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1 General Remarks

The programmable controlier system PROCONTIC b is an
automation system which can be harmanized in an ideal way
with all needs due te its fine modularity. This applies to the main
frames with different capacities with respsct to the program
storage and a set of instructions adapted to the tasks as well as
to various grades of expandability of the operating storage and
the complete range of input and output devices:

All devices of the PROCONTIC b system are fully upward
compatible, L.e. programms from “littie” systems can be used for
“big” systems as weil. The conirol routine can grow with the
tasks.

In order to offer a well-aimed help towards the respective most
favourable configuration the foilowing systems are divided into
four different classes.

The first class:

fittle system processing bits with a maximum
expandability to 64 resp. 128 /O channels.
Size of program storage: maximum of 2 K-pro-
gram words.

The second class:

system processing bits and with a maximum
expandability to 256 inputs and 256 outputs.
Size of program storage: maximum of 2 K-pro-
gram words.

The third class:

systems processing bits and with a maximum
expandability to 768 inputs and 768 outputs
{max. 96 slots).

Size of program storage: maximum of 8K-pro-
gram words.

The fourth class:

systems processing bits and words and with a
maximum expandability t¢ 768 inputs and 768
outputs and 128 analog inputsioutputs (max.
96 slots). '

Size of program storage: maximum af 8K-pro-
gram words.

1.1 Address Allacations of the devices

In the PROCONT!C b system every /O slot is precisely allo-
catedto one PROCONTIC address. This means that if an input/
ouput device is plugged into the unit it gets the address of the
respective slot as its group number. Thareby the setting of the
address becomes unnecessary. Even in case of an exchange
of devices the allocation between the PROCONTIC b address
and the device is restored hereby.

Example:

APROCONTIC bvariable (PROCONTIC baddress) consists of
the following parts:

E0, 00
i I— channel no., i.e. clamp on the device
! —-——— group na., slot of the device
;__ marks of the variable, i.e.
input (E), output (A) etc
E i { 1] v v Joo[o1]o2[o3[04[05] as107 [o8Jos[10[11]12]13[14 51

B e A R B

|
] — A 03,05 marks the slot with the number 03 and the
i ' clamp with the number 05 on the device

system slots
tor main frames

E 00,00 marks the slot with the nurmber 00 and the
clamp with the number 00 an the device

figure 1

Remark:

In case of expandible units being coded with channe! numbers
> 7 the figure 8 must be added to the channel number (clamp
number}. E.g. channel no. 00 corresponds to channel no. 08)
(cf. chapter 1.2.1).

The clamps of the I/O devices are always numbered from the
pottom to the top as far as PROCONTIC b devices are con-
cerned. In case of devices with fewer than 8 channels per device
the unoccupied channels cannot be used by the system for
other purposes.

Example:
device mark (type)}

woos (at the bridge (<=7 resp. >7)
“iaitmns 47 clamp no. 07 {channel no. C7 resp. 15)
ﬁimgg clamp no. 08 (channel no. 06 resp. 14)
ey clamp no. 05 (channel no. 05 resp. 13)
2 clamp no. 04 (channel no. 04 resp. 12)
@-a.—..aa clamp no. 03 (channel no. 03 resp. 11)
o ctamp no. 02 (channe! no. 02 resp. 10)
=m0 clamp no. 01 {channe! no. 01 resp. 09)
Sy clamp no. 00 (channel no. 00 resp. 08)
Rt -
T+ +24V connection
= OV cannection

L T

subtype no. {device variant).
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3 “Medium” Systems with Bit Processing only

Meadium systems with bit processing only can be extended to a
maximum of 4 units. Systems with the 07 ZE 82 must always be
extended with the bus driver 07 BT 82 R3. In case of “older”
equipmentwith 07 BT 82 R1,R2 the 07 BV 82 must be ordered
as a replacement,

So the following PROCONTIC addresses are allocated to the
I/C-devices:

E 00.00...... E 00,15 to
A00,00..... A 00,15 1o
T00,00...... T00,03 to
T0008....TOD1 1o

E 1500 ....E15,15
A 1500 ... A 1515
T03,00.....T 03,03
T03,08.....T 03,11

Example:

The following elements are necessary:
1 power supply unit 1 x 07 NG82

1 main frame 1 x 07 ZE 82

1 bus driver 1 x 07 BT 82

1 bus connector 1 x 07 BV 84

5 blank covers S x 07 BA 8o
12  analog timings 3 x 07Tl 80
128  binary inputs 16 x 07 X580
88 binary outputs 11 x 07 ¥YS80

This means that 2 units with a total of 32 /0 slots are neéded
{ 2 units of the 07 ET 83).

04|05| 06,07 09/10/11|12113]14]15
U M

08
RTA RYa mYant L eyl R -

07|07 |07 (07|07 07)07|07 (07|07 |07|07|07 |07 [07 |07 lo7
YS|Y5|YSYS|YS|YS| YS| Y5 YS|YS|BA | BA

80180|80 |80 |80(BO|8C (80|80 |80 |80 |80

80180 80 (B0 (80

I | Vv I0001102[03 10111121314 |18

H u o Ean e Fan puToy v T ur o

07| 07 |07]o7|07|G7|07] 07 07|07 |07 [o7 |07 [o7
BT| ZE |BAIBAITI |TI|TI{X§ X8| XS|XS [ XSIXSIXS
82| 82 [80;80/80|80!80|80 80(80(80)80 (80|80

e B W | —r\—-l'\_‘
1]
figure 3

Remark: The address coding socket is at slot 12 (with the
07 ET 83).

inthe basic unit the bridge <=7 is plugged onto the bus decoder,
All other bridges remain free. Furthermore, the bridge 1001
must be removed from the bus driver 07 BT 82.

In the extension unit the bridge »7 is plugged onto the bus
decoder. All other bridges remain free. The bridges on the bus
connector 07 BV 84 remain in the position delivered.

So the following PROCONTIC b addresses are to be found in
this configuration;

basic unit:

T00,00...... T 00,03
£ 03,00...... E 03,07

to T0200...T 02,03
to E 15,00 ....E 15,07

1st extension unit:

E00.08.... E 00.15
A (03,08...... A 03,15

to E 02,08 ... E 02,15
to A1508 .. A 13,15

128 markers on the 07 ZE 82

M00,00 ....MCO0,15 to MO7.00...M07,15

3.1 Possible System Extensions

07 RK 80

If additional storage, e.g. step chains, is needed for such a
system apart from the 128 markers being on the main frame
07 ZE 82, this system can be extended by means of the
additional storage 07 RK 80. in that case additional 8 step
chains with 16 steps each are available. The additional storage
is zerg-voltage-proof,

Furthermore, there are 84 output maps (A 08,08 ... A 15,15} fit
for use as buffered markers on the card. In order to use this
device the bridge 1001 on the bus driver 07 BT 82 must be
connected by all means.

The device 07 RK 80 is plugged into the system slot IV or V and
thus does not occupy an KO slot.

Attention

The outputs A 08,08 ... A 15,15 have buffered maps which - as
the case may be - must be erased or allocated in the first cycle,
if they also exist as output devices. If this range is used as
marker, the configuration of the equipment should be of that
kind that the output devices are aliocated in the basic units,
the inputs in the extension units.

071282

Ifthe timing and counting system 07 TZ 82 s applied, the bridge
T-N must be additionally plugged in both units {cf. 1.2.1). The
user then has 60 timings, 16 counters (R201 only) and a serial
intertace for the editing of the text available. A precise descrip-
tion of this device can be found in the PROCONTIC

b system description.

The device is plugged into the slots IV,V,00 resp. V,00,01.
Furthermore, the use of the stronger power supply unit
07 NG 82 is necessary.
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07 AS 82

The marker range of the main frame can be extended by means
of the operating storage 07 AS 82. The user then has 1024
markers and 64 step chains with 16 steps each available.

M'00,00 .....M'83,15
5'00,00....5863,15

as binary markers
as step chains

Allmarkers and step chains can be buffered with a battery. If the
operating storage is applied in this configuratior, the bridge
1001 must be removed from the main frame 07 ZE 82 because
of all markers being on the operating storage. Furthermore, the
bridge 1002 has to be removed from the bus driver 07 BT 82.
The device is plugged into the system slot IV resp. V. Further-
more, the use of the stronger power supply 07 NG 82 is
necessary.

07 AE 83

By using the combined I/O device 07 AE 83 the number of the
/0 channels can be extended to a maximum of 256 inputs and
256 outputs.

Extension to 4 units

If the system is to be extended to 4 units (basic unit and
3 extension units), each defined unit must be released for pre-
cisely one type of device.

Example:

basic unit;
only output devices:  channel no. 00 ... 07
and timing units; channel no. 0C ... 03
(bridge X-N and bridge <=7 plugged)

1st extension unit:
only output units: channef no. 08 ... 15
and {iming units; channel no. 08 ... 11
(bridge X-N and bridge >7 plugged)

2nd extension unit:
only input devices: channel no. 00 ... 07
(bridges X-N, T-N and <=7 plugged)

3rd extension unit:
only input units: channel no. 08 ... 15

{bridges Y-N, T-N and >7 plugged).

3-2
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4 "Big” Systems with Bit Processing only

All PROCONTIC b systems working with 07 ZE 84 have the
extended address range to E 63,15 resp. A 53,15 at their
disposal. They can be extended to a size of 6 units {maximum).
The use of the operating storage 07 AS 82 and the stronger
power supply Uit 07 NG 82 is by all means necessary.
According to the extension it can be necessary to parailel
2 power supply units 07 NG 82. The system description informs
about the power consumption. The following PROCONTIC
addresses are allocated to the I/0 devices:

E 0C,00....E 00,15 1o
AQ0,00...... A 00,15 to
T 00.00...... TG003 to
T00,08...... T00,11 to

E 63,00 ..... E 63,15
A 63,00 ....A 63,15
T03.00......T 03,03
T03,08..... T03,11

Remark:

There is no extended address range for the timing units.

In systems with the unit 07 ZE 84 the pair 07 BT 84 and
07 BV 84 can always connect the basic unit with the extension
units. If nevertheless the bus driver 07 BT 82is used in the basic
unit, the bridge 1002 must be removed there.

For this kind of extension the address range for /O devices
remains restricted to the maximum group number 15,.. .

Example:

The foliowing elements are needed:

2  power supply units 2 x 07NG82

1 main frame 1 x 07Z2E84

1  operating storage 1 x 07AS82

1 bus driver 1 x 07BT 84

4 bus connectors 4 x 07BV S84
21 blank covers 21 x 07BA80O
320  binary inputs 40 x 07 X580
240  binary outputs 30 x 07YS80
40  timings 1 x 077282

This means that 5 units with a total of 80 /0 slots are necessary
(5x 07 ET 83).

