = _st decade,
LS'L3,03 = COGLRIINE SOWNTETAS
Pl 3'03.08 =
b 5'03.07 =
L 3'C3,358 =
3'C3.,08 =
303,11 = MA Setting st decads
= S$S'G3.09 t2 9
304,00 = 3'04,1l1
504,01 = 5'04,00
Y804, 02 = 5'04,01
vo3'04 .03 = 3'04,02
!53'04.04 = 35'04,03 Znd decade,
' 8'04,08 = 5'04,04 sounting downwards
504,066 = 3'04,385
Y504, 07 = 3'04,06
t3°04,08 = 5'04,07
504,08 = 3'04.08
' ME

A positive-going edge is detected and allocated o the
appropriate counter section depending on presslection of
up (E 03,02} or down (E 03,03).

When a “1” signal is connected to a preselect input, the
counter input (E 03,00) must be “0”. If this cannot be
quaranteed, the edge evaluation must be modified as
shown below. Reversal of the direction of counting can
algo be carried out via oneg input.

E 03,02

: up
N E (03,02

down

I #

Edge evaluation for connection of preselection with “t"
signal at the counter input.

IN E 03,00 =5 M'04,00 Fdge evalua—
'N E 03,02 =R M'04,00 tion, up

' E 03,00 & M'04,00

= MA =R M'04,00

N E 03,00 =5 M'04,01 Edge evalua~
IN B 03,03 =R M'04,01 tion, down

1 E 03,00 & M'04,01

= MA =R M'04,01

If this type of edge evaluation is used, switching of the
counting direction must be carried out with 2 inputs.

5-2
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5.3 Binary counters

5.3.1

Binary counters, general

(TR 6
—

T2 4 8

R

Code conversion — fun

ction diagram

Decimal I Binary
! Bit values
| 5 4 2 1
; ‘ p—
! 0 ‘ 0 o ¢ %
i
1 o 0 ol o
| e T T
2 c 0 1 ‘/_i_[
i
e 9 gt
e . I
4 ) 1 c Fcl)L
ul #
5 o] 1 ra? i1
i T _—T
& 0 1 1 (o]
I
7 @ 1 [ 7L|
L
g 1 3 G YO
el -
G g o 0 11
1
10 1 0 1 o
L i
11 1 @ 1] 1
I
12 1 1 0
L
13 1 1 @
I
14 1 1 1
I
15 [17 [1] [1]
s - T
0 a a 0

The following rules can be derived from this tabie:

a. The lowest bit {1) of the counter changes its signal state
("0 = 17,1 — 0”) with each counting pulse.

b. Each time bit pesition 1 changes from “1 — 0?, the
state of bit position 2 is changed.

¢. Each time bit position 2 changes from “1 — 0, bit
position 4 is changed.

d. Each time bit position 4 changes from “1 — @, it posi-

tion 8 is ¢changed.

The general rule is thus:
Thus change in a bit position from *1 — 0" changes the
state of the next higher bit.

Edge
svaiuaiion

Bit &b — 1"

gitg — 0" Bitg— T
r—péﬁ L
ono
5.3.2 Binary counter, up
E 00,00 - CTR 16
£ 00,05 . —_— il
1 2 4 B
2 s S S
ol o] al o
(=] oo o [t
<L =L <L <I

By means of nested subroutines, this routine ensure that
ait bits — starting from the least significant bit and extending
to the most significant bit — change their values sequen-
tially with each counting pulse until a *1” is written into one
position. The states of aii bits with a higher significance

then remain unchanged.

'N E 20,00
E 00,00

|
1
' A 00,00

A 00,01

=R M'00,00

&N M'00,00

=5 M'00,00

=N A& 00,00 Eitl

=N & 00,01 Bit 2

=N A 00,02 Bit 4

=N A 00,03 Bit 8
Carry

=R &4 00,00

=R A 00,02 Reset

Edge evaluation
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ror purely internal use of the counter, the outputs {A) can
be replaced by function flags (M). The hinary counter can
be extended as reguired.

At the start of the program. the counter input signal must

be “0". If this cannot ge guaranteed. the svaluation must
be modified (sse section 5.2.3 decimal counter, up/down).

5.3.3 Binary counter, down

; E 00,01 (TR Binary
E 06,06 | - il
12 & 8

i z::_ oﬁ CJ_ =3

i st sl 51 5

! b <« «f =«

By means of nested subroutines, this routine ensures that
all bits — starting from the least significant and extending to
the most significant bit — change their signal states
sequentially with each counting pulse until a “0” is writien
into one position. The states of all bits with higher signifi-
cance then remain unchanged.

'N E 00,01 =R M'00,15

! E 00,01 &N M'00,15 Edge evaluation
= Ma =S M'00,18

‘N A 0,00 = A 01,00 Bit 1
= MA

'N 4 01,01 = A 01,01 Bit 2
= MA

'N A& G1,02 = A 01,02 Bit 4
= MA

‘N A 01,03 = A 01,03 Bit 8
!ME Carry
! E 00,06 =R A 01,00

=R A4 01,01 =R A 01,02 Reset
=R 4 01,03

At the start of the program, the counter input signal must
be “0". If this cannot be guaranteed, the edge evaluation
must be modified (see section 5.2.3 decimal counter, up/
down}.

5.3.4 Binary counter, up/down

NE 02,02

E_%,g'_‘?_:_,rl_ (TR1% Binary ‘
U e e e |

A 02,00
A 02,01
A 02,02
A 02,03

PoNE 02,00 =5 M'02,54
.. = 0E.C6 X B L2,02 Fdge evaluaticn,
CEN MOR. 04 =8 K'0Z,0 up
L= WA
LA 3205 =N & 02.0C
= MA
4 02,51 =N A 2,01
= K& counting upwards
' 4 0z.Cz2 =N & 0Z,02
1= LA
j A 02,03 =N 4 02.03
L1 HE
' E 02,00 &N E G2,02
&N M'0Z2.04 Edge evaZuztion,
=3 N'02.04 = MA down
NOA 02,00 = 4 02,00
= MA !
N A 02,01 = 4 02,01 '
= Ma cotnting downwards i
N & G2, 02 = 402,02
= MA H
‘N A 02,03 = A& G2,03
' ME i
E 02.01 =R &4 02,00
=R A 02,01 =R 4 02,02 Reset :
=R A 02,03 i

At the start of the program and when the counting direction
selection signal is connected, the counter input signal must
be “0". If this cannot be guaranteed, the edge evaluation
must be modified {see decimal counter, up/down). In this
case, the following selection of the counting direction with
one input is not possible.

I E 02,02
N E 02,02

n
=
[ ls}

5.4 BCD counters

5.4.1 BCD counters, general
C7R10 BCD
>+
. ~—— |l
T2 4 8
Code conversion - function diagram
Decimal BCD
Bit value
8
0 | 0
g
1 0
g
2 o
I
3 o
. i
4 : o
I
5 Q
I
6 o]
! _Jﬁ;
7 (o]
e T
8 1
T T g ! 0 0 1]
P _T_k’_~____—;ﬁﬂffﬂﬂat1:
j 0 o o Q 10
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The BCD counter has the same ruies as the binary
counter.

a. The least significant bit (1) of the counter changes iis
stage ("0 — 17, “1 — 0”) with each counting pulse.

b. Each time a bit position switches from ™ a 07, the
state of the next higher bit is changed.

in addition, the following rule also applies:

— It bits 8 and 1 are “1" (= 9), when a counting pulse
arrives, alt bit positions are reset.

