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Regulations
Concerning the Setting up of Installations

Apart from the basic "Regulations for the Setting up of
Power Installations” DIN VDE* 0100 and for "The Rating
of Creepage Distances and Clearances” DIN VDE 0110
Part 1 and Part 2 the regulations "The Equipment of Pow-
er Installations with Electrical Components” DIN VDE
0160 in conjunction with DIN VDE 0860 Part 500 have to
be taken into due consideration.

Further attention has to be paid to DIN VDE 0113 Part 1
and Part 200 in case of the control of working and pro-
cessing machines. If operating elements are to be
mounted near parts with dangerous contact voltage DIN
VDE 0106 Part 100 is additionally relevant.

If the protection against direct contact according to DIN
VDE 0160 is required, this has to be ensured by the user
(e.g. by incorporating the elements in a switch-gear cabi-
net). The devices are designed for pollution severity 2 in
accordance with DIN VDE 0110 Part 1. If higher pollution
is expected, the devices must be installed in appropriate
housings.

The user has to guarantee that the devices and the com-
ponents belonging to them are mounted following these
regulations, For operating the machines and instaliations,
other national and international relevant regulations, con-
cerning prevention of accidents and using technical work-
ing means, also have to be met.

The ABB Procontic devices are designed according to
IEC 1131 Part 2. Meeting this regulation, they are classi-
fied in overvoltage category Il which is in conformance
with DIN VDE 0110 Part 2.

For the direct connection of ABB Procontic devices,
which are powered with or coupled to AC line voltages of
overvoltage category Ill, appropriate protection mea-
sures corresponding to overvoltage category il according
to IEC-Report 664/1980 and DIN VDE 0110 Part 1 are to
install.

Equivalent standards:

DIN VDE 0110 Part 1 2 |IEC 664
DIN VDE 0113 Part 1 £ EN 60204 Part 1
DiN VDE 0660 Part 500 2 EN 60439-1 2 |[EC 439-1

All rights reserved to change design, size, weight, etc.

*  VDE stands for "Association of German Electrica! En-
gineers”,

ABB Schalt- und Steuerungstechnik GmbH Heidelberg
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Regulations

in addition to be basic regulations for the erection of switch-
gear, distributors, and controls, VDE 0100 and VDE 0110,
the regulations of VDE 0160 together with VDE 0660, Part 5.
apply to the switchgear combinations with electronic compo-
nents. VDE 0113 also appiies additional to contrals for ma-
ching toois.

The user must ensure that the unit and its corresponding
components are installed in accordance with these regula-
tions, for example by installing in a switchgear cabinet,