Remark:
In case of using the timing and counting unit 07 TZ 82 it is
necessary to ptug the bridge T-N additionally onto alf units.

nv] v iz2[33[34]35]36]37[38]39ia0]4142]42 44 |45
T o o T

07
¥S
80

07107 {0707 |07 107 |07
BA|BABA[YS|YSYSIYS
80 (80|80180}80|80180

4th extension unit with bridge <=7 and T-N, bus connectar bridge 1o be
setat A-C

I ]
/118120021 2 T2sT2slas 26l Tes

0707|0707 07|07 |07 107 |07 |07 [07 107
YSIYS | YS|YS|YS|YS|YS|YS|YS|YS|YSivs
8018080808080 80|80 |80(80|80|8C

3rd extension unit with bridge >7 and T-N. bus connestor bridae 1o be
set at A-D

17 2021122123 282913031
™ T R EETE

o7 07|07|07|07 07 (07 107107
XS X8| XS XS|XS BA [BA(BA/BA

80 80:80,80(80 80 |80:180|80

2nd extension unit with bridge <=7 and T-N, bus connector bridge to he

setat A-D
i {m]v]voolo1]oz2lo3 04]os]06 a7]oslog] 10[11 0213
RER SR AR AR LT B AR AR R R m et S

Q7107)07 |07 |07 |67|07|07,07|07|07 |07 |07 {07|07|07 {07 107
NG| NG| BA [BA| XS XS| XS| XS] X8[XS) X5 XS XS/ XS XS [XS|XS(XS
82/82|80)8080)80180{80|80|80{80 |80 |80|80(80|80!80|80

bl b Lo ] Ly L n ninlalnlin n |~}

1st extension unit with bridge »7 and T-N plugged, bus connectar: state
of delivery

IR V000102__0u§_

07 o7 o7 o7
ZE AS TZ XS
84 82 82 80

T T

06107108 10111]12]13114/15
[ T=u [T

*{1)131—\.1—

07|0707(07(07 (07|07 |ovlo7 (07
X5 XSX3/ XS X5 XS|XS|XS | X8 [XS
8018C(80|80|80(80|80|80180(80

basic unit with bridge <=7 and T-N plugged

figure 4

Remark: the address coding socket is at slot 1 (with the
07 ET 83).
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In this configuration the following PROCONTIC b addresses
are allocated 1o the devices:

timing unit 07 TZ 82:

T00,00...... T00,15 to TG3,00..... T03,11
basic unit:

E03,00..... E (03,07 to E 1500 ... E 15,07
1st extension unit;

E 00,08...... E 00,15 o E 1508 ... E 15,15
2nd extension unit:

E18,00...... E 16,07 to E 26,08 ... E 26,07
3rd extension unit;

A16,08...... A 16,15 to A 31,08 ... A 31,15
4th extension unit:

A32,00.... A3207 to A4508 ... A4507
global markers:

M'06,00....M'00,15 to M'63,00....M'83,15
local markers:

M 00,00 ... MO0G,15 to MO07.00 ....MOQ7,15
global steps:

S00,00 ... §'00,15 to S'6300...... $'63,15
local steps:

$00,00...... S00,15 o S07.00 ... 507,15

4.1 Possible System Extensions

07 RK 80
An extension with 07 RK 80 is impossible. All internal storages
which can be addressed are in the unit 07 AS 82.

07 AE 83

Ir case of an extension with 5 extension units the number of the
I/0 channels can be extended to a maximum of 768 inputs and
768 outputs if the combined I/C device 07 AE 83 is used.

07 WP B4

If arithmetic operations are needed in the PROCONTIC b
system, an extensicn by the word processor 07 WP 84 is
possible. The word inputs and outputs serve as the binary /0
devices. Using the analog 1/O devices in systems with the unit
07 ET 83 is impossible.

4-2
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5 Systems with Bit and Word Processing

A PROCONTIC b system with bit and word processing always
consists of the following main frames:

07 NG 82 R3
07 ZE 84 R1
07 AS 82 R1
07 WP 84 Rz02

As long as peripheral devices are only used as binary /0
devices, the same structure with the G7 ET 83 can be used as
described in chapter 4.

For the use of analog /0 devices the unit 07 ET 84 is always
prescribed.

Analog devices are always double devices occupying 2 slots.
Hereby ths lett part of the device must always be in a slot with
even numbers, e.g. slots 00, 02, 04, 06, 08, 10, 12 and 14,
When using analog devices they are always connected with the
extensions units by means of the bus driver 07 BT 84.

Example:
50  timings: 1 x 07TZ82
8 analog inputs 12 bit: 1 x O7EA 8
8 analog inputs 8 bit: 1 x 07EA 80
4  analog outputs 12 bit: 2 x (07 AA 81
80  binary inputs: 8 x 07AE83and
2 x 07X580
80  binary outputs:
are contained in 8 x 07AE83

This means that 2 units with a total of 32 /O siots are needed
(tx 07 ET 84 and 1 x 07 ET 83)

So the following PROCONTIC addresses are allocated to the
/O devices (cf. figure 5):

EA 06,00 ..EA 06,07 to
AA 10,00 ..AA10,01 10
E 00,00..E 00,07 to
A 00,00..A 00,07 to

EA 08,00 ...EA 08,07
AA 12,00 ..AA 12,01
E 09.00..E 09,67
A 07,00 ..A 07,07

o1]o2]p3ioalos[os]o7ios]oo10][11112T13[14]15
T | BARE BB R AR

07|07 07)07|07|07(07 |07 |07 107 (07 |07
AE|AE AE|AE | XS|XS|BA{BA|BA |BAIBA BA
83|83 8383|80(80(8C|80(80{80(80 (80

1
1

]
i

1st extension unit with bridge <=7 and bridge T-N
plugged

I
| vioelo1]oz[o3]o4 ospufﬂgioa golrolii[12f13]14/15
07| o7 07 07 |07 | o7 o7 lorlo7
AS| we Tz EA { EA | AA | AA |BalBA
82| B4 82 80 | 81 | 81 | 81 |golso
i N o S — o - g
e e 0 A A

Dasic umit with the foliowing setting:

binary inputs blocked:
binary outputs blocked:
timings blocked:

word inputs free:

word outputs free:

channel no. 00-07 free;
channgl no. 08-15 blocked:

switch 1 at position “OFF"
switch 2 at posiiion “OFF”
switch 3 at posftion "OFF"
switch 4 at position “ON"
switch 5 at position "ON"
switch € at position “OFF”
switch 7 at position “ON"

figure 5

Remark: with the 07 ET 83 the address coding socket is at
slot 12. With the 07 ET 84 the address coding switch is at
slot 1.

5.1 Possible System Extensions
Extension of the word periphery

The extension of the word periphery takes place according to
the same procedure as the extension of the binary inputs/
outputs. An extension to 4 units is the maximum. Hereby a
division of the units must take place to get one type of device
(division inte analog input and analog output). A mixed setting
of word and bit devices on the unit 07 ET 84 is possible as well.

Extension of the binary inputs/outputs

The extension of the binary inputs/outputs has already been
described in chapter 4.1,

PROCONTIC b fstate: 3.88
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6 Information on the Structure of the Switch Cabinets and Wiring

Proposals for the structure and the correct wiring of a
PROCONTIC b system are made on the next pages. There is
only a minimum of requirements concerning current supply and
the cabling. To guarantee a function of the systemn without
problems attention has to be paid to the proposals made here.

To be able to leak off disturbances of high frequency better only
use flexible wiring for the current supply. Connect the “zero” of
the PROCONTIC supply and the earthing connections of the
PROCONTIC casings at a central earthing point {cf. chapters
6.2 and 86.3).

Pravide the switch cabinet with at least 2 plug sockets of
220 V for the connection of a programmer and a printer.
Gonnect the protective conductor with the central earthing point
in the switch cabinet. Power supply units for the supply of the
PROCONTIC b meeting the requirements of the system can be
found in the system description.

Sufficient dimensions of the section of the lead in are part of a
good wiring. Several paralle! sources for the leading in of the
supply voltage - and not its leading througha complete unit- are
especially necessary for the power outputs. In case of output
devices it is not only the connection of the positive supply
voltage that has to be regarded, because all PROCONTIC b
outputs are provided with a demagnetization switch for induc-
tive charges leading off the demagnetization current towards
“zero” volt (for details concerning the demagnetization switches
cf. the system description).

Therefore the “zero” volt lead in is provided with a respective
section. In case of units equipped with input devices only no
24 V supply needs leading through, because the input devices
07 XS 80, 07 XS 86 and 07 XS 87 only need the “zero” volt
connectiort for their functions. All input currents and all interfer-
ence currents run via this connection which again makes a
sufficient section necessary.

The foliowing regulations have to be regarded by the user:

VDE 0100:
VDE 0110,0160,0660:

setting up of switch plants
for switch devices with electri-
cal components

for the control of working and
processing machines

VDE 0113:

Supply Voltage .
The supply voltage for the PROCONTIC b is 24 V +/-30%. The
transformer of the power suppty unit must be provided with a
screen winding {(earthing on protective conductor SE with
flexible wiring of 6 mm). The supparting condenser must be laid
out that way that the ripple at full load does not exceed 3 V. To
suppress interferences a HF anti-interference condenser of
0.1uF and a parallel resistance of 3.3 kOhm are switched
between the positive pole and the negative pole of the power
supply unit.

The 24 V - supply voltage to the PROCONTIC b must be
secured by a smart fuse, e.g. the power switches manufactured
by ABB, according to the power consumption plus a reserve of
some 20%. The linkage of 24 V - power supply units with control
and short circuit protection may lead to unwanted building-up
processes (possible error source). Suitable power supply units
can be found in the PROCONTIC b system description.

ABE PROCONTIC b/ issued: 5.89
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6.1 Power Consumption of the Devices

The foliowing tables inform about the power consumption of the
various devices. Hereby the power consumption from 24 V
refers to the lead in of the voltage at the front side. The power
consumption from VDD is taken via the PROCONTIC bus from
the power supply units 07 NG 80 and 07 NG 82.