Edge
evaluation

B0 — 17

i

5.4.2 BCD counter, up
| TTR10 |
1 £ 05,01 - BCD |
i £ 05,02 2 — Hil ;
é T2 4 8 |
! - o~ l - =) i
D‘_ CD_ D_ C:_‘ |
~O ~0 ~O ~O .
1 fain] L) L] (o) .
‘ < <£l <| «

By means of nested subroutines, this routine ansures that
all bits — starting with the least significant and extended to
the most significant bit position — change their signal states
sequentially with each counting pulse until a 1" is written
into one position. The states of all bits with higher signifi-
cance then remain unchanged. Each time the bit positions
2 and 4 are processead, bit 8 is tested. In the case of a 17
in position 8, a zero is allocated to the foliowing bit posi-
tions of the decade, thus setting the counter to zero (10).

'K E 05,01 =R M'04,01
E 05,01 &N M'04.C1 Edge evaliuation
= MA =S M'04,01
T4 06,01 =N 4 068,01 Bit 1
= MA
TA 06,02 /A 08,08 Bit 2
=N A 08,602 = MA
' A 06,04 /A 08,08 Bii 4
=N A 06,04 = MA
! A 06,08 =N 4 06,08 Bit 8
ME Carry
" E 08,02 =R 4 05,01
=R 4 086,02 =R 4 06,04 Resetting
=R & 06,08 the A flags
t

The carry is formed by allocation to N A 08,08 (see section
5.2.3 decimal counter up/down — 2 decades).

For purely internal use of the counter, the outputs (A) can
be replaced by function flags (M.

At the start of the program, the counter input signal must
be "0". if this cannot be guaranteed, the edge evaluation
must be modified (see section 5.2.3 decimal counter, up/
down).

5.4.3 BCD counter, down

E 0505 _ (TR0 BCD
E 05,06 | < i
12 4 8B

By means of nested subroutines, this routine ensures that
all bits - starting with the least significant and exiending to
the most significant bit position — change their signal states
sequentially with each counter pulse uniil a “0” is written
into one position. The states of all bits with higher signifi-
cance remain unchanged.

A 07,01
A 07,02
A 07,04
A 07,08

In the 1st step, setting of bit position 8 causes bit positions
2 and 4 to be reset (10 — 9).
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=R K'04, 04

&N M'C4,04 Bdge svalusticn

L 07,02 Biv 2
= 4 (7,04 Bit 4
= 4 07,C8 Bit 8
=N 4 &7, C2 o v
=R A4 07,01
=Rk A 07,04 Resetting

the & flags

At the start of the program, the counter input signal must
be “0”. If this cannot be guaranteed, the edge evaluation
must be modified (see section 5.2.3 decima! counter, up/
down).

5.4.4 BCD counter, up/down

- 1 decade
S T
E 0600 [, BiL”J
E 06,01 q -
E—géili— R 1 z b 8
— o~ -1 oo
L] Lot L) Lt ]
IR T T
[ o f=-] <
s sl =l =
N E 08,02 =R M'05,00
' E 06,02 &N M'DS,00 Edge evaluation,
& E 06,00 = MA up
=5 M'05,00
YOoM'0E, 01 =N M'05,01
= MA
'O M'05,02 / M'05,08
=N M'05,02 = MA counting upwards
I M'05,04 / M'05,08
=N M'05,04 = MA
O M'05,08 =N M'03,08
' ME
! E 06,02 EN M'05,00
& E 08,01 = MA Edge evaluation,
=5 M'05,00 down
‘N M'05,01 = M'05,01
= MA
'NOM'05,02 = M'05,02
= MA
IN M'05,04 = M'05,04 counting downwards
= Ma
N M'05,08 = M’'05.08
=N M'05,04 =N M'05,02
! ME
' B 05,03 =R W'05,01
=R M'05,02 =R M'05,0 Resetting
=R M'05,08 the counter

The direction of counting can be preselected by means of
one input.

E 086,00

! up
N E 06.00

down

When the program is started and when the direction pre-
selection signal is connected. the counter input signal must
be “0". It this cannot be guaranteed, the edge evaluation

must be modified (see decimal counter, uprdown). In this
case, preselection of the direction counting with only one
input is not possible.

if it is necessary to display the counter steps immediately,
an output {A) can be used instead of the function flag (M)
for each bit of the counter.

5.4.5 BCD counter, up/down

— 2 decades
% IR .
E 0502 | JH i
H (= - i
A .
FEn ist decace Znd ({Hgagg
) S SIENC)
SEEE =lzlz 31
SR g— 2;15; |
<C | =i < =l ||
N E ¢5,12 =R M'04,13
I E 05,12 &N M'04,15 Edge evaluation,
& E 05,14 = Ma up
=5 M'04,15
A 08,01 =N A 08,01
= MA
I A 08,02 /A 0B,08
=N A 08,02 = Ma
I A 08,04 /A 08,08
=N A 03,04 = MA
1 A DB.08 =N 4 08,08
= Mh countlng upwards
A 09 01 =N A 09,01
= MA
1A 08,02 /A 09,08
=N A 08,02 = MA
' A 05,04 /A 09,08
=N A 09,04 = MA
' A 09,08 =N A 09,08
I ME
I B 05,12 &N M'04,15
& E 05,15 = MA Edge evaluation,
=5 M'04,15 down
N A 08,01 = 4 08,01
= MA
‘N A 08,02 = A 08,02
= MA
‘N & 08,04 = A 08,04
= NA
N A 08,08 = A 0B,08
=N A& 08,04 counting downwards
=N 4 08,02 = Ma
'N A 09,01 = A 09,01
= Ma
'N A 09,02 = A 09,02
= Ma
N A 09,04 = A 09,04
= MA
‘N A 08,08 = A 09,08
=N A 09,04 =N A 09,02
! ME
! E 05,13 =R 4 08,01
=R A 08,02 =R A 08,04 Resetting
=R 4 08,08 =R 4 09,01 the counter
=R A 0§,02 =R 4 02,04
=R 4 09,08

At the start of the program and when a counting direction
preselection signal is connected, the counter input signal
must be “0”. If this cannot be guaranteed, the edge
evaluation must be modified (see section 5.2.3 decimal
counter, up/down;j. In this case, preselection of the count-
ing direction with only one input is not possibla.

5-6
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Selection of the operating mode — up/down — can alsc be

carried out with two separate clock signals {inputs).