_ Protective conductor connections and electronic reference
potential must not be connected together (see alsc VDE
0160).
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SIGMA-tronic medules seg SIGMA-tronic modules see
type and description page type and description page
Input units Output units
R 305.3 Potential separator ... ... . .. ... ... .. ... 2/2 1 R511 Relay output unit 250 Vi75 A . ... ... .. .. 82
R 311 Converter ... ... ... ... 213 R 512/V0 Relay output unit; 2 foid, 250 V/7.5 A 813
R 3121 Threshold value switch .. .. ... . ... .. . . .. 214 R 5123 Relay output unit, 2 fold, 250 Vi4 A, wnh LED 8/3
R 313 Evaluater ... ... ... . .. ... ... ... 2/6 R 5125 Relay output unit, 2 fold, 250 V/4 A, with LED . 8/4
R 3141 Quadrupie evaluator ... ... .. .. .. . . . . ... .. 27 R 514.1 Relais output unit for anaiog signals ... .. U )
R 3151 i.Seperator stage ... ............. ... 2/9 R 5217  Tiansislor output unit 24 V—/2 A, with LED .. 8/
R 321/V0 Noise suppression element, passive ... .. ... 210 R 521.8 Transistor output unit 24 V—/2 A, with LED ... 8/6
R 321/V101 Noise suppresssion element, active ... ... .. . 2110 R 522.3 ‘Transistor output unit 24 ... 48 V—/2 A, with LED  8/8
R 322 Protection element ... ... .. 211 R 523.1 Transistor output unit, 2 fold, 24 V—--/2 A, with LED  8/9
R 323.1 Input element ........ ... L. .2 R 524 Transistor output unit 24 V4 A ... ... 8/10
) . R 541 AC output unit 220 V~M4 A .. . .. 8/11
Logic units R 5421  AC outpul unil 220 V~/1 A, with LED ... ... 8012
R 411.1 AND gate ... . ... .. ... .. . . ... 32
R 4121 Inverted AND gate . ... ......... ... 3/2
R 413 AND gate ... ... .. 3/3 Power supply units
R&td O gate oo ¥ 0 R0t Powerpack24V—i1A . .. %2
Storage elements R 502 Power pack 24 V—/2 Aand 82 V—H A ... .. .. 8/2
] R 503.1 Powerpack 24 V—/5 A ... ... . ... ... .. 9/3
R421.2  Storewith LED . ... ........... . ... ... 4f2 R 505/V102 Power pack 24 V—/5 A and 52 V—/5 A ... ... 9/4
R4222  Store . .............. 43 |1 R 505/V103 Power pack 24 V—/5 A and 52 V—/5 A .. . ... 9/4
R4223 Stepchain, 3stages ......... ... ... .. ... 4/4 R 506.1 Power pack 24 V—MO A ... ... .. ... 9/5
R 4254  lLatching store with LED ........ . ... .. 4/5 R 507/V0 Power pack 24 V—/1B A o o/
R 4261 Latching store, 3 functions . ........... ..... 416 R507.2 Powerpack 2AV—18A ... .. ... ... . .. 9o
R4271  Fast memory with LED ............... .. 417 || R5081 DG transformer 24 V—i5 V— ... ... o/8
R 4281 Dynamic memory with LED ... .......... 48 || R509.1  Powerpack 48 V1 A ... .............. .. 9/9
Timing units
R 431 Delay unit ... .. ... 512 Units for special application
R 431.8 Digital timer with LED .......... . .. ... ... 5/3
R 433.1 Delay unit, 2 functions, with LED ... ... ... ... 5/4 R 423.3 Command store . ... ........ .. . . ... ... 10/2
R4332 Delay unitwith LED ... ... .. ... ... . . 5/6 || R 424 Store unit ... 10/3
R 4334  Universai timer with LED ... ... .. .. .. . . 5/8 R 436 Delay unit ... 10/3
R 4336  Short timer, 4 functions ... ... ...... ... .. 511 R451.3  Legic output unit .. ... .. ... . L. 10/4
R 4353  Flasher unit .. ... ................... .. 513 R4524  Controlunit ... . 10/5
R 438/V0  Signal pulse output, 4 functions, passive .. . .. 514 R4525  Controlunit . ...... ... 10/5
R 438.2  Signal pulse output, 4 functions, active ....... 514 R452.14  Controlunit .............. . 10/5
R 45215 Controlunit ....... . ... ... . .. . ... ... 10/5
Counters and register units R 4653  Annunciator store ........ ... ... .. ... 10/7
R 4413 Forward counter, decade, with LED ... .. .. 6/2 g 32213 énnunm?to; St?rf """"""""""""" 18;;
R 4443  Up/down counter, decade ........ ......... 6/3 R 491‘14 Sg_rfr;paci f run '?h LED 136 bits seri o 10011
R 444.4 Up/down counter, BCD/binary .. ... . .. .. 6/4 ’ HLregister i ’ s sena
R 445.1 Synchronization module ............. . . . 6/5
R 445.2 Rotating direction logic .............. .. .... 6/6 .
R 4453  Simultangouslogic ..... ... ........ ... ... 6/7 Accessories
R 445.4  Up/down counter, BCD/binary .............. 68 1] Testwnit . 11/2
R 445.5 Up‘ldown‘ counter, BCD and decade .......... 6/9 Cable trunking support .......... .. .. .. ... ... .. 1142
R 447.4 Shift register with LED ... ... ...... .. ... . 6/10 Cables .. ... ... 11/3
R 448.2 Sl regsster with LED . 8121 Gaple comb L. 113
R 454.3 Deccder, BCD to decade wnh LED .......... 6/13 Nameplate carrier .. ... . ...... ... o 11/3
R 4551 Decodeg decade fo BCD .................. 6/14 Circuit symbol transparencies . ... ....... ... . ... .. 11/4
R456.1  Computing module ... ... 6115 Drawing stencil .. .............. ... . ... .. ... . 1144
Signalling units Cases with unassembled p.c. boards ....... .. ... . 11/5
7-segment display, BCD, 5 V— . ... ... .0, 11/6
R 462 Lamp indicator ....... ... ... ...... ... 7i2 7-segment disptay, BCD, 24 v— ... ... L. 117
R 463 Lamp operator ... ... ... ... .. .. L. 7/2 Sign and overflow display, 5 V— ... ... ... . ... ... ... 11/8
R 463.13 Lamp operator . ....... ... .. .. .. ....... 72 Sign and overflow display, 24 V— ... ... . ... . .. 11/9
R 484.6  Annunciator store with LED = . ... . . T4 Pre-selection with comparator <=2, BCD 11/10
R 464.16  Annunciator store with LED 714 Pre-selector ,,set”, BCD .. ....... ... ... ... ..... 11/12
R 464.7 Initial and new value 1nd1cator w1th LED ...... 716 + sign pre-selector ... 11/13
R 484.17 Initial and new value indicator with LED ... .. 7i6 Mounting kit ...... ...... ... 11/14
R 464.8 New value indicator ........ . e 7/8 Connecting cable 1 ....... ... .. .. .. .. ... ... ... 11/14
R 464.18 New value indicator . ......... ... ... . . . 78 Connecting cable 2 ... ... .. .. .. .. ... ... 11114
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Purpose