! devices power consumption from

i ' U, (24 V) PROCONTIC ‘
j logic level U, |
% intern extern U,
07 NG 80: - mA 150 mA - mA
07 NG82; - mA 600 mA - mA
‘07 ZE 82 - mA - MA 100 mA
07 ZE 84| - mA - mA| 290 mA
{07 ZEBS, - mA 500 mA 0 mA
07 RK 80| - mA - mA 12 mA
07 AS 82 - mA - mA 500 mA
:07 BT 82 - mA - mMA 25 mA
07 BT 84 - mA - mA 50 mA
07 BV 84 - mMA - mA 10 mA
07 T1 80| 20 mA - mA 10 mA
07 T1 81| 10 mA - mA 10 mA
07 TZ 82 - mA - mA; 400 mA
07 WPB84| - mA - mA. 400 mA
07 ZG 84| 50 mA 600 mA 30 mA
107 X5 80 - mA ca. 40 mA 1 mA
07 XS 81 - mA 45-55 mA /! 1 mA
07 XS 86 - mA ca. 40 mA; 1 mA
07 XS 87 - mA - mMA 1 mA
07 YS§ 80 - mA | dependent on load 5 mA
07 YS 81 - mA | dependent on icad 1 mA
07 ¥YS 82 - mA | dependent on load 1 mA
07 YS 86 - mA 100 mA S mA
07 AB 83 - mA | dependent on load 1 mA
07 AE 83 - mA | dependent on load 1 mA .
07 EA 80 - mA 100" mA 40 mA
07 EA 81 - mA 110 mA 40 mA
07 AA 80 - mA 100 mA 10 mA
07 AA 81 - mA 100 mA 10 mA
07 AGBOY - mA - mA 43 mA
07 AG 817 - mA - mA 43 mA
.07 |E 84 - mA 700 mA - mA

“ power from U, = 8.5 mA with 24 V /17 mA with 48 V
power from U, = 11 mA with 24 V /22 mA with 48 V

+ outpuit load at K11/K12

8-2
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Power supply units available for the PROCONTIC logic level:

07 NG 80 150 mA TB*1 basic level | extension level -
07 NG 82 156 A B*1 basic level | extensionievet ], Il
NG on 07 ZE 86/88 200 mA TB*3 basic level| extension ievel -
| | t position number in ; |
! device © TB* | O7ET84 i C7ETS83 Q7 ET 82 | pieces Foa total [ ,
107ZE 82 , 2 - W |- 1l - n | ! 100 mA mA
;OTZE 84 i 3 -1V H- 1V -1 290 mA mA
i07ZE 86 ' 4 fl - W - v - v i 0 mA mA
07RK 80 | 1 [V -15 IV -15 ! vV -02 i 12 mA mA
07AS 82 | 1 V-15 IV - 09 v - 02 | 500 mA mA
07BT 82 1 t | | 25 mA mA
iO?BT 84 1 | ! I 50 mA mA
107BV 84 1 | | | 10 mA mA
07TI1 80 1 00 - 03 00 - 03 00 - 03 10 mA mA
07TI 81 ¢ 1 00 -03 ‘ 00 - 03 00 - 02 10 mA mA
0777 82 | 3 vV-15 | IV -0g v - g2 400 mA mA
o7wWP 84 | 3 W - 15 IV -09 400 mA mA
077G 84 2 00 -15 00 - 15 00 - 07 30 mA mA
07XS5 80 | 1 00 - 15 00 - 15 00 - 07 1 mA mA
07XS 81 | 1 00 -15 00 - 15 00 - 07 1 mA mA
07 XS 86 1 00 - 15 00 - 15 00 - 07 1 mA mA
07 XS 87 1 00 -15 00 -15 00 - 07 1 mA mA
07YS 80 1 00 -15 00 - 15 00 - 07 5 mA mA
07YS 81 1 00 -15 00 - 15 00 -07 1 mA mA
07YS 82 1 00 - 15 00 -15 00 - 07 1 mA mA
07YS 86 1 00 - 15 00 -15 00 - 07 5 mA mA
07AB 83 1 00 -15 00 - 15 Q0 - 07 1 mA mA
07 AE 83 1 00 -15 00 - 15 00 - 07 1 mA mA
07EA 80 2 00 - 15 40 mA mA
O7EA 81 2 00 - 15 40 mA mA
07AA 80 2 00 -15 10 mA mA
07 AA 81 2 00 - 15 10 mA mA
07AG 80 2 00 - 15 00 -15 00 - 07 43 mA mA
07 AG 81 2 00 - 15 00 - 15 00 - 07 43 mA mA
total power |, from 10 V: mA

*TB = division width

ABB PROCONTIC b /issued: 11.90
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6.2 Structure of Switch Cabinet

!
_________ P o S
several feedings in case of

higher power consumption

—
-

levelt

]
7

plug
socket
for the

pro-

gram- |
ming |
unit,
printer
etc.

IO

cable channel for low voltage (60 V), inputs, outputs not mechanically switched, power supply: 24 V - rate and PROCONTIC

screen BT/BV 4 mm 44— 2x1.5mm* PROCONTIC supply at PSU
fom———— - |24 V- PROCONTIC] 24y PH 24V PH
room for | —_ L — |
test and pro- ‘::I_OV' PROCONTEI'\ == . = |
gramming (7] 0V-POWER | ~ |MP ~ | MP
unit 07|E84 0V [__I_ GV __I_
L > ;1—55#‘? [24v-POWER | power supply unit= power supply =
o 24V OV 5 mm 24 v PROCONTIC unit 24 V power
PROCONTIC b and logic
i | 0 V - earthing

11O supply 2 x 1.5 mm? each i ’ | I i

Sigma switch / power levels

l I I I I

1]

1 T I I T T ! 1 T

1
SIGMA®- tronic b - legic
prlocess adap}ion , output devices
I 1 {1

L

mounting place for magnetic switches, magnetic valves etc. |

cable channel for mechanically plugged rates (relays, switches) and protective conductor

earthing of casing {6 mm?)
T

0 V earthing (8 mm?)

T

1T

terminal strip

8.1
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6.3 Wiring of 0 V and Earthing Connection

24V PH

6 mm? - L mP Procontic b

b ~ logic

ov 1

BUS connector 07 BV 84 (4 mm?)

BUS connector 07 BV 84 (4 mm3)

BUS driver 67 BT 82 or 07 BT 84 (4 mm?)

0V clamp of 07 TZ 82 resp. 07 WP 84 (1.5 mm?)

07 NG 80 or 07 NG 82 (2 x 1.5 mm?)

PROCONTIC b input devices 07 XS ... (2 x 1.5 mm2)
external logic, e.g. SIGMA?® -tronic

0 V for logic
and power

process adaption of the input signals, e.g. SIGMA® -tronic

7P 72P0¢9%

test and programming unit 67 IE 82/84 (2 x 1.5 mm?)

24V PH

== power
6 mm? — MP

\ov N___I__

PROCONTIC b output device 07 YS ... (2 x 1.5 mm3)
lights

power switching steps, e.g. SIGMA?® -tronic

ZB 10: BL output at the coupler (1.5 mm?)

ZB 10: only in case of a triaxial cable: device connection
SRE (2 x 1.5 mm3)*

|
|

-7

3

protective conductor
and screens . . . .
casing and screen of the power supply unit for Procontic b and lagic
casing and screen of the power supply unit for power

ZB 10: in case of coaxial cable: device connection SRE (2 x 1.5 mm?)*

crrretbrrergs

in case of triaxial cable: external screen (4 mm?)*

|
2]
3
3

casing

protective screen SL

protective screen SL and screen for external devices
protective screen SL for plug sockets

earthing connection of the PRCCONTIC b levels (6 mm?)

R

‘remark: singular earthing per bus each, e.g. via an additional BNC- T-element {at ZB 10 bus controlier)
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6.4 PROCONTIC b Surrounding Conditions

The PROCONTIC b is a sturdily built, modular system which
can be usedin aliot of spheres and applications.There are only
minimum requirements to be met concerning the respective
surrounding conditions. But they have to be met in any case.

Range of temperature

The range of temperature for the use of the PROCONTIC b is
between 0°C and +55°C. This is the temperature measured as
the entry air temperature below the unit. This means the use of
the device is of no problem in rooms where people work.

If the control is to be used in unheated rooms or even in open
air, & switch cabinet heating is to be provided apart from a
respective protection for the cabinet.

Humidity and dirt

The PROCONTIC b meets the requirements of the VDE 0110
insulation group A. Humidity class F according to
DiN (= German Industrial Standards} 40040 mentioned among
the technical data means that the control operates up 1o a
humidity of 5%, but covering with dew must not occur
{(humidity class F: 95% relative humidity at 25°C on 30 days a
year, 75% relative humidity at 21°C, no covering with dew).
This, however, is only guaranteed if changes of temperature in
the switch cabinetremain little. If the control is operated at a high
humidity and sinking temperatures can be expected, an addi-
tional switch cabinet heating has to be installed which operates
permanently.

Furthermore, attention must be paid to the possible formation
of conductive depostts in the control in surroundings having a lot
of dust in the air. They mightlead to a breakdown of the system.
In such surroundings a switch cabinet with the respective
protection has t0 be used (we recommend protection IP 54 or
better).

Furthermore, all slots not in operation should be protected by
means of the blank cover 07 BA 80 in order to prevent dust from
intruding.

Other operating conditions

The PROCONTIC b casing is built according to the protection
IP 10 (DIN 40050), i.e. thatthe casing must be protected against
eventual touches by unauthorized personnel. Installing it in a
switch cabinet is by all means recommendabte.

Mechanical strains

The PROCONTIC b is fit for staticnary aperation. If fastened to
hat section track it tulfils the requirements according to
VDE 0160/DIN 57160.

If a higher mechanical strain is to be expected at the place of
operation, the assembly angles 07 MW 80 have to be provided
for fastening.

6.5 Connection of the test and programming unit

The system cable 07 SK 85 serves for the connection of the test
and programming unit 07 |E 84 with the PROCONTIC b contral.
If the cable is connected with an operating conirol, attention
must be paid to

- the starting unit being connected with the same voltage
supply as the PROCONTIC.

the starting unit being inactive. The switch on the device
07 ZE 84 must be at position “OFF".

the two screen conductors being connected to “Q V" before
the plugging of the system cable.

the programmer being piugged inte a piug socket whose
protective conductor is connected with the earthing point of
the PROCONTIC b (switch cabinet plug socket).

6.6 Connection of the test and proegramming unit

The test unit 07 |E 84 has two interfaces for the connection of
the pregramming units. The connection via a 9-pole trapezoidal
plug helps to exploit all functions of the test and programming
unit.

The programming unit may be connected to the central units from
07 ZE 86 on directly via the 9-pole trapezoidal piug. All functions
of the test — and programming unit are available.