5.4.6 BCD counter — setting

L Eonoe 1
FE 07,04 E
; ""—‘—’kz
i
’ ‘E 07,01 ! '
+ Decade ;
seiector =g |
switch 5 }
= i
Vo1 3 8 i
—_—ns (-] 3 ! '
R 220
CIR1 HIl
12 & 8
Do |lolo
(=) B0 Ry By
oS oo
<|lw|<i<
'N M'07,00 =R M'07,01
! M'07,00 &N M'G7,01 Edge evaluation
= MA =3 M'07,01 Flag “set counter”
! E OT,01 = A 06,01 Bit 1
I E 07,02 = A 08,02 Bit 2
' E 07,04 = A 086,04 Eit 4 Set
! E 07.08 = A 0B 08 Bit 8
i ME

Program for counting
— corresponding to BCD counter, up or down
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6 Registers

6.1 Shift registers
6.1.1 Shift registers, general
—
M= |~
= =R A =R =]
=g b b= gl g
[EEQ VS NS | PN )
£ 00,00 y
—I5 5
E 00,01 SRGL
> —_—
£ 0002 L
R
—_ M
O |lo|la o
ol|lolo|o
o |lo|lolo
|_ L =Lf<L| T

In a shift register, a unit of information {1 bit) is shifted by

6.1.2  Shift register, implementation

By writing in the correct sequence — always from back to
front — it is possible to ensure that the information stored in
the A flags is shifted back one position with each shift
pulse. The infarmation from input E 00,00 is shifted into the
first position. The information remains stored until the next
shift pulse, parallel input, or reset operation. The set
condition for the parallel inputs is iocated in a separate
subrottine.

It the paraliel input or reset facilities are not requirad, they
can be omitted,

The shift register can be extended to any required length,

one position with each clock pulse through the number of h\ E 00,02 =R A 00,01
available shift positions (4). With each clock pulse, a new =R 4 00,02 =R A 0G0.03 Reset
bit (E 00,00) is moved into the first position of the register “R A 00.04 =R M'00.05
and the bit from the last position of the register is lost. For IN E 00,01 =R M'00,05 Edge evaluation,
loading and for correction purposes, the shift register can ' E 00,01 &N M'00,05 shift
alsc be loaded in parallel via separate inputs | = MA S MT00,05
(E01.01-E£01,04) if a pulse is connected to input ' A 00 03 = 4 00,04 Bit 4
E 00,03. ! A 00,02 = A 00,03 Bit 3
| A 00,01 = A 00,02 Bit 2 Shift
A 00,01 | A 00,02 | A 00,03 | A 00,04 ¢ A 0D.CO = A 00.0L Bit 1
[ ME
tnitial state 0 0 0 0 _ ,
Parallel input, loading
E 00,03 | E01,01 ,‘EO1,02,E01,03[E01,04‘ —‘
] | | | { 'N E 00,03 =R M'CC,06 Edge evaluation
L | 1 ! 0 ] 1 | 0 | I E Q0,03 &N M'00, 00 Parallel input
= MA =5 M'00,00
Paralleloading | 4 | L | 4 1
[ ' E 01,01 = A 00,01
E00,01 ) E00,00 1 0 1 0 ! E 01,02 = A 00,02
| — E 01,03 = A 00,03 Parallel input
JL : 1 — 1 1 ¢ 1 ! E 01,04 = A 00,04
5 1 ME
J 1 — 1 1 1 0
\ — =~ .
M i 1 — 1 1 1 1 6.2 Stack registers
., 0— o 1 1 1 6.2.1 Stack registers, general
i
T Il 0— 0 0 1 1 sl o 2| =
St o— o 0 0 1 gl gl g g
) it Ll [¥E] [V N}
e ,
i 0o—| o 0 0 0 eoooo| - FiF0 o ]A oo
E 00,06 —
_— - I
- A 00,13
E 00070 3 Empty :
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E 00,01 E 00,02 E 00,03 E 00,04
| | | :
j i | 3 Contents flags
o . i - - i !
E 00,00 MroC.,01 b Mot 01 1 mroR,07 . Mg3.01 i M'05,07 L A 00,14 |
i 5 % | ! SFuILT
Write 3 i o
E 00,08 M’ 00,02 Mo1,02 ) moz,02 ! m03.02 M'00,08
Read i b !
E 00,07 100,03 M'07,03 H102.03 I w0303 g M 00,09
Reset ‘
MO0, 04 M 01,04 ; M102,04 M'03, 04 i ! M'C0,10 A 00,13
i - f | | "Empty"
Interrogation

In the case of a stack register (FIFO= first in — first out),
information is moved in paraliet (E 00,01 — € 00,04) into a
memory with a write signal {E 00,00). If the register is

The register can be extended to any required length.

empty, the information moves automatically to the last line
and can be read out at the outputs. If lines are already
occupied, the new information moves as far as the last free
line.

The read signal (E 00,08) resets the fast line and all other
lines are shifted by one position. The raset signal clears
the complete contents of the register.

If the register is full, i.e. if all lines are occupied, no further
information is accepted. The states “Full” and “Empty” of
the stack register are displayed.

6.2,.2 Stack register, implementation

If the register is not already full (N M'00,07), the write pulse
(edge detection with E 00,01) shifts the parallel information
(E 00,01-E 00,04) into the first line. Acceptance of the data
blocks the fine (=S M00,07). If the next line is not bliocked
(!N M00,08), the information is moved to the next line,
which is then blocked {=$ M'00,08), and the block in the
preceding line is cleared (=R M’00,07). This operation is
continued until the next line is detected as blocked or full.

The shift operation is then stopped. !f the register was

empty, the information moves down to the last line Resetting

(=S M'00,10).

The read pulse {edge detection with E 00,06) clears the
blocking flag of the last line (=R M'00,10). This refeases
the last iine for the shift operation. If the preceding line was
full (! M00,09), the last line is again blocked. If the previ-
ous line was not full, the last line is not blocked. One line is
processed with each program cycle. If the register is empty
(A 00,13}, reading is prevented. The information in “Free”
lines is also shifted, but without the blocking flag, which
means that it bas no effect on subse- quent writing and

reading.

YOM'00,07 = A 00,14 Register full {only
'N E 00,00 =R M'00,086 for write attempt}
I E 00,00 &N M'00,07