increasing wages and growing shortage of experienced manpower make it obligatory for
machine engineering and processing technics to switch over to automatic systems. Con-
tinuously increased operating speed and higher functional reliability are the required featu-
res. The controls of such systems are required to fulfill the same demands. Electronic corn-
ponents are often best suited for this purpose.

Low costs

The SIGMA-tronic system represents the perfect systemfor the coniral gearengineer, ensu-
ring economic solution of the tasks on hand. For designing, construction, commissioning
and modification of controls various equipment and accessories are available. Time and
cost for this work are thus cut down by a considerable amount.

Combined design

The basic part of a conirol, thatis, the logic, programming, storage units and the interlocking
elements can be economically built up from SIGMA-tronic modules. Input and output units
are, however, often of the electromagnetic type such as switches, relays, contactors etec.
SIGMA-tronic units are mechanically and eiectrically sodesigned that their combination with
electromagnetic components offers no problems.

Operating voitage

The SIGMA-tronic system requires enly one operati ng voltage of 24 vV DC. This value can have
atoleranceof + 30%i.e. 16.8t031.2V. A ripple up to a peak amplitude of 4 V is permissible.
Stabilizing of the operating voltage is therefore not required.

Static signal processing

The ON status (1-signal) is represented by a positive voltage, the OFF state (0-signal) by
zero voltage. Also with time dependent and storage elements, only the magnitude of the
voltage and not their speed of change is relevant.

Noise suppression

in addition 1o the wide voltage range for 0- and 1-signals, built-in delay elements in the stor-
age, timing, counting and register units serve to increase the safety against noise. Even
voltage peaks oceuring in disconnecting inductive loads will not cause any disturbance.

The permissible voltages at the input or at the output of the units for 0- and 1-signals are
plotted in the diagram opposite. The solid lines show the so called “worst caga” values for
the system, the points marked "o” the typical values for a unit. The minimumsereeni ngclear-
ances for 0-and 1-signals are shown as Vg or Vg,

The delay of the storage, timing, counting and register elements amounts to some ms {for
exact values see the individual data sheets). This will give a maximum warking frequency of

30312 v about 100 Hz.
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System features
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Contact reliability

The contact reliability increases with impressed voitage. The inputs of SIGMA-tronic units
will tolerate a permanent voltage of max. 65 V. For this reason electromechanical transmitter
elements can be cperated withthis relatively high low voltage andbe connectedtothe inputs.