Ifthe test and programming unit (.g. 07 TD 12}is connected via
the 25-pole TD plug, the programming of a maximum 4K-
program storage is pessible only. Furthermore the functions of
$TEST cannot be carried out.

Hereby the following details have to be regarded;

the use of the system cable 07 SK 87 R2 (or a self-produced
cable according to figure 6 below)

0V - clamp to be connected to the word processor 07 WP 84
and the digital timing unit 07 TZ 82

earthing of the PROCONTIC b 0 V

the test and programming unit being connected to a plug
socket whose protective conductor is connecied with the
central earthing point of the PROCONTIC b (switch cabinet
plug socket)

do notuse an extension cable for the power network connec-
tion of the test and programming unit.

if previously mentioned measures are impossible, the pro-
grammer should be operated by means of a separating
transformer.

6-6
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Connection of 07 ZE 86, 07 ZE 88 or 07 IE 84 with a prograrnming unit by using an Interface—converter:

-

—m

I
I FPower supp!y|
|

*

Put switch to DCE

user applied cable

07 ZE 85. 07 ZE 88
or 07 IE 84

07 SK 87 R2

V11/RS 422

This configuration consists of one interface—converter type PSM-V24/V11-P and one power
supply Type PSM-NT-220AC/15DC/200, manufacturer: Phoenix

Cable: Configuration of user applied cabie:
07 SK 94 R2 (order number: GJR2370500R2)
07 SK 87 R2 (order number: GJR5290300R2) -y [
™0 gTXD
4 4
XD 4 11770
Connection of 07 ZE 88 with a programming unit by using an Interface—converter:
07 ZE 88

user applied cable

Cable:
07 SK 94 R2 (order number: GJR2370500R2)

07 5K 87 B2

interface~-converter

Configuration of user applied cable:

07 SK 87 R2 (order number: GJR5290300R2) D25 D25
Female © Male

88 iso with galvanic insulation from V24 2 2

3
Manufacturer: g —
Wiesmann & Theis GmbH P 7
Postfach 201605 go:f
5600 Wuppertal 2

ABE PROCONTIC b/ issued: 5.89 6-7 m




25-pole plug 9-pole piug 6.7 Failure messages

1 S“i_:_——laag 13W Screen y 0 n case of the PROCONTIC systems fail_ing to opergteaform
TxD _ =D —— . being added to every PROCONTIC unit may be filled in to
2 —100Q 1/3W X o | describe the failure. This helps to find technical faults during
4 - irs b d gives the fesling of security to th h
: I BxD 3 RxD [~ repairs better and gives the feeling of security to the user that
3 100Q 1/3W 3 ! the fault will be found.
RT —
4 LIS [
o LCTS
- GND e GNp T
17— 1100Q 1/3W] 7
g -DCB I
]

20—

il

o
m“

figure 6: system cable 07 SK 87 R2
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Regulations

Regulations concerning the setting up of installa-
tions

Apart from the basic "Regulations for the setting up of
power units” VDE™ 0100 and for "The rating of creep-
age paths and air gaps” VDE 0110 the reguiations "The
equipment of power units with electrical components”
VDE 0180 in connection with VDE (0860, part 500, have
to be taken into due consideration. Further attention
has to be paid to VDE 0113 in case of the control of
working and processing machines. If operating ele-
ments are to be arranged near shock-hazzard parts
with protection against electrical shock, VDE 0108,
part 100, is relevant.

The user has to ensure that the units as well as the
assosiated components 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 according 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, i consid-
erable polution is expected during opsarations, 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
instaliation of electrical equipments, which are
valid in your country.

ABB Schalt- und Steuerungstechnik GmbH
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10.8 Permanent polling of time values 11.1  Run time for bit processing 11- 1

over the serial interface 10- 3 11.2  Run time for word processing 11- 2
10.9  Setting of counter values over 11.2.1 Word operators -2

serial interface 10- 3 11.2,2 Function and logging modules -2
10.10 Polling of counter values over 11.2.3 Time for the direct word processing

the serial interface 10- 3 ‘ by the word processor O7 WP 84WP 84 11— 3
10.11 Permanent polling of counter 11.2.4 Modules BA 11- 3

values over the serial interface 10- 3 11.2.5 Modules BS.., A... 11- 3
10.12 MWodules 10- 3 11.3 Serial intarface 11- 4

Note for the central unit 07 7ZE 88:

The notes for the central unit 07 ZE 86 in this
software description are available for the central
unit O7 ZE 88 too.
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1 Assortment of Commands

OPERATORS:

.Iéa L

IF
AND (alsc word operator, with
07 WP 84 rubric R202 or higher

INDIRECT ANALOG CONSTANT

TIME CONSTANT

DIRECT WORD CONSTANT

DIRECT DOUBLE WORD CONSTANT
TEXT CONSTANT (up to 12 digits)

MODULE STATUS

and 07 ZIE 86 only)
OR (also word operator, with
07 WP 84 rubric R202 or higher
and 07 ZIE 86 only)
THEN
PLUS ]
MINUS
MULTIPLICATION arithmetic
DiIVISION j
BELOW
(4 BELOW AND EQUAL
ABOVE
(4 EQUAL AND ABOVE
(1 EQUAL
(4 NOT EQUAL

ATTRIBUTES

ATTRIBUTES (FORMAT CONVERTERS)
(2

!

=

comparisons SPECIAL COMMANDS

PROGRAM END
PROGRAM END conditional

OPOTIONAL OPERATORS
: &

BINARY NEGATION
ARITHMETIC NEGATION

PROGRAM END conditienal negated
SUBROUT INE END

SUBROUTINE START

SUBROUTINE START negated
SUBROUTINE START with normali-

SET ring
RESET SUBROUTINE START with normali-
zing negated >
OPERANDS CLEAR WORD (ALL BITS 1)
L4 FULL WORD (ALL BITS 0)
s < INPUT
' WORD [NPUT
ANALOG INPUT
OUTPUT MODULE START unconditional

WORD OUTPUT

ANALAG OUTPUT

LOCAL FLAG

GLOBAL FLAG

BINARY FORMAL PARAMETER
WORD FORMAL PARAMETER
ANALOG FORMAL PARAMETER
WORD FLAG

ANALOG FLAG

LOCAL STEP FILE

GLOBAL STEP FILE

CseM L

MODULE START conditional
MODULE CALL wunconditional
MODULE CALL conditional
USER module

LOGGING module

FUNCTION module

MODULE DIFINITION user
MODULE DIFINITION logging de-
vice

MODULE END unconditional
MODULE END conditional

TIMERS : unconditional BRANCH onto fabel
COUNTERS =1SPM . conditional BRANCH onto fabel
BINARY CONSTANT 0 SPLL unconditional BRANCH onto address
BINARY CONSTANT 1 = SP.... conditional BRANCH onto address
.. iINDIRECT WORD CONSTANT 1.MR-... BRANCH LABEL
KD... "~ (2 INDIRECT DOUBLE WORD CONSTANT
PROCONTIC b/state 10.88 1-1 m



*x = A, ForP {2 Currently not realized with PROCONTIC b
. = numerical (3 Currently not realized with PROCONTIC b hardware
(1 With the comparison operator "=?" and the att- (4 With — (negation) not possible
ributes "a", "w", "c¢", "b", an input operand
"E" cannot be entered Help:
Assign the negation to the corresponding word be-
Help: fore the comparison ist done !- MWD1,00 = MWOt 01
Assign the input operand to a flag, process the and proceed with the new word flag,
comparison operation with this flag
1—2 PROCONTIC b; state 2 88



2 Language structure (semantics)

The PROCONTIC programming language is user—
oriented. It describes the functional sequence of
a control in a form understandable to the usar and
is mainly based on the rules of Boolean algebra.

A program consists of a &équence of staisments
which, as a rule, are processed sequentially by
the central processor unit. The smallest indepen—
dent unit in the program is the single statement
which, in the simplest case, consists of a condi-
tion and an aliocation.
Poinput 1 = output 1

This program record means that the output is ac-
tivated if input 1 has a "i1" signal or is logic
"1". This is written in the PRONCONTIC language as
fol lows:

Control statement

Condition Allocation
,—-—A_.__—,—-_———-A_—_\
! E00,00 = 00,00
Parameter
Operand Operands
identifier
Operator
Parameter
| Operand Operands
]identifier
Gperator
Parameter:
00,00

| Terminal number of the unit {chan-
nel no.)

Slot number of the rack

{group no.)

! E 00,01 = A 00,01
Where ! E 00,01 is the condition and = A 00,01
is the allocation.
The following applies analogously:

£ 0001 / 0001 _  [A 0001

i ,
%/A 00,01

The word ! E 00,01 consists of the operator (!)
and the operand E 00,01. In turn, the operand con—
sists of the operand identifier (E) and parameter

(00,01).

The parameter 00,01 consists of the unit number
and channel number. Since the PROCONTIC b racks
are encoded according to slots {plug-in posi-

tions), 00 addresses the slot in the rack and o1
addresses the second output terminal. The first
output terminal has the designation "QO".

Example:
A 00,01
A record can consist of any number of operands,

limited only by the memory capacity. An operator
belongs to each operand.

PROCONTIC by state 2.88
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3 Operators
3.1 ! IF, Start of the record T
The operator ! (IF} is always placed at the start E 03,03
of the record. The operator initiates the polling
section. E 03,03
g A 01,05
Examples: £ 03,02 E 03,02
. Bit rand

2 't Operan Ei?} 7 A 01,05

Notice:

commands for
The operator
the record.

tn the special
subroutine end.
stands aleone in

the program end and
with the operand

Examples:

3.2

& AND, conjunctive

a. Bit Operand

The operator & (AND) links binary input signals
conjunctively.
Example:

! E03,03 & EO03,02 = AO1,05 .
A l1-signal is allocated to the output A 01,05 not
before both operands in the command also have a
l-signal.

tn the control AND operators are processed before
OR operators.

b. Word Operand
(Oniy with O7 WP 84 or 07 IE 86)

linked to each other

Two woard variables are
AND.

in an

Application examples:

The upper 8 bits of a card
screened.

flag are to be out-

Notice:
Abl word variables and bit variables with attribu-
tes may be linked to each other in logic AND,

The logic AND linkage may be combined with the
prefix N. Prefix N generates the 1-complementary
of the variable contents.

Example:
&N MW01,03

Attention!