&N M'00,08 = MA Write

! E 00,01 = M'00,01

I £ 00,02 = M'0l,01

' E 00,03 = M'02,01 Write - 1st line
I E 00,04 = M'03,01

'N M'00,06 =5 M'00,07

=3 M'00,086 Line 1 blocked

I ME

IN M'00,08 = MA

! M'00,01 = M'G0,02

YoMT01,01 = M'G1l,02

YoM'02,01 = M'0Z,02 Shift - 2nd line
!oM'03,01 = M'03,02

I M'00,07 =5 M'00,08 Line 1 free

=R M'00,07 Line 2 blocked

' ME

'N M'00,09 = MA

' M'00,02 = M'00,03

I MT01,02 = M'01,03

!oM'02,02 = M'02,03 Shift - 3rd line
' M'03,02 = M'03,03

I M'00,08 =5 M'0C,09 Line 2 free

=R M'00.,08 Line 3 blocked

I ME

'N M'00,10 = MA

boM'00,03 = M'00,04

I M'01,03 = M'01,04

I MT02,03 = M'02,04 Shift - 41ih line
I M'03,03 = M'03,04

' M'00,08 =3 M'00, 10 Line 3 free

=R M'00,098 Line 4 blocked

I ME

IN M'0G,10 = A 00,13 Register empty

1 E 00,08 & M'00,10

&N M'00,12 =R M'00,10 Edge evaluation
=35 M'00,12 Ling 4 free

IN E 00,08 =R M'00, 12

IN E Q0,07 =R M'00, 14

1 E 00,07 &N M'00, 14

=5 M'00,14 = MA

=N M'00,01 =N M'00,02

=N M'00,03 =N M'00,04

=N M'01,01 =N M'Ql,02

=N M'01,03 =N M'01,04

=N M'02,01 =N M'02,02

=N M'02,03 =N M'02,04

=N M'03,01 =N M'03,02

=N M'03,03 =N M'03,04

=R M'00,07 =R M'0C,08

=R M'00,09 =R M'00,10

ME

|
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7 Code converters

7.1 Code converter, BCD into 1-out-of-10
— o~ m -t
o =) = L=
= = =y =)
= =Y = P=3
i =l = ¥ =
! i 2 48
: 10
Bea )
U i1 Z. 3 4 5 &6 T 8 9
S| oS |m = & 8 == &
Clo|olc oo dle|lole
Slaololo| o o o ol o o
SDrlolo|lo o ol ojolo) o
“luivtalv vt bihlals
| || m i ] inf o =] o] o
o |loo|lol| of o S ol af s
olo|lalo| ol o] ol ol o
clclaclaldl slalalal o
<L <L L L L L =L <L <L T
N M'00,01 &N M'00,02
&N M'00,03 &N MO0, 04
= 4 00,00
I M'G0,01 &N M'00,02
&N M'Q0,03 &N M'00,04
= A 00,01
'N M'00,01 & M'00,02
&N M’ 00,03 = A 00,02
MO0, 01 & M'00, 02
&N M'00,03 = A 00,03
IN M'00,01 &N M'0C, 02
& M'0C,03 = A 00,04
' M'00,01 &N MT00,02
& M'00,03 = A 00,08
IN M'00,01 & M'00,02
& M'00,03 = A 00,06
'OM'00,01 & M'00,02
& M'00,03 = A 00,07
'N M"00,01 & M'00,04
= A& 00,08
O MP00,01 & M'00,04
= A 00,09

Alternative solution for purely internal use with a register

chain:
iIN 5'00,00 = 5'00,00
' M'00,04 = 5'00,08
| M'00,03 = $'00,04
iOM'00,02 = 5'00,02
' M'00,03 & M'00,02
= §5'00,08
' OM'GG,01 = MaA
© 500,00 = 5'00,01
' 3'00,02 = 5'00,03
! 5'00,04 = 5'00,05
!S'00,08 = §'00,07
' 500,08 = S§'00,09
' ME

7.2 Code converter, 1-out-o0f-10 into BCD

S ol ~F oo e~ ool O
ololo|d ol || of ot
HERIEIEIEIREIS =S
[EE) N ] o el Rl B o u4 7]
o1 7 3 L5 5T 8
WO)
1 BCD
1 Z i 8
— [} -TI [=e}
o () [=] =
=Y =) =) =3
=Y =) =3 =
=L <L =T <L
' E Q0,01 / E 00,03
/ E 00,05 /  E 00,07
/ E 00,09 = 4 00,01
' E 00,02 / E 00,03
/ E 00,06 /  E 00,07
= A 00,02
' E 00,04 / E 00,058
/ E Q0,08 / E 00,07
= A 00,04
! E 00,08 /  E 00,09
- A QG,08

7.3 Code converter, BCD into 1-out-0f-8

— o~ s
=Y = =
o o =
(=] L] [=]
b b= b
1 2 4
BCD (5
1
0 1 2 3 &£ 5 6 7
ol—le|m| 2| o] e~
Clojo|o|la|l oo o
sloiclolo| ol ol =
Clo|lajolo|lololo
L= || | =| =] | =
IN S'00,00 = S'00,00
I M'00,04 = 5'00,04
Y M'00,02 = 5'00,02
I M'00,04 & M'00,02 = $'00,08
!OM'00,C1 = MA
1 8'00,00 = S5'00,01
IS'00,02 = 5'00,03
'3'00,04 = S'00,05
Y5700, 08 = 35'00,07
' OME
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7.4 Code converter, 1-out-of-8 into BCD

S = (N IM T | D I‘-:
ocIo|clolo|lolol o
O-O-Q- Q‘ O" O‘q O‘ O‘-
o |lolIoc|Iaclio|lo o
i |Gl e il s | L |l L_LJI
6 12 3 45 6 7
/g
| 1 BCD |
! 1 7 A ‘
— o~ -~
O. [a) [
o =3 =3
L] L] [==]
- < =L
I E 00,04 / E 00,05
/ E 00,08 /B 00,07
= A 00,04
! E 06.01 / E 00,03
/ E 00,05 /' E 00,07
= A 00,01
i E 00,02 / E 00,03
/ E 00,08 / E 00,07 = A 00,02
7.5 Code converter, BCD into 7-segment
i1 o
A B CD
f b
BCD - ——
TSEG g
e C
O b cde f g
T
NEEEE ¢
i f T
7 seg- BCD !NAia |NAb [NAc ' NAd {NAe |NAf |NAg
ment #1% ] ,0% :
display
| A B,C, ‘ i
| o x X X p:4 X
s A,0,
I_ D X x
It
1 ja,3 |cp
| X ‘;X
1 |c A,B,
I D X x p4
— la,¢ |w,D
' X X
L m.c |a,p ! 1
[ | X X
T la.®, D , |
] o xX IX X X
i;l D ia,B, ! ! 1
| c : e j
] i : i i
1 lan |30 |
o x ix ! :
T 4B, i .
| |_! U1D [ ! ‘
A BN B &N C &N D /N & & C =N 4a
" C& AENB Y/ C4& B &N 4 =N ib
B &N &4 &N C =N ac
id&N E &N C A% B& C /N AENBESERC
=N
A /N A BN B & T =N As
AN C&ND/ BENC/ L& BE& C =NAf
'NBE& CEND / 4 & B& C =N ag

oi — o~ " ;
D__ O‘[ [ G_ ;
c:i = =3 =)
Di Lo > L) ‘
‘ = ¥ =i =l i
: 2 4 5
i 7583 ‘
o g 1
e Haat -4l NEal BV i o }
clolaoioc|o| ol o ;
OO Slo ]l o (el St ) .
<l <l i< <! <l !
TOM'00,00 &N KM'00,01
&N M'00, 02 &N M'O0 03 Segment a
/N MP00D, 00 & M'00,02
=N 4 00,C1
I M'00,02 & M'00,00
&N M'GO,01 / M'00,62 Segment b
& M'00,01 &N M'00, GO
=N A 00,02
'OM'00,01 &N M'00, 00 Segment c
&N M'00,03 =N A 00,03
' M'00,00 &N M'00,01
&N M'00, 02 / M'00,00
& M'00,01 & M'00,02 Segment d
/N M'00,00 &N M'00,01
& M'00,02 =N A 00,04
' M'00,00 /N M'00,00
&N MT00D,01 & M'00,02 Segment e
=N A 00,05
1 MT00,00 &N M'00,02
&N M'00,03 / MT00,01
&N MT00,02 / MT00,00 Segment f
& M'00,01 & M'00,02
=N A 00,06
‘N M'00,01 &N M'0D,02
&N M'00,03 / M'00,00 Segment g
& M'00,01 & M'00,02
=N A 00,07
7.6 Code converter, decimal into 7-segment