To increase the current of a 24 V- input signal we recommend the use of an input element.
This ratses the input current to the common industrial value of 5 mA.

Input load

Every SIGMA-tronic input means a load on the zerc busbar for the series connected unit.
With a rated voltage of 24 V, a current of = 1.3 mA will flow at the input of the device. Thisis
referred o as one load.

Fan out

The output ioad capacity of the units is 100 loads unless stated otherwise. Due to this large
number of possible inputs at the output of a device, counting the connected inputs will be
superfluous inplanning. Apart fromthis freedomin planning, this feature offers the advantage
thatalamp, with a consumption of 0.5 watts, or alight emitting dicde with a resistor connected
in series can be directly connected for checking the state of signal.

Combination of outputs

The signal outputs of SIGMA-tronic units can be directly connectad in parallel the same as
with contactors and relays.

They will then form a legic OR element. In this case however, one must take care to avoid
overloading any of these outputs. Every parallel connected output means an additicnat
load of one load for every other ocutput.

Parallel connection of iamp outputs G (e.g. R 463) or outputs Q of output units (e.g. R 521)
is inadmissible.

Functional reliability

With a 1-signal at the input a positive voltage will appear at the output. A current will flow into
the input of the device on the load side. In case of an 0-signal there will be no voltage on the
cutput of the device and no current will flow into the input of the device. This case is identical
with an open input. The 1-state is therefore actively represented by voltage and current:
active 1-technigue. The SIGMA-tronic sysiem renounces to a great extent, to signal rever-
sing elements anda 1-signal consequantly means an ON-state throughout the entire control,
therefore alsc to a connected actuator. in addition to clearness in planning, commissioning,
maintenance and trouble shocting, this method offers the advantage of high reliability. The
most frequent faults, i.e. broken wires and earth faults of leads will thus automatically pro-
duce an 0-signal, consequently no actuator will be operated and any dangerous state will be
avoided.
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Reliability

Carefully selected and continuously checked components such as silicon semi-conductors
(ransistors, diodes and integrated circuits in MOS technics) and dimensicning the circuits
according to the worst case methad (that is simuttaneous consideration of all possible limit
data which may accur) ensure the highest possible degree of reliability of the devices and,
combinad with the safe wiring technique, a reliable functioning of the control.

Ambient conditions

The SIGMA-tronic system is designed for reliable functioning under all service conditions
encountered in practical applications.

According to DIN 40040 the SIGMA-tronic system must be classified in the following fields
of application:

Code letter

Low temperature limit -25°C H
Upper temperature limit (permanently admissible} + 70 °C S
Upper temperature limit (storing and transport) +85°C P
Moisture stress (refative humidity) 95 % F
Mechanical stress: Suitable for operation in stationary in-

stallations, not free from vibrations, on vehicles and on ships v
Speciai climatic stress: Air in industrial plants, chemically

inactive dust Z

Standards

The SIGMA-tronic units comply with the regulations under VDE 0160 and VDE 0110. They
are classified in the insulation group C under VDE 0110, VDE 1860, part 1 § 146 is to be ac-
counted for. Thetest voitage for devices with operating voltages under 80V is 500 V. Devices
with a rated voltage of 220 V are tested with 2500 V.

Certificates of approval for using SIGMA-tronic units aboard ships have been granted by
the Germanische Uoyd and by Lloyd's Register of Shipping.

Construction

The components of the SIGMA-tronic units are mounted on printed circuit boards. These
are protected by an insulating enclosure. The enclosures are suitable for fitting to DIN rail 35
according to DIN 46277, sheet 3. Louvers on the top and at the bottom ensure adequate
cooling of the components.

Dimensions (in mm)

For dimensions of a units in single width see sketch. There are, however, units with multiple
widths, that Is a width amounting to a multiple of 20 mm.
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Direction to take off
from rail 886 14 7576/E
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BAC 74 7245
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Mounting

The SIGMA-tronic modules are fastened side by side ona DIN rail as per DIN 46277, sheet
3. For this purpose they are provided with a recess on the back and a spring loaded clip for
locking. The devices are mounted by simply pressing them on to the bar, not tool being re-
quired for this.