The combination !N MW..,.. is not possible. The
combination =N MW..,.. is allowed, but cannct be
entered by the programming unit 07 PC 30 (hex code

PROCONTIC b:state 2 88
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The sign (-) generates the 2-complementary. By
this it is possible to form the 1-complementary.

'f:iyﬂnlkoé-.‘rf..#ﬂOQQQ1I'i=~'MﬂG1;95 Tf:.S?f1 o
2-complementary - -1 1-compiementary e
3.3 / OR, disjunction

a. Bit operand

The operator / {OR)
tively.

links binary signals disjunc-

Example:

is allocated to the output A 01,07, if

A 1-signal

one of the both operands in the command has a

1-gignal.

M'05,05
03,01 M'0 )

u
(=)
v

A 01,07

ny

DDZ{/A 01,07
Notice:

In the control AND operators are processed before
OR operaters.

b. Word operand
(with O7 WP B4 or 07 ZE 86 only)

Two word variables are linked to each other in an
OR.

Example:

' IWHOT,06 "/ MHOT,O - =

Notice:
All word variables and bit variables with attribu-
tes may be linked to sach other in logic OR.

The logic OR linkage may be combined with the pre-
fix N. The prefix N generates the T-complementary
of the variable content.

Example:

. /N WWO1,03

Attention!

The combination !N MW..,.. is not possible. The
combination =N MX..,.. is allowed but cannot be
entared by the programming unit 07 PC 30 (hex code
for =N: DBS3).

The sign (-) generates the 2-complimentary. By
this ist is possible to form the 1-complimentary.

Example:

3.4 = THEN, allocation

The operator = (THEN) means the allocation of a
racord. It allocates the resuft of the logic link-
age by the poliing section to the following ope-
rand.

Multiple allocations are possible. In this case
the result of the logic linkage by the poliing
section is allocated to the word of the aliocating
section.

Example:

3.5 5, SET

The opticnal operator § (set) stands ahead of the

operands A (output), M (local flag) and M' (glo-
bal flag).
3.6 R, RESET

The optional operator R {reset) leads to the reset
of a set operand.

Fundamentally all flags and outputs available in
the PROCONCTIC b may be set and reset.

8.2 32
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Example for a flip-flop dominantly resetting:

1 E00,00 =5 K01,07
!, E 00,01 =R A 01,07
l
E 00,00 M A 0107
£ 00,0 __”i
After fulfilling the set condition the operand
stays set as long as it is not reset by a fulfil-

led reset condition. If units without battery buf-
fer are used for the flag section, the central
unit resets all flags and outputs after power is
applied or at the cycle start. In case the outputs
and flags are buffered they are not normalized
{reset to O-signal) after power—up or at the cycle
start. The former status is maintained.

The command written last is dominant, f.i.:

Reset memory dominantl|y:

Polling the operators in this case must always ask
for the dominant operator.

Step-chains and timers cannot be reset.

By adding a N to the operator an AND (&) can be
converted into an NAND and an OR (/) into a NOR .

Examples:

FE00.00 & E00,01 . NADLOT

E 00,00
2 A 0107
£ 00,01 E 00,01
A 0107
3.8 Comparison operations

Two word operands may be compared to each other.

Comparison Explanation
The set command ahead of the operand T means, that opsrations
a time value follows to be used for setting the
timer: =7 Polling for equality
MI06,077 =S T 00,00 - #0,123E2 - T- >¢ Polfling for disequality
> Poliing for "above"
3.7 N NOT, negation
>= Polliing for “equal or abovse"
NOT stands by the opsrator and negates the status
of the following operand. < Poiling for "be!ow"
In the ailocation section ahead of step chains and <= Polling for "below or equal”
in connection with a set respective reset condi-
tion the use of NOT ist not permissible,
Sign
I
- F Minus
Table 3.8.1
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a. Comparisons with direct word processing
The result is allocated to any operand:

! EAD2,00. ' >= MAD4,06 = N'00,02

At the analog input EAD2,00 a value is preset
which is ‘checked to be above or equal with a value
from a analog flag MAO4,06. [f the answer is
"yes", a "" is allocated to the global flag

M'00,02 .

‘With direct word processing after the comparison
eatch bit command may be used:

The comparison with constants is possible.

Multiple stage comparisons are not possible. These
are to he converted in the single stage ones and
written each after each.

Notice:
The word with the comparison operator may include
minus. It is not possible to write directly
=—MW..,..
ted for these prefixes.

must be applied:

since the programming units are not sui-
The foliowing procedure

A comparison with the new word flag is done.

b. Comparisons in modules ( BS..,A..):

The result is allocated to any operand out of the
table 3.8.2 below.

1 FAD2,007 T >= MAO4,06° "= M'00,02

At the analog input EAD2,00 a value is present
which is checked to be above or equal with a value
from a analog flag MAD4,06. If the answer is
"yes", a "1" is allocated to the global flag
M'00,02..

with 07 WP 84 R101 with O7 WP 84 eff, R202
permissible: and 07 IE 86 permis-
sible:
VOEBALL,L> MALL, L. PORALL, Ly MALL, L.
= A (00,00 = A (00,0
= A 15,15 = A 15,15
= M 00,00 = M .., ..
= 5 ..,..
. = M'..,..
= M 07,15 = 5.,
= 500,00 = SPM 003
= BE
. = R..
= 5 07,15
Table 3.8.2
¢. Comparison in modules ( BA..,A_ .}
Similar to the direct word processing, however

= BE and = R.. may also be used as bi! alloc—
ation (R.. = formal parameter).

If local flags are used, the bank switching by the
medule number must be reserved.

Example:

3.9 Arithmetic operators

The arithmetic operators + {plus), - (minus},
* {multiplication) and : (division) belong to the
group of word operators and may be processed in 2
different data formats.

Format 1: binary (16 Bit range) +/- 32767

Format 2: analog range (MICAS) +/— 7,999

Arithmetic operators can be used ahead ol ward

operands only.

— Any number of operands may be
metic operators.

linked by arith-
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- Only operands of the same format can be proces—
sed (respective operands, which ware by attribu-
tes).

~ The linking side applies tha "point before |ine"
rule.

% MAOT,03 )
;‘: MAQ?,OS )
= -HAOT,07
The brackets indicate, how the word processor

07 WP B4 and the central unit 07 ZE 8§ process
the record; they need not to be entered.

- Direct and indiract
in the record.

constants may be processed

MHO1,02 = #WOD003 = MWO1,03

If MWOT,02 has the valfue of
the value 24 * 3 = 72.

24, MWO1,03 gets

In place of the diract constant #W00003 an indi-
rect constant may be included.

The value of the indirect constant is filed in a
fixed section of the user program (see memory
configuration}).

Notice:

Attention:

The limit +/~ 32767 must not be exceeded. Analog
values are !imited to +/- 7,839,

Example:

To an analog measured value a correction value
should be added, which is produced by a BCD input.

The resuft is to be displayed as a BCD value and
the analog output wvoltage shall be limited to
+/- 8 V.

WO000 ! WEAOB,00 -+ cE 11,08 = MWO1,00
WO003 = cA 14,08 _

WOO11 ! MWO1,00 > #W 00800 = SPM 001
WOO17 - #W 00800 < WWO1,00 = SPM 002
W0023 | SPM 003

Wo024 ! MR 001

WO025 ! #W 00800 = MWO1,00

w0030 ! SPM 003

WOC31 - ! MR 002

WO032 !~ #W 00BOO = MWO1,00

WO03Z ! MR 003 - o
WO038: ! aM#01,00 = - AADS,00

The analog value is converted into the binary for-
mat and is added to a value which was also con-
verted before. The next program step checks, if
the value of the flag MWO1,00 is above or be | ow
the word constant #W 00800. If this is the case,
the constant is used as output. It must be regard-

ed that the value of the word flag (address 38)
was converted into the analag format before the
output. The word constant BOD is considered as

8 V in the output.

Analog signal MICAS binary number
+ 10V = 1,000 _2__ 1000
+ 10V = 1,000 _ ¥ 1000
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4 Operands

E Binary input

Channel number 00 to 15
location number 00 to 63
operand E {binary input}

Possibie linkage and allocation forms:

'E L., INE ..,..
& E..,.. &NE .., ..
/ E ..,.. /NE ..,..

The operand "E" designates the binary inputs of
the system (the inputs > E 15,15 can only be
addressed by means of double word addressing and
must therefore not be addressed by the central
processor unit 07 ZE 82).

in the allocation

The operand E must not be used

section of a record (inputs may be polled, but not
be set by the program).

|

-

T

Notice:
Binary inputs must be plugged into
in the rack as used in the program.

the locations

4.2 EA Analog input

Example:

EA..,..

Lchannel number 00 to 15

location number 00, 02, 04, 06,
08, 10, 12 und 14
operand EA (analog input)

Possible linkage and allocation forms:

! EA..,.. '- EA..,..

& EA..,.. &N EA.., ..

&- EA..,.. / EA..,..

/N EA. ., .. f~ EA..,..

+ EA..,.. - EA..,..

* EA..,.. *— EA..,..

. EA..,.. — EA.., ..

< EA..,.. <- EA_.,..

<= EA..,.. y EA..,..

>- EA..,.. ] >= EA..,..

=? EA..,.. >C EALL, ..

The operand EA designates the analog inputs
EA..,.. including the operator can be addressed by

double or triple word addressing only. They may be
used by the central processor unit 07 IE 84 in
connection with the wordprocessor 07 WP 84 or by
the central processer unit 07 ZE 86.

The operand EA must not be used in the allocation
section of a record (inputs may be polled, but not
be allocated by the program).

The device address of an analog input unit must
always be even (00, 02, 04, 06, 08, 10, 12, 14).

device location

bus connector 07 BV 84

device location

bus connector 07 BY 84

EACOD, ..

to EA14, ..

E 00,.. to E 15, .. jumper A-B (bank 0)
E 16,.. to E 31,.. jumper A-D (bank 1)
E 32,.. to E 47, .. jumper A-C (bank 2)
E 48,.. to E 63,. jumper A-E (bank 3)

jumper A-B (bank 0)

{The
onfy.)

analog processing ist possibie

in bank 0

channel number 00 to 07 with rack <= 7
channet number 08 to 15 with rack > 7

8.2

channel number 00 to 07 with rack <= 7
channel number 08 to 15 with rack > 7
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Notice:

The analog inputs must be plugged into the loca-
tions in the rack as used in the program (even de-
vice location numbers only).