D =l N[ m-F | o] o] o
c|le|lalololio|olel oo
ololololo|ololocl ols
o|lolo|lcjaloic{olS|o
bxl B Bl S bl PSR PR PR b= a
U1 ¢ 3 4 5 6 7 %
i, |
(1) 7SEG —
3 €
a b e g I
d
Sl o] my2ln] o
slo|a|loslalo!l o
oo | o] o) ol od] od
olo|le|loloclae| o
L=l =] <O <Ci=T]

7-2
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i : I !
| T-segment- NAa Nib|NAc|NAd|NAe NAf|NAg
i display | I f
E“ﬂ“ !aao“ 1
|!b,c ca,d,e, ‘
I | ‘f g X X X X X
| ! | ;
-1 ! i ] |
—t ja,b,d, c,f x
i_ e,z x
“fla,b,e, 'e,f
""" d, g X X I
i_.i g,c,f, a,d,e | e x
I:: a,c,d, |b,e - <
I RE:
L_ c,d,e, a,b % x
L_| .8
“1la,b,e |dye, 1, "
[ g X X x x
_} a.v,e,a
I je.f.g
‘_I a?bic1 d’e
_l f,g X X
1 ja,b,c, |
Pl Jd,e,f *
' 1/ 4/ 6 =N Afa
! 5/ 6 =N 4ab
I 2 =N Ac
v 1/ 4/ T/ 9 =Nad
| 2/ 6/ 8/ 0=Nie
' 1/ 2/ 3/ 7 =NAf
Pl T/ 0 =N Ag

I M'00,01 / M'00,04

/ M'00,08 N A C2,00 Segment a
1 M"00,05 /' M'00,08 Segment b
=N 4 02,01

'O M'00, 02 =N A02,02 Segment ¢
b M'00,01 /0 M'00,04

/ M'00, 07 / M'00,09 Segment d
=N 4 02,03

! M'00,02 / M'00,08

/ M'00,08 /  M'Q0,00 Segment e
=N A 02,04

1 M'00,01 / M'00,02

/ M'00,03 / M'00,07 Segment
=N A 02,05

i M'00,01 / M'00,07

/ M'00,00 =N 4 02,06 Segment g
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8 Comparator

8.2 Greater-less-equal comparator *
N 570D, 03 = 500,03 21 = z2
: — — — ! E 00,00 &N E 15,12
| Of=lealm - 3 = S$'0C,C1 Z1 » 72
S|8/S(S glz|siz ‘K E 00,00 & E 15,:2
=228 Cag e ) = 5'00,02 71 o< Z2
i e e ] g wi s tOE 00,01 &N E 15,13
17 & 8 17 4§ Ty aeb ol
~—E 5 L \ ‘N E 00,01 & E 15,13
71 _ > = 3'G0,02
' 1= {1} iz , ' E 00.02 AN E 15,14
| = 5'00,01
71=77 i N B 00,02 & E 15, 14
z | = 5'¢0,02
- ! E 00,03 &N E 15,15
=, a = 5'00,01
b | N E 0G.C3 & B 15,15
< j = $'00,02
; ! Resetting = S700,00 (if reguired)
Each separate bit position is tested for greater (=) or less ) _ _ _ _
(<0). If this is not the case, the two values are equal. Alternative solution without register chain:
N E 00,00 & E 15,00 R oo s sRETO0.0L
f, 200,00 &N E 15,00 ! E 00,00 &N E 15,12
/N E 00,01 & E 15,01 5 W00 01 “R M'00 09
/ E 00,01 &N E 15,01 | ) )
!N E 00,00 & E 15,12
/N E 00,02 % E 15,02 R M'00. 01 25 M'00 09
/ E 00,02 &N E 15,02 'R 00 01 &N E 15 13
/N E 00,03 & I 15,03 =S MO0 51 R M'0C. 02
Ly s o008 BN E 15,0 ‘N E 00,01 & E 15,13
=N A 08,0 | !=Rwoool =5 mico.o2
! E 00.02 &N E 15,14
=5 M'00,01 =R M'00,02
8.1 Comparator for equivalence 'N E 00,02 & E 15,14
=R M'CQ,01 =3 M'00,02
a ¢ E 00,03 &N E 15,15
2| sls|a ool e eool R M00,02
A &= VY s el 'N E 00,03 & E 15,15
Slo|s|=2 —EE| T =R M'00,01 =S M'00,02
[TeY NPE] NTEY NIV [FIF SYNY T !N M'00,01 &N M'00,02
J 2 4 8 N - MO0, 03
S [T TR
0>22 71=72  71<72
s 2= gs
gle =2 =Y =
nl= wlz nizs

Starting with the least significant bit, each single bit is
checked for greater (=) or less {<). If a more significant bit
requires correction of a result, the characteristic of the
register chain deletes the previous results.

PROCONTIC b Applications/issue 02.58 8-1
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9 Signaliing controls

9.1 Signalling with continuous light

o -
=] c:gm
25 2 O‘:Em
o oo Df‘c
w| £ wi| <«
T
| ! =
1 =
i <
—
O_
foun)
=4
<

The operational status to be signaled (E 00,00) is indicated
by continuous light (A 00,01). If the signal is stili present
when the ackknowledgment arrives (E 00,03), the light
remains on until the signal disappears. In ail other cases,
the lamp is switched off immediately after ackknowiedg-
ment.

Functional diagram:

E 00,00 J‘ L : II ‘ L‘
A 00,0 i | |
B 0® 00 ®
)
£ 00,03 ; n ' il ’
' E 00,00 &N A 00,01 =3 A 00,01
I E 00,03 =3 M'00,01
! M'00,01 &N E 00,00 =R A 00,01
=R M'00,01

9.2 New value signalling with single flashing light

Each new signal at the signal input E 00,00 is indicated at
input A 02,04 by a 2 Hz flashing signal (N T 02,00 —
A 02,04) (see also section 4.6 “Oscillator”). At the same
time, an audible signaf (A 04.,00) is activated. .

If the acknowledgment key E 00,01 is depressed, then the
flashing light changes to a continuous light. When the
incoming  signal  disappears, the optical indication
(A 02,04} is switched off.

The audible signal can be switched off only with its own
acknowledgment key (E 00,02).

-
8 2 5] =1L
£ 2 g =18
W w Wl E
P LT~
& | &
F. S A
sino
1,1 |2
2
ofw =
=
=1
-
(=]
2
(=)
<<

E 00,00 = signal input

E 00,01 = acknoledgement for visible signal
M'02,04 = flashing bus, 2 Hz

£ 00,05 = lamp test

E 00,02 = acknowledgement for audibfe signal
A 02,04 = optica! signal output

A 04,00 = audible signal output

Functional diagram:

£ 00,00 l

A 0204 ® :8

i

i
£ 00,01 ' '1 ‘ ﬂ :
A& 04,00 DQ j’m ,‘ EQ; .Q :!:Q
£ 00,02 ! r_L ! ]_L

E 00,00 &N M'01,00

S M'01,00 =5 A 04,00

E 00,01 =3 M'01,01
N E 00,00 & M'01,01
R M'01,00 =R M'01,01

M'CLl,00 &N M'01,01

. M'01,01
E 00,05 = A 02,04
E 00,902 =R 4 04,00
Oscillator
I
| N T 02,00 = T 02.00 |
= M'00,01
‘N M'00,01 = M4
M'02,04

N M'02,04 =
T ME
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9.3 New value signalling with double flashing light

E 0403
1,01
M01D3
04 04

L H0n
Eoo6 10
na 1

i
M

[

|
i I —
i & & |
& ) &
3 ,
1 A
| ” |
! 5 1R | S 1R I
1 LT w_ = i
| ot |= ot |
_l_-E =

v
-—

A 0004

E 04,00 = signal input

E 04,15 = acknowledgment for visible signal

E 04,10 = acknowledgment for signal buffer, reset
M'01,01 = flashing bus, 2 Hz

M'01,03 = flashing bus, 0.5 Hz

E 04,04 = lamp test

E 04,03 = acknowiedgment for audible signal

A 00,04 = optical signal output

A 00,06 = audible signal output

Each new signal at signal input E 04,00 is indicated at the
output A 00,04 via flashing light (2 Hz). At the same tims,
the audible alarm (A 00,06) is activated. After depression
of the acknowledgment key E 04,15, the flashing light
switches to a slow flashing light (0,5 Hz) if the input signal
is no longer present. If the input signal is still present, then
the flashing switches to a continuous light. Slow flashing
can be switched off with the ackknowledgment kay for the
signal buffer (E 04,10).

The audible signal {A 00,06) is switched off with its own
ackknowledgment key (E 04,03). The flashing buses must
be programmed separately for this example (see also
section 4.8, Oscillator with frequency divider).

Functional diagram:

T M

RGN aWsal alisal
I I | :
< 0603 . ﬂ h |
i
! E 04,00 &N M'G4,00
Signal Signalbuffer
=5 M'04,00 =3 A 00,0c
Signalbuffer Horn
E 04,158 & M'04.00 =3 M'04,01
Acknowledg- Signal Ackrowledged
ment signal buffer
! E 04,15 &N M'04,00
Acknowledg- Signalbuffer
ment signal
/o M'04,01 & E 04,10
Acknowledged Reset
=R M'04,00 =R M'04,01
Signalbuffer Acknowledged
! M'04,00 &N M'04.01
Signalbuffer Acknowledged
& M'01,01 / M'04,01
Flash 2 Hz Acknowledgment
& E 04,00
Signal
/ M'04,01 &N E 04,00
Acknowledged Signal
& M'01,03 /' E 04,04
Flash 0,5Hz Lamptest
= A 00,04
Optical signal
' E 04,03 =R A 00,086
Horn ack- Horn off

nowledgment

Oscillator with 0,5 and 2 Hz

!N T 01,00
= M'01,00
'N M'01,00
N M'01,01
= MA
N MT01,02
= MA
N M'01,03
! ME

T 01,00

MA
M'01,01

M'01,02

= M'01,03

(TO1,0C = 0,25 s)

2 Hz

0,3 Hz
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9.4 First and new value signalling
with single ackknowledgment

=] — [
o =] g
. = = =
| = = ’ =
: ] =l e
: ¥
Acknowledgment Eonnny
foptizal signalst t—n"—')
New vatue £ 00,04
2cknewledgmant 200 0s
. Horn acknowledgment =22
!
N = ~— o
= O‘ o
‘ -z -F =
| L= (=] L=
| < < <<

M80 '
pe———- Figshing bus

A D603
':’—;DQ Horn

Optical signals

The first value signal identifies that signal in a group
(E 00.0C to E 00,02) which first occurred. Only the first
state which occurs is signaled with a flashing light (2 Hz);
all subsequent states are signaled with continuous light.
Acknowledgment is carried out only via a first value ack-
nowledgment key. If the signal is still present after first
value acknowledgment, the lamp switches to continuous
light until the signal disappears,

Further signals are present as continucus signals until the
state to be signaled has disappeared after acknowledg-

ment.

The horn is switched on with each new value which is

signaled.

Functionai diagram:

£ 00,00 |
& 0409 |
i
|

00,01

- m

04,31

03,92

B o

04,02

Ll

20,04

m

00,03
A D403

E 0C,C5

!B 00,00
ist signal

=S5 M'00,00
1=zt signal
bulfer

= NA

N M'0G,C2
ist vaiue
buffer

=5 M'00,03
ist signal is
lst value

TME

E 00,0%
2nd signal

=3 M'00,04
2nd signal
buffer

= MA

'N M*D0,02
lst value
buffer

=5 M'00,05
2nd signal
is 1st value

! ME

E 00,02
Irdsignal

=5 M'00,06
3rdsignal
buffer

= MA

'N M'00,02
1st value
buffer

=3 M'00, 07
3rdsignal
1s st value

! ME

! E 00,03
Acknowledgment

/ B 00,04
lst value
acknowledgment

=S M'00,08
Acknowledgment
buffer 1

&N M'00,00
1st signal
buflfer

=S A 04,03
Horn

=3 M'00,02
lst value
buffar

&N M'00,04
2nd signal
buffer

=5 A 04,03
Horn

=3 M'00,02
lst value
buffer

&N M'00, 06
3rd signal
buffer

=5 A 04,03
Horn

=3 M'00,02
lst value
buffer

&N M'00,03
Acknowledgment
bufrer

& M'00,03
Acknowledgment
buffer

lst

value pulse

1=t value pulse

1st value pulse
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L. o ‘ =R M'00 . C3 i by the first value acknowledgment {E 00,04) and then
: : remains active as a continuous light as long as the signal is
present.

Acknowledgment

oufler

Functional diagram:

Al

E 00,03 &N K'00,03
Acknowledgment isivaiue acz-—
nowledgment 2

G409

5200 i
‘
|
I

/ T 00,04 & }'00,08 e ] i '
1st valus st value ack- 4 GL0n |
acknowledgment nowledgment 2 @ ! 8 l‘ . | ®
! | -

=S M'00,09 AT t . T ;
Acknowledgment At @ '8 I 9 i . ®
buffer 2 ; h l |

£ 00,03 t ' !
! E 00,04 =R M'G0,05 ‘ !
isti value ilstvalue ack- M
acknowledgment nowledgment 2 i%@ﬂ; |
' E 00,03 &N M'0G,C7 : r
Acknowledegment Istvalue ack- £ 0005

nowledgment 3

/ E 00,04 & M'00,07
lst value lstvalue ack-
acknowledgment nowledgment 3

The program is similar to that far first value signalling with
single acknowledgment, except that the output module
{shown within the box) must be written as follows:

=5 M'00,10

Acknowledgment

buffer 3 I M'00,00 &N M'00,08
& M'01,01 / M'00,08 Signal 1

' E 00,04 =R M'00,07 = 4 04,00

lst value lstvalue ack- 1OMTG0,04 &N M'00,09

acknowledgment nowledgment 3 & M'01,01 / M'00,09 Signal 2
= A 04,01

: M‘O0,0S &N E G0,00 ! M'OD,OS &N M'OO,lO

=R M'C20,03 =K M'0C, 00 Signall & M'0l,01 / M'00,10 Sienal 3

=R M'00,08 = 4 04.0 N

L A 04,02

I M'00,09 &N E 00,01

=R M'00,05 =R M'00,04 Signal 2

=K M'00, 09

1 M'00,10 &N E 00,02

=R M'00,07 =R M'D0, 086 Signal3

=R M'00,10

! E 00,05 =R 4 04,03 Horn Acknowledgment

' MT00,03 & M'01,01

/ M'CO0, 00 &N M'00,03 Optical signal l

= 4 04,00

1 M'00,05 & M'C1,01

/o M'00,04 EN M'00,03 Optical signal 2

= A 04,01

'ONMT00,07 & M'01,01

/o M'00,08 &N M'00,07 Optical signal 3

= A 04,02

'N T 01,00 = T 01,00

= M'01,00

N M'01,00 = MA Oscillator

CNOM'OL,01 = M'01,01 (T 01,00 = Q0,25 s}

' ME

9.5 First value signalling with double acknowledg-
ment

All operating states which require signalling are displayed
as a new value with a flashing light. After acknowledgment
of the optical signal (EDC.03), cniy the first value alarm
continues to flash, The cther signals remain active as
coniinuous light as long as the operating state to be
signaled exists. The first value can be acknowledged only
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10 Reqgisters