The number format for the analog inputs is accor-
ding to MICAS (fixed point number}: +/- 7,399

whereas it is:

10V =1,000 =100 %

4.3 A binary output

Example:

Ao,

-l_— channe! number 00 to 15

location number 00 to 63
operand A (output)

Possible linkage and allocation forms:

ey =NA ..,..
. =R A ..,..
e INA ..,..
e &N A ..,..
Cae /NA .., ..

R I ||
> > > »

The binary outputs of the system are designated by
the operand A. (The outputs > A 15,150 can only be
addressed by double word addressing and must
therefore not be addressed by the central proces-
sor unit 07 ZE 82.)

All outputs can be set {S) and reset (R), even if
they do not exist as devices. Thus they can be
used as memories. There are, however, hardware
configurations in which not all outputs can be
addressed by the central processor unit and used
as memories. This applies particularly to the con-
figuration in which only one standard rack without
bus driver is used with the central processor unit
07 ZE 82 (AD0,00...A15,07). After fulfiiling the
set condition the operand stays set as long as it
is not reset by a fulfilled erase condition. In
cases where units with battery buffering are used
for the flag section, the central processor unit
maintains alt output in the previous condition af-
ter power is applied or the cycle was started.
Without battery buffer the outputs are put into
the O-status.

E 00,00 L
A 26,00 e 1012 |
| A 24,00
£0000 [ _
A 10,12

device location bus connector 07 BV 84

A 00,.. to A 15,.. jumper A-B (bank Q)
A16,.. to A 31,.. jumper A-D {(bank 1}
A 32,.. to A 47,.. jumper A-C (bank 2)
A48, .. to A 63,.. jumper A-E (bank 3)

channel number Q0 to 07 with rack <= 7
channel number 08 to 15 with rack » 7

Notice:

Binary outputs must be plugged into the locations

in the rack as used in the program.

There are two ways of application in the alloca-
tion section:

a. Not buffered
Call: = A ..,.. , =N A .., ..
The vaiuve of the poll section is allocated to the

output identified by the location and channel num—
ber.

In case a binary output shall be called by various
conditions the format below must not be used:

Due to the sequential program processing of the
section the last record is processed first. If the
input E 01,02 has a 1-signal, the output A 03,01

will also take over the 1-signal. If now the input
E 01,03 has a O-signal, by the processing of the
second record a O-signal will also be allocated to

the output A G3,01. The output A 03,01 now would

8.2
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have a 1-signa! in between the both allocations.

It must be written instead:

1 EDL,02 7/ E01,03 = A 03,01
b. Buffered
Call: =S A .., =RA L.

3 .

If set condition is fulfilled the binary output is
set to an "1" and not reset before the erase con-
dition is fulfilied. Buffered outputs may be re-
peatedly set and reset in the program.

The command written last is dominant, f.i.:

The operand A may be used in the poll section and
in the allocation section of a record.

In the poll section a program word with the ope-—
rand A polls the output channel designated by the
location and channel number for its status (0- or
1-signatl).

A binary output must not appear in the allocation

section of a program at the same time as straight
output and as buffered output.

Example:

Possible linkage and allocation forms:

= AA.,,. == AA..,
DOAALL,. - AAL L, L.
& AA.., &N AA. ...
& AA.., .. VAR V- S
/N AAL ., .. /- AAL ., ..
+ AA..,. - AA.. ..
* AAL., *~ AAL L, ..
TOAAL L, - AAL.,.
< AA..,. <= AA..,..
<= AA.., > AAL L, ..
> KA,.,.. — AA..,.
>= AA.., .. =7 AA..

The analog outputs of the system are designated by
the operand AA. Including the oparator the analog
output AA..,.. can be addressed by double word
addressing only. They may be addressed by the cen-
tral processor unit 07 IE 84 in connection with
the word processor 07 WP B4 or by the central pro-
cessor unit 07 ZE 86.

The device address of an analog output unit must
always be even (00, 02, 04, 06, 08, 10, 12, 14).

device location bus connector 07 BV 84

AADO, .. to AAl4,.. jumper A-B (bank 0)

AA  Analog output

Example:

AA. ., ..
_[——f*‘—- channel number 00 to 15

location number 00, 02, 04, 06,

08, 10, 12 und 14

operand AA (analog output)

{Analog processing is possible in bank O oniy)

channel number 00 to O7 with rack <= 7,
channel number 08 to 15 with rack > 7

Notice:

The analog outputs must be plugged into the [oca-
tions in the rack as used in the program (even de-
vice location numbers only).

The number format for the analog outputs is accor-
ding to MICAS (fixed point number): +/— 7,999

whereas it is:

10V =1,000 =100 %

4.5 Flags

4.5.1 General information

In the PROCONTIC b the entire memory for the flags
ist divided into various sections. For programming
the knowledge about the organisation of the flags
ist important.

F rom it can be seen that the
flag area is arranged in a focal and 2 global sec-

the picture below
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tion. Global flags are designated with M' and lo—
cal tlags with M.

local flags
A

gicbal fiags

tag section

BA.. {00-15i

ca[i of @ sechion viz module number

=4 /// I / e

M 00, DCJM Q0,00)M 00 ﬂﬂk a0, UD

M 00,00 [M 00.DC{M 00,80

M 07,15

M'E3,15 M 07,15]M o115 M 97,15 M 07,15 1M 07,15 |M 07,15

local

The module number switches the flag section.

The local flag section is reset after ! BE only.
Notice:
in the main memory 07 A5 82 the local flag (M)

sections are switched in the user modules type A
and in the function modules type F.

With the central processor unit 07 IE 86 the local
flag (M) sections are switched only in the user
modules type A. They are not switched in the
function modules type F!

4.5.2 M' Global flags

The global flags may be used in the main program
as well as in the modules. The global flags occupy
two memory cells.

channal number 00 to 15
location number 00 to 63
operand M' (global flag)

Possible linkage and allocation forms:

= M'..,.. =N M'..,..
=S M'..,.. =R M'.., ..
oML, NM'..,..
B M'..,.. &N MY, ...
/M, INM .., .
There are two ways of application in the alioca-

tion section:

a. MNon buffered

call: = M'..,.. , =N M'..,..

The valus of the poll section is allocated to the
global flag designated by the location and channel

number.

In case a global flag shall be called by various
conditions, the format below must not be used:

Due to the sequential
system the first

program progressing of the
record is processed first., If the
input E 01,02 has a 1-signal, the flag K'03,01
will also take over the 1-signal. If now the input
E 01,03 has a O-signal, by the processing of the
second record, a O-signal will also be zllocated
to the flag M'03,01. The flag M'03,01 now would
have an 1-signal between the both allocation.

It must be written instead:

b. Buffered

call: =8 M'..,.. , =R M', .,

If set condition is fulfilled the binary flag is
set to an "1" and not reset before the erase con-
dition is fulfilled. Buffered outputs may be re-

peatedly set and reset in the program,

The command written [ast is dominant,f.i

' E 00,07

=5 M'06,05 _reset _
! E 00,08 . =R M'06, 05 dommant
' £ 00,10 fnn M'06,06 set; .
' E 00,09 =S M'06,06 dominant
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Polling of the operands in this case always must
be done for the dominant opsrator.

The operand M' may be used in the poiling section
as well as in the aliocation of a record.

In the polling section a program word with the
operand M' causes the pol!l of the flag channel
identified by the location and channel number for
its status (0- or 1-signal}.

A global flag M' must not appear in the allocation
section of & program at the same time as straight
ftag and as bufferd flag.

No M' flags can be used with the central processor

unit 07 ZE 82. This central processor unit can on-
ly address the range from M 00,00 ... M 00,15 to
M 07,00 ... M0O7,15 .

The central processor units 07 ZE 84 and 07 ZE BE
do not distinguish the operands M' and M in the
first range. In the main bit program they are con-
sidered to be idential pysical memory cells. Sin-
ce, however, the flag M 00,00 may appear twice in
the program. With different meanings, in certain
circumstances, the central processor unit avtoma—
tically switches to the proper flag section. To
avoid confusions, only M' flags should be used in
the main program.

4.5.3 M Local flags

The locai flags M can only be used in modu!s.

Example:

M

_[AAA*———— channe!l number 00 to 15
location number 00 to 07
operand M (iocal flag)

Possible linkage and allocation forms:

=NM.-
=R M ..
INM ..
&N M ..
/NM ..

L ||

~
T TXTxzxx

in the allocation section
are possibile:

two application forms

a. Non buffered

Call:

M .. =NM .,

The value of the poll section is allocated to the
local flag identified by the location and channel
number.

In case a binary flag shall be called by different
contitions, the format below must not be used:

Due to the sequential program processing ot the
system the first record is processed first. If the
input E 01,02 has a 1-signal, the tlag M 03,01
will also take over the 1-signal. |f now the input
E 01,03 has a O-Signal, by the processing of the
second record a O-signal will also ba allocated to
the flag M 03,01. The flag M 03,01 would now only
have a t-signal in between these both allocation.

It must be written instead:
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b. Buffered Example:

call: =S M ..,.. y =RM .., .. # BAO3,A... the module call designates the
flag range 03 '
If set condition is fulfilled the local flag is

set to "1" and not reset before the srase condi- #="!or=

tion is fulfilled. Buffered flags may be repeated-

ly set and reset in the program. Separate flag areas are resarved for 16 module
numbers.

The command written last is dominant, f.i.:
The modules BA 16,A... , BA 32,A... and BA 4B,A...
again access the area 00. This applies analogously
to BA 17,A..., which selects the area Q1. Sevaral

modules can thus affect the same flag area. As a
remedy, it is possibie to reserve the flags for
the various modules:

Polling of the operands In this case always must module flag area

be done for the dominant operator.
#f BA OQ,A... M 00,00 to M 02,15

The operand M may be used in the poliling section # BA 16,A... M 03,00 to M 05,15

as weli as in in the allocation section of a re- # BA 32,A.., M 06,00 to M 06,15

cord. # BA 48,A... M 07,00 to M 07,15

In the polling section a program word with the #="!o0or=

operand M causes the poll of the flag channel

identified by the location and channel number for Local flag can be processed in modules only. IFf,

its status (0— or 1-signal). however, information from the module is needed in
the main program, a transmission from the Ilocal

A local flag M must not appear in the allocation flags to global flags is required:

section of a program at the same time as straight

fiag and as buffered flag. Main program:

Example:

it must be written instead:

4.6 Word flag
The local flags (M} can be used in modules typ A 461 General information
(with O7 WP 84 resp. 07 IZE 86) only. A tota! of
16 areas with 128 flags ist available within the Word flags serve to store results from computing
range from (M 00,00 to M 00,15) to (M 07,00 to operations. The value can be filed in these flags
M 07,15). The range of the local flags ist swit- either in analog or in binary format.

ched by the moduie number. A multiple call of the
same module with different module numbers does not
lead to a flag collision.
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“Iﬂ
1 Y

=

MADD,CO | MW D100 [ MAD2,00 [ MW 03,00 HA2,00 [Mw13,00 fHATL 00 1 HW15 00

MADD TS YHWOL 1S | MAOZ,15 JHMWD3,15 HATZL1E FHW1215 [ MA1L 15 [ w1515

Word area 16 bit
Analog area 16 bit

Signed integer Area =
MiCAS Area = 7.999

4.6.2 W Word flag

Exampla:

L channel number Q0 to 15

location number 01, 03, 05, 07,
09, 11, 13 und 15
operand MW {word flag)

Possible linkage and allocation forms:

= MW..,. =— MW..,.
!OMW..,. - MW, .,
& MW.., &— MH. .,
&N MW. ., /N WK,
/MW, AN | .
+ MA..,. - MW,
N | — MW, .,
MW, MWW,

The word flag can be used with odd location num—
bers only and content binary values.