10.1 Register as sequence control The register chains of the PROCONTIC b are hardware
‘ stepping chains with 16 of 1 characteristic. The register
| steps have a buffer characteristic. Setting of one register

E 0000 £001s | . . e .
[ 1]} ll ‘ step (= 8'.,..) resets the register position which was
RSG5 already set. The positions can be set into any sequence.
Eoe2 1 | When the voitage is connected, the first step (00) of a
(116) register chain is always set. This step shouid not be used
1] T for actice switching activities, but only for definition of an
500,00 5 00,15 idie state.

P . )
rogram flowchart example To set a register step, the previous should always be

interrogated in order to achieve the required setting sequ-
ence.

' S5'00,00 & E 00,01 = S'00,01 Reset
Interrogate tepping Set lst regi- step 0O
basic state condition ster step

I S5'00,01 & E 00,02 = 5'00,02 Reset
Interrogate Stepping Set 2nd regi- step 01
lst register condition sterstep

step

' S5700,02 & E 00,12 = S$'00,12 Reset

Interrogate Stepping Set 12th step 02

2nd register condition register step Regisiers

step 03-1lare
not used

! E Q1,02 = S5700,00 Resetting

Reset con- Set the register

dition basic state step 12

5" 40,00
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10.2 Sequential connection of two register chains

At the start, the zero state of both register chains must be
interrogated:

[}

L R}
Cr O
(]

11 tn
[ ]
(SRS}

[
Uy i
[ ]
(SRR

Stepping is carried out within each register chain as for a
simple register circuit.

S'00,01 & E 00.01
= S5'00.02
L 500,02 & E GC,02
= 5'00,03

etc.

Setting the first step of the second register chain does not
automatically reset the iast step of the first chain. This
must be coupled to the setting condition.

! 8'00.,15 & E 00,15
= S'0G,00

The last program step of the second chain must reset the
second chain to the idle state in order to release the
coupled chains for a subsequent start (E 00,00). The first
chain was already reset by the fransition condition.

S'0:1,07 & E 01,07
= 5'01,00
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11 Channel selection

E 01,01
E 01,02
E 00,02
E 02,00
E 072,01
E 02,02
£ 00,02
E 03.00
E 03,01
£ 03,02
E 00,01
£ 04,00
E 04,01
E 04,02
£ 0000

A 00,00
A 00,01
A 00,02

The purpose of the channel selection routine {= priority
encoder) is 1o switch the signal states of various data inputs (E 01,00
o E01,02, EC2,00 fo E02,02, E03,00 to E03,02, E 04,00 1o
E 04,02} to the outputs (A 00,00 to A 00,02) according to the various
select inputs {E 00,00 to & 00,03). The select input with the highest
channel number has priority (E 00,03 before E 00.02 before £ 00.01
before E 00,00).

'N E 00,03 & E 00,02

= M'00,01

N E 00,03 &N E 00,02 Priority
& E 00,01 = M'00.02 definition
N B 00,03 &N E 00,02

&N E 00,01 & E 00,00

= M'00,03

I E 01,00 & E 00,03

/ E 02,00 & M'00,01

/B 03,00 & M'00,02

/ E 04,00 & M'00,03

= A 00,00

! E 01,01 & E 00,03

/f E 02,01 & M'00,01

/ E 03,01 & M'00,02

/ E 04,01 & M'00,03

= A 00,01

' E 01,02 & E 00,03

/ E 02,02 & M'00,01

/ E 03.02 & M'00,02

/ E 04,02 & M'00,03

= A 00,01 __J
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12 Programming Examples For The Fast Timer 07 ZG 84

12.1  Assignments for the programming examples The signals VK2 {1-signal = up, 0-signal = down for chan-

nel 2), SS {set), FR (release) and R (reset) for the trigger-
For the units listed in the following programming examples ing of the counter are entered via the terminals on the front
these slot assignments are valid: panei of the counter 07 ZG 84 (see section 12.7).

E 0C, .. input unit 1 Positions of the coding switch on the left side board of the
E 01, .. inputunit?2 counter 07 ZG 84 (see also volume 2, section 8.5):

E 02,.. inputunit3

E G3,.. inputunit4

E 04, .. counter, input adresses left unit half

E G5, .. counter, input adresses right unit half ‘

£ 04, .. counter, output adresses left unit half A
4 05, .. counter, output adresses right unit haif | 51 * |~ counting direction channel 1 up
4 08, output unit 1 T
A
A

07, .. output Lnit 2 J 25 ) } pulse counting

0g, .. output unit 3

Sg * } positive flank channel 1 county
S x

g? b ’ } positive flank channel 2 county

S8 |- - decimal counting

12.2 Load setpoint into the setpoint register

Write select setpoint register ﬁ'{
Set operating mode data transfer R

04,01 Counting input —
04,00

01,00 —
01,01 —
01,02 —
01,03 —
01,04 —
01,05 —
01,06 —
01,07 —
02,00 —
02,01 —f
02,02 ~—
02,0% —
02,04 —
02,05 —
02,06 —
02,07 —

04,00
04,01 Up/down switching —

gi’g% channel 2

04,04
04,05
04,06
04,07
05,00
05,01
05,02
05,03
05,04
05,05 Reset ——
05,06

05,07 |
LT |

o7
26

Release -

Input address

Setipoint a4

Set setpoint —

Input over the bus
Setpoint register
External signal input
over the front panel

e e e e B e e e e b B e e e e e | B e

AEmE S EEEEE

Notice:
The sequency of the inputs is obligatory
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Program for bit processing:

With the word processor 07 WP 84 or the central proces-
sor unit 07 ZE 86 by assignment of a constant

' E 00,00 = KA ; -

= A 04,01 | N E 00,00 = SPW COG ;
| E GC.00 = A 04,02 |

= A 04,00 i= A 04.00 [
Lt 0% DCO30 = cA 04,00

©E0L00 = 4 04,00 |\ E00.06 N 300,00

' E 01,01 = 4 04,01 = 4 03,07 =N & 04,01

1 E 01.02 = A 04,02

B 01,03 = A 04,03

i g Si'gg‘ - ‘2 gjgg With the word processor 07 WP 84 or the central proces-

LOE 0l 08 = A 04.06 sor unit 07 ZE 86 by assignment of two input units follow-

| E 01,07 = A 04,07 ing sach other.
I E 02,00 = A 05,00 setpoint
' E 02,01 = 405,01 .
' E 02,02 = A 05,02 'N E 00,00 = SPM GO0
' E 02,03 = A& 05,03 ' E 00.00 = A 04,01
OB DZ2,04 = 4 (03,04 = A& (4,00
| E 02,05 = 40505 |1 bE 01.00 = bA 04,00
! E 02,08 = A 05,06 I E ©0,00 /N E 00,00
I E 02,07 = A 03,07 write bit 13: = 4 05,07 =N A 04,01
setpeint 1s entered ' MR 000

I E 00,00 /N E 00,00

= A 05,07 set operating mode
control i -tri

N 4 0401 rosat select 12.3 Loading the pre-trip value
setpeoint register . . . .

! ME Loading the pre-trip value is dane in the same way as
loading the set point, but by using the signal “write select
pre-trip value register”.
instead of A 04,01 — A 04,02

i2.4 Read actual value and display on cutput unit
Write select setpoint register — 4 04,03 Counting input —
Set operating mode data transfer — A 04,00
4 06,00 — E 04,00 pog-
A 06,01 +~—— E 04,01 Up/down switching g g
m 4 06,02 +—— E 04,02 channel 2 - g
= =N
a A 06,03 «—— E 04,03 =
" A 06,04 «——— B 04,04 & | 07 g =
5 A 06,05 —— E 04,05 © Release ——— %5
A 06,06 «—— E 04,06 w | G e
P Input address A 06,07 —— E 04,07 & - o
= Setpoint L 07,00 —— E 03,00 » | 84 it
i 4 02,01 —— E 05,01 § Set setpoint — =
e A 07,02+——E 05,02 ¢ N
z 4 07,03 «—— E 05,03 = 4 5
- A 07,04 E 05,04 @
o A 07,05 +~—— E 05,05 Reset —
4 Q7,06 —— E 05,06
A 07,07 +—— E 05,07
Notice:

The sequency of the inputs is obligatory
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Program for bit processing:

Program for word processing

' E 00,00 = M ‘N E 00,02 = 3PM 901
= 4 04,03 read selectactual 'R 00,02 = A 04,03
value register = A 04,00
= A G4,00 set cperating mode " bE 04,00 = b4 06.00
data transfer ' E 00,02 /NOE 0D, 02
' E 04,00 = 4 08,00 = A 05,07 =N A 04,03
© E 04,01 = A 08,01 MR 001
' E 04,02 = A 06,02
! E 04,03 = A 06,03
! B 04,04 = A 06,04
OB 04,08 = A 08,05
' E 04,08 = A Q5,056
' E 04,07 = A 08,07 read actual value
{16 bits) and
! E 03,00 = A 07,00 display on output
unit
' B 05,01 = A4 07,01
I E 05,02 = A 07,02
! E 05,03 = A 07,03
! E 05,04 = A 07,04
' B 05,08 = A 07,05
! E 05,06 = A 07,086
f E 05,07 = A 07,07
! E 00,01 /N E 00,01
= A 05,07 set operating mode
control, leave
operating mode datz
transfer
=N A 04,03 reset read select
. actual value
register
I ME __J
12.5 Polling of the actual value and loading of the
setpoint with this actual value
m Read select setpoint register — A 04,03
3 Write operating mode data transfer ——— & 04,01 Counting input — =
E Set operating mode data transfer —— A 04,00 2
- G Up/down switching =
5 . F O4,qu 2 channel 2 — A
> o - © O 0 =
o 0 <::i47 Read actual value 3 oA 07 -
i} + —~ &)
EE S S8 ek
g |ow E 05,07 4G Release I
o |EZ an o &
5 2 = A 04,00 b 5 Set setpoint A— =
- =~ X . . - © O
5 e Write setpoint S, n Reset — s &
218 e o
3 4 05,07 v et
Notice
The sequency of the inputs is obligatory. . E 04,07 = A 04,07 Setpoint assignment
! E 05,00 = A (05,00 of the actual value
I E 05,01 = A 05,01
' E 00,01 = Ma ' E 05,02 = A 05,02
= A 04,03 read select actual ' E 05,03 = A 05,03
value register ' E 05,04 = A 05,04
= A 04,01 write select . E 05,05 = A 03,05
setpoint register ' E 05,08 = A 05,08
= A 04,00 set operating mode ' E 05,07 = A 05,07
data transfer ' E 00,01 /N E 00,01
' E 04,00 = A4 04,00 = A 05,07 set operating nmode
' E 04,01 = A 04,01 control
TR 04,02 = A 04,02 =N A 04,03 reset read select
! E 04,03 = A 04,03 setpoint assignment actual value
? E 04,04 = A 04,04 of the actual value register
' E 04,05 = & 04,05 =N A 04,01 reset write select
' E 04,08 = A 04,08 seipcint register
= 04,07 = A (C2.07

‘f ME
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Program for word processing:

0,00
00,00
04,01
04,00
GG, G0
0b, 07
N A 04,03
MR 0GG

=l

o
e BT e |

SPM 000
A 04,03
4 04,00
A 04,00
E 08,060

A 04,01

12.6 Polling of the comparator bits and display on
the output unit

-
E Set operatingmode "control! — 4 05,07 Counting input ——— R
e &g
® 4 08.00 «—— E 04,00 ! Up/down switching ! g
= A4 08,01 «—— E 04,07 5 |97 ohanne] o — = 5
. A4 08,02 +—— E 04,02 = | £ &
3 408,03 «—E 08,03 E5| ZC Release —_— X?
z A 08,04 «——— E 04,04 %—Q\ 0w
- A 08,05 «——E 04,05 § | 84 get setpoint — =2
= 4 08,06 +—— E 04,06 2 5+
g A 08,07 «——— E 04,07 Reset [ 3 b
=} PR
= ©
Program for bit processing: Program for word processing:
' E 00,03 = MA w0108 N E 00,04 = SPM 002
= A 05,07 operating mods Woil0 ' E 00,024 = A 05,07
"control! Wollg ' bE 04,00 = baA 08,00
! E 04,00 = A 08,00 free wo118 ' MR 002
! E 04,01 = A 08,01 directionof
counting
' E 04.02 = A 08,02 actualvalus=0
I E 04,03 = A 08,03 actual value > 0
! E 04,04 = 4 08,04 actual value <<
pre-irip value
' E 04,05 = A (08,05 actual value >
pre-tripvalue
' E 04,08 = 4 08,08 actual value <
setpoint
E 04,07 = A 08,07 actual value =
setpoint
I ME
12.7 Input Of The Signals VK2, FR, SS, R In The
Program
E
a Set operating meode 'conirol! — & 05,07 Counting input e g{;
o - 8
® E 0%,07 { A 01,07 07 Up/down switching . &
o ! i ’ channel 2 [ a'g
: | 8§
E E 03,06 26 Release — n &
Q - —
- £ 0%,05 84 BSet setpoint P e g
) [
=% o L
4 +——
A E 03,0 Reset ve
SIS

Program for bit processing

! E 00,05
= A 03,07

! E 03,07
'R 03,08

P B 03,08

! E 03,04
! ME

MA

A 04,07
A 04,06

4 4,05

4 04,04

set operating mode

control
up/down switch
for channel 2
release for
counting
dynamic settin
tactual value
setipoint)
dynamic erase

ing

g

4+

Lo

12-4
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