4.6.3 MA  Analog flag
Example:
MA..,..

I—————-——“channel number 00 to 15

location number 00, 02, 04, 08,
08, 10, 12 und 14
operand MA (word flag)

Possible linkage and allocation forms:

= MA..,.. =— MA..,..
I OMAL.,.. = MA..,..
& MA..,.. B~ MA..,..
&N MaA. ... /MMA_ ..
/ MA..,.. /- MA. ., ..
+ MA..,.. - MA..,..

MA..,.. - MAL,, ..
* MA.., * MA..,.

The analog flags can be used with even location
numbers only and content analog values.

4.7 Step chains

4.7.1 General information

In the PROCONTIC b the entire memory for the step
chains ist devided into various sections. For the
programming the knowledge about the organisation
of the step chains is Important.

From the picturs below it can be seen that the
step chain area is arranged in a glotal and a lo-
cal section. Global step chains are designated
with S’ and local step chains with §.

local step chains
A

global step chains

step chain area

BA.. (00-15)

AN

| area call over module number
S 0000E cgpg
. |
! |
1 ! -
1
1 | & S LA Z S S
<01 : S 00,0005 00,00(5 00.00 S 90,00 |s 00,00|5 a0
|
|
|
|
|
|
|
I
!
!
i
562,15 s 07,155 07,15 {S 07,15 507,15 {S 07,15 |5 07,95

PROCONTIC bsstate 2 88




! BA 15,A000

! PE

! PB AOOO
! Bed.
BE

& 501,00 = §00,02

.

The module number switches the local step chain
range. The local step chain range is reset after
! BE only.

Notice:

tn the main memory 07 AS 82 the local step change
(S) sections are switched in the user modules type
A and in the function modules type F.

With the central processor unit 07 ZE 86 the local
step change (8) sections are switched only in the
user modules type A. They are not switched in
the function modules type F!

4.7.2 §' Global step chains

The glcbal step chain §8' can be used both in the
main bit program and also in medules.

Example:

§'..,..

T— channel number 00 to 15

location number 00 to 63
operand §' (global step chain)

Possible linkage and allocation forms:

= S'..,.. s,
'NS'..,.. & s'..,..
&N S'..,.. VA L
/NS L.

A step chain consists of 16 steps. it is an essen—
tial feature of the step chain, that only one sta-
ge can have a l1-signal. It is an 1 out of 16" cha—
racteristic. An allocation activates the program
med step and sets the remaining steps of the chain
to 0.

In standby mode (start of program with normaliza-
tion) the step 8'..,00 has an 1-signal.

The operand §'
In the polling section,

location and channel

If more than 18 steps are needed within a program,
it is possible to use two or mors step chains in
series connection. The step chain being left has
to be set into normal position {0 step).

Notice:
Negated allocation of steps is not permitted.

Example:
The central assumed shall accept three internal
phases in which it has to provide three certain

output signafs. Transition from one phase to the
other is caused by three messages, which may in
any one of the 3 phases. In each phass only one
certain message is allowed to be the signal for
proceeding. After finishing the cycle the control
shall be reset by a fourth signal.

The four messages are: E 00,00, E 00,01, E 00,02
and E 00,03.

The three outputs are: A 02,00, A 02,0t and
A 02,02.

These four equations form the proceeding condi-
tions for the .individual phases. By linking the
messages with the phases it is attained, that per
phase only one certain signal causes the procee—
ding.

By these three output conditions it is secured
that in a certain phase only the certain corre-
sponding cutput signal is issued.

In coherence the whole program looks |ike that:

3 P

can be used both in the polling ' 02 0 = A0Z,01

section and in the allocation section of a record. ! 800,03 = AD2,02
a program word with the
operand §' causes the step chain identified by the
number to be polfed for its
status (0 or 1).The step chains operate indepen-
dently of each other. But they can also be used

for parallel or sequential operation.
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a. Parallel operation of step chainsg §'

The individual 64 chains are fully independent of
each other. They can be used next to each other in
the program without restrictions. 1f, however,
(f.i. in parallel operation), differsnt chains
must be synchronized, one chain is used as leading
chain. The sequence of the conditions within the
remaining chains is made dependent on the condi-
tion of the leading chain (by the corresponding
linkages).

b. Branching within a step chain §*

Branching within a step chain is permitted. Fol-
lowing the raising or degreasing sequence of the
individual conditions is not required.

c. Additions of step chaing S'

tf for realization of a control task, ths 15 con—

ditions of a work cycle are not sufficient, with-
out difficulties one chain can be added to the
prior one. |t must be regarded, however, that one
chain only can run at a time. This may be realized
as described below:

The chain S'00 can leave Its standby mode only
when $'01 is in standby mode too.

- —3;33:.

- /500,00

is started after the first one

The second chain
has finished. By the first chain going ints stand-
by mode and the second chain continouing, a re-
start of the first chain is prevented.

L& E07,03

After finishing the contro! task the second chain
goes into standby mode and the first one can be
started again.

The control processor unit 07 ZE 82 cannot process
step chains 8'. Only in connection with the regis-
ter O7 RK 80 this control processor unit can add-
ress the area from (500,00 to § 00,15) to
(5 07,00 to S 07,15). The control processor units
07 ZE 84 and O7 ZE 86 do not differentiate between
the operands 3' and $ in its first range. In the
main program they are considered as the same phy-
sical memory cell. Since under circumstances the

step chain § 00,00 appears twice in the program
with diffe- rent tasks, the control processor unit
automatic— ally switches into the right step chain
range. To prevent confusions only §' step chains
range shouid be used in the main program.

4.7.3 $ Local step chain

The local step chains can only be used in the mo-
dules.

Example:

S ..,..

L channal number 00 to 15

location number 00 to 07
operand S (ioca! step chain)

Possible linkage and allocation forms:

'S .., INS ..,..
& S ..,.. NS ..,..
/5 .., /NS ...
= S ..,.

The local step chains ($) can only be used in mo-
dules of the type A (with O7 WP 84 resp. 07 ZE 86
only). A total of 16 step chain areas is avajli
able, whereas each has 8 local step chains with
the address from (5 00,00 to $ 00,15) to (5 07,00
to 8 07,15). The range is selected by the module
number. Multiple calls of the same module with
different module numbers does not causs a step
chain coilision.

Example:

# BA 03,A... the module call selects the
step chain area 03
#=1o0r=

Separate step chain areas are reserved for 16 mo-
duies numbers.

Again the modules BA 16,A..., BaA 32,A... and
BA 48 ,A... access the area 00. This applies ana-
logously to BA 17,A..., which selects area Q1.
Several modules can thus influance the same step
chain area. As a remedy, step chains can be ressr-
ved for the various modules:
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Module Step chain area

# BAOD,A... 'S 00,00 to § 02,15
# BA 18,A... 5 03,00 to § 05,15
# BA 32,A... § 06,00 to S 06,15
# BA 48,A... 5 07,00 to § 07,15

#=1or=

Local step chains can only be used in modules. If
data out of the module are needed in the main pro-
gram, a transition of the local step chains to
global step chains or global flags has to be writ-
ten:

Main program:

_}:Tcéhd{tjon_ =
18103, 142

A step chain consists of 16 steps. It is an essen~
tial feature of the step chain, that only one sta-
ge have carry an 1-signal. It is an "1 out of 16"
characteristic. An allocation activates the step
progranmed and sets the remaining steps of the
chain to 0.

In standby mode (start of program with normaliza-
tion) the step § ..,00 has an 1-signal.

The operand § can be used both in the polling sec-
tion and in the allocation section of a record. In
the polling section a program word with the ope-
rand 3 causes the step chain identified by the lo-
cation and channel numbers to be polied for its
status {0 or 1).

The step chains work independently of each other.
But they may also be operated in parallel or in an
sequence.

[f more than 16 steps are needed within a program,
it is possible to use two or mora step chains in
series connection. The step chain being isft has
to be set into normal position (Q-step).

Notice:
Negated allocation of steps is not permitted.

Examplie:

The control selected shall accept three internal
phases, in which 7t has to provide three certain
output signals. Transition from one phase to the
other is caused by thres messages, which may ap-
pear in any one of the phases. In each phase only
one certain message is allowed to be the signal
for proceeding. After finishing the cycle the con-
trol shall be reset by a fourth signal.

The four messages are:
and E 00,03.

E 00,00, E 00,01, E 00,02

The three local flags are: M 02,00, M 02,01 and
M 02,02,

0~ = 500,01
e: into the condi ti

These four
tions for the
messages with the phases it
phases only one certain signal causes the procea-
ding.

equations form the proceeding condi-
individual phases. By linking the

Is attained, that per

By these three output conditions it is secured
that in a2 certain phase only the corresponding
output signal is issued,

In coherence the whole program looks like that:

& “E00,00- = 5 00,01
& E0D,01 =S 00,02
. & E00,02. ="'S80,03°
. &7E00,03° = $.00,00
B = ‘HhGEOQJi*K:i L

;~“H00i01‘f'”

= M00,02

a. Parallel operation of step chains §

The individual & chains are fully independent of
each other. They may be used nmext to each other
within the program without restrictions.

[¥]
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If, however (f.i. in parallel operation), diffe- Possible linkage and allocation forms:
rent chains must be sychronized, one chain is usad

as leading chain. The sequence of the conditions = T ..,.. =NT._,.
within the remaining chains is made dependent on YT oL, INT ..,..
the condition of the leading chain (by the corre- & T..,.. ENT .., ..
sponding linkages). A INT ..,..
=T ..,.. {set time setpoint)
b. Branching within a step chain § The time delays are called in the various timer

units as follows:
Branching within a step chain is permitted. Fol-

. - R Timer unit 07 T! 80:
towing the raising or degreasing sequence of the

individual conditions is not required. Time delays availfable
o . Rack <= 7 Rack > 7

¢. Additions of step chains § T 00,00 to T 00,03 T 00,08 to T 00,17

o T 01,00 to T 01,03 T 01,08 to T 01,11
Gitions of & vorn oetn sra vt surviomons o[ 02000 10 102103 |7 2100 1o T 02

w —
! T 03,00 to T 03,03 T 03,

out difficuities one chain can be added to the l_ ° 0 03,08 to T 03,1

prior one. It must be regarded, howaver, that one
chain only can run at a time. This may be realized

Timer unit 07 TI 81:

as described beiow:: Time delays available
Rack <= 7 Rack » 7
T 00,00 to T 00,00 T 00,08 to T 00,09
T 01,00 to T 01,01 T 01,08 to 1 01,09
. I . | ,
T:en i?j;: i: ?g ;T:Ldbaa;zde'izo standby mode only I 1 05'00 to T 02.01 T 02,08 to T 02,00
whe y ¥ T 03,00 to T 03,01 T 03,08 to T 03,09
g Fixed cycle times
o . T 00,03 to T 00,07 T 00,11 to T 00,15
‘rl;he fs'ac'onrrl:i dchaBln t;‘s :.tar:edha_fter ‘the. f,l rstt o;a T 01,03 to T 01,07 TO1,M to T 01,15
bas ;“’s °d' thy ° ;'srlf atn Q?fng (70 S1ANCT ¢ 5203 to T 02,07 T 02,11 to T 02,15
y mode an .e seco? F ain continouing, a re- T 03,03 to T 03,07 T 03,1 to T 03,15
start of the first chain is prevented.
T ..,03 oder 7T ..,11 =20 Hz = 850 ms
T..,04 oder T ..,12 =10 Hz = 100 ms
T..,05 0oder T ..,13 = H =
After finishing the control task the second chain oce > z 200 ms
int tandb g 4 ih first b T ..,06 oder T ..,14 = 2,5 Hz = 400 ms
goes into standby mode an e first one can be T ..,07oder T ...15 = 1,25 Hz = 800 ms

started again.

. corresponds to 00, 01, 02 oder 03.

4.8 T Timers Timer wunit O7 TZ 82 and control processor
07 ZE 86:
Example:
. - 1
T Time delays available
L

h | b 00 15 T 00,00 to T 00,15
channel number 00 to T 01,00 to T 01,15
location number 00 to 03

: T 02,00 to T 02,15
operand T (timer) T 03,00 to T 03,11

Fixed cycle times

T 03,12 to T 03,14

T 03,12 =5 Hz = 200 ms
T 03,13 =2 Hz = 500 ms
T 03,14 = (0,5 Hz = 2 s
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Notice:

The control processor unit 07 IE 86 allows every
time delay to be programmed. Due to the load ca-
pacity of the control processor unit in one pro-

gram only 48 time deslays are pesrmitted.

The number of time delays available depends on the
timer unit used.

The timer units are designed as "O-»1" delay ele-
ments. Depending on the unit, the delay time can
be set externally or allocated by the program.

The reset time for a time function is less than
the precessing time of a word. The set time ex—
pires, when ths time T is started (in the alioca-
tion section) and the activation condition is pre—
sent for longer than the delay time. Polling for
the time T results in the value "0", as long as
the activation conditions for T are not fulfilled
or the time T has elapsed. Polling for the time T
results in the value "i" when the time has elapsed
and the input condition is still fulfilled. If the
activation condition is interrupted during the
duration of the delay time, the timer element is
restarted when the activation condition is fulfil—
led again.

= [
allocation__J

e L

polling

T = set time

Example:

! E01,000 = 703,01 .

! A05,05. & TO03,00 = AO01,02
Notice:
The value of the polling section is allocated to
the time identified by the location and channel
number.

in case a time value should be polled by various
conditions, the following writing mode must not be
used:

't E02,02 = T 00,01 double allocation
! E 02,03 = T 00,01 not permitted
Due to the sequential program processing of the

system the first record is processed first. |f the

input E 02,02 has an 1-signal, the time T 00,01
will also take over 1-signal. If now the input
E 02,03 has a O-signal, by the processing of the
second record a O0-Signal will be also be allocated

to the time T 00,01. The time T 00,01 will only be
started betwsen the both allocations. Thus the
time will never elapse.

It must be written instead:
! E02,02 / E02,03 = TO00,01
Multipfe use of timer units:

Multiple use of timer units is possible if

- the same time wvalue is times in

one program,

required several

the individual activation conditions are disjunc-
tively (OR) linked to one azlfocation,

- each time value polling is conjunctively (AND)
linked to corresponding activation conditions,

i

simultaneous activation by several conditions is
not possible.

Example:

Start of the delay time:

sio2,087

Polling for the delay time:

Out of the operands E 00,00, N E 00,05 and §' 02,02
only one may have an "1"—signal at the same time.

By chaining extended values can be obtained.

For the timer 07 T! 80 the delay times have to be

set externalty by potentiometer and sliding
switches. With the timer unit 07 TI 81 allocation
of the setpoints to the time delays must be renewed
by the program ahead of each cycle start. It must
be noticed, that the delay times in the 07 T1 81
are not buffered.

Examples for operation with the timer unit

07 TZ B2 and the control processor unit 07 86

For the timer unit 07 TZ 82 and for the control
processor unit 07 IE 85 the delay times must be
allocated by the program or entered over the serial
interface.

8.2
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In order to not overload the processor it is recom—
mended to handle thase allocations once only at the
start of the program or after initialization.

Notice:

The digital timer O7 TZ 82 actualizes the time de-
lays started at the end of each cycle {! PE).
Hereby the set time value (setpoint) may be increa-—
sed by a maximum of one PROCONTIC b cycle.

a. Call of time delay elements

The conirol processor unit 07 ZE B6 actualizes the
time values always, when the time has elapsed. The
start condition must be present until the time has
elapsed, otherwise the time is not being processed.

b. Setting of time values in the program

Input: # O,abcEx = <Blank> #0,...E
with x
with abe

1 to5
0tc9

Time value in seconds: 0,abc * 10X
c. Call of time values in the program

After the set
from O to 1.

time has esfapsed, the status changes

Possibilities to call:

With these applications the inputs

E 03,00 ... E 03,03 (x) Exponent 1 to &

E 03,04 ... E 03,07 (c) 1/1000 0 to 9 permissible
E 04,00 ... E 04,03 (b) 1/100 C to 9 inputs

E 04,04 ... E 04,07 (a) 1/10 0to9

are read as BCD coded values.
Time value in seconds: 0,abc * 10%

The c (see chapter attributes) indicates, that
E 03,00 and the following 7 input channels as wefll
as E 04,00 and the following 7 input channels are
being read as BCD values.

Attention:

The highest time value applicable is
0,999 x 10° g (seconds). Time wvalues must not be
set permanently but for purposes only, to not ovar—
load the processor (increase of cycle time).

4.9 I Counter

The counters can only be used in connection with
the timer unit 07 TZ 82 R201 or with the control
processor unit 07 ZE 86.

Example:

I..,..

L channel number 00 to 15

location number Q0
operand Z (counter)

Possible linkage and allocation forms:

= I ..,.. =NZ..,..
! T 00,00 INT 0,00 L S INZ ..,..
& T 00,00 &N T 0,00 & 7 ..,.. &N Z ..,..
/T 00,00 /N T 0,00 /7 ..,.. /NT ..
=51I.., (set counter setpoint)
d. Setting of time values over binary input units /R 12 , {reset counter setpoint)
Counter
Z oo,
set’ input
=S 20 (g bt valoe |
Input: cE 03,00 = <Blank> <Shift> <c> EO3,00 . set value set point .
{only inputs <14,00 without bank change) o ap—outest o
reset input R {bit vatue}
=R Z 00.. {dyn. bit value] i
If there are only inputs with bank change used, the tact input
= 7 0D._ tact
conversion has to be done before the setting. ’ ACTUAL VALY © SRR -
! ¢E 16,00 = ¢M 05,00 only the wuse of
iocal flags are
al lowed)
! E 18,05 = ST 00,MN c M 05,00
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a. Call of counter

Attention:

By the digital
flanks at
maximum counting

timar
the end of
frequency is
cycle time. The condition for
least one cycle,
a positive flank. The counter counts up to the set-
point.

07 TZ 82 only the positive
the cycle are counted. The

the double of the
counting must be at

zero for at in order to recognize

b. Set counter to O

By the control processor unit 07 ZE 86 always the
positive flanks at the calf of the counter are eva-
luated and the counter status is hereby actualized.

The actual value register of the counter is set to
000 000 and the output Q of the counter in set to
B0

Before each restart the counter should be reset to
zero and then counted up to the set value.

¢. Call of counter values

After reaching the set counter value the status of
the counter switches from 0-1.

Possibilities for calling:

' Z 00,00 N Z 00,00
& Z 00,00 &N Z 00,00
/ 100,00 /N Z 00,00

The condition for calling is:
actual value >= setpoint

d. Setting of counter values in the program

Input:

#W abcde = <Blank> #W.....

or

#0 sbodefy " st counter  (by
e doub Ie W(H'd) Q: o

Input: #D abedefg = <Blank> #D.......

The setpoint register of the counter
new value, A compariscn is done.
the counter is modified accordingly.

is set to the
The output Q of

Set value permissible:

word: #% abcde =0 to 32 767

double word: #D abedefg = 0 to 999 999
Attention:

The highest counter value applicable is 995 999,

Counter values must not be set parmanently but for
purposes only, to not overload the processor
{increase of cycle time).

f. Setting of
units

counter wvalues over binary input

With this application the inputs

E 05,00 ... E 05,03 (d) 1
E 05,04 ... E 05,07 (c) 10
E 06,00 ... E 06,03 (b) 100
E 06,04 ... E 06,07 (a) 1000

parmissible input for b, ¢, d: 0...9
permissible input for a :0...7

are being read as BCD coded values.

Attention:

The highest wvalent input E 05,07 (binary value
8000) must not be connected, otherwise faulty func—
tions may occur.

The counter value is: abcd

permissible setpoint: 0 to 7999

The "c" means, that EC5.00 and the following 16 in—
put channels are being read as BCD values.

8.2
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