The vertical spacing of the DIN rails should be at least 150 mm. It will then be assured that
plastic trunking can be easily mounted for wiring.

Removal from mounting rail
Simply press the device off the bar in the direction as indicated in the sketch,

Wiring
The units are interconnected via plug-on connectors. Every unit terminaf has a triple tab
with the dimensions 2.8 x 0.8 mm (flat connectors A 2.8 x 0.8 DIN 46244).

The inputs and outputs of the units are connected with grey cables. These are available in
different lengths with attached insulated receptacies (receptacles B 2.8 x 1 mmDIN 46 247).

Tabs andreceptacies are tinned and offer thus adequate protection also in corrosive atmos-
pheres.

Wire ducting
The feeders for the operating voltage are directly looped from unit to unit.

Signal lines between the units or from and to the inputs and outputs are laid in moulded cable
trunking. This trunking is screwed on carriers which can be snapped on supporting bars.

Marking

Every device bears atype identification label on one side specifying the complete order code
and layout of the enclosed circuit in the form of a functional drawing as per DIN 40700,
sheet 14,

The type designation and the number of connections is printed on the front face on the de-
vice. The labels have different colours according to the various logic function graps. Thetwo
bottom terminals are always marked + und 0 and are usad for connecting the supply vol-
tage. The other terminals are marked 1 - - - 10 starting from the top or, on devices with multi-
ple widths continuing from 11 - - - 20 etc. Outputs are identified by a black mark around the
terminal, auxiliary connections or outputs with reduced load capacity by a hatched mark.

Space is provided on the designation labet for identification of the device below the supply
voltage terminals in compliance with the signal flow diagram (position marking or similar).

A plate carrier for markings of this kind can be slipped on here.
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Uy = 220 V, single phase or

Uy =380V, 415V .
— 440V, 460 V Thhree
= 500 v phase
Tolerance -15%...+10%
Frequency 48 ... 63 Hz
Supply voltage
Rated voltage Us =24 V-
Tolerance +30 %
Ripple Usav
Signal definition
0-signal at input typically 0...4+ 5v-
1-signal at input typically +11.2... +65V—
Signal to noise level
0-signal Usgrg = 5V = const.
1-signal Usty 2 0.75U5-9V
Impulse burden
Peak value of noise interference voltage,  typically + 500V

impulse duration = 0.5 ps and
pause duration 2 0.5 ms at the input

Cutoff frequency

approx. 100 Hz

Loads

Current flows from output through
load to zero bus bar

Output current

Output load

Current consumption per input

= 130 mA 2 100 loads
100 inputs

£1.3mA 2 1load
{Exceptions given on data
pages)

Ambient conditions and areas of applicati

on

The SIGMA-tronic system is suitable in the following areas of application:

Low temperature limit
Upper temperature limit (perm. admissable)

Upper temperature limit (storage and transport)

Relative ambient humidity

Mechanical stress: Suitabie for operation
in stationary installations, not free from
vibrations, on vehicles and on ships
Special climatic stress: Air in industrial
plants, chemically inactive dust

Code letter
-25°C H
+ 70°C )
+ 85°C P
95 % F
Vv
Z

Standards

The SIGMA-tronic modules comply with the regulations under VDE 0160 and VDE 01 10

Classification

Test voltage for components

with operation voltage < 60 V
with operation voltage 220 V
Grade of radio noise suppression
Certificates of approval

Insulation group C

500V

2500V

N

Germanischer Lioyd G
Lioyds Register of Shipping
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Explanations of data sheets

The data relating the devices is accompanied by symbaols, functional diagrams, power con-
sumption and particulars regarding inputs and outputs. All given values refer 1o the rated
voltage Vg = 24 V.

Functional diagrams

The signais at the inputs and outputs are represented in the functional diagrams in their
chranological order. The horizontal time axis is normally not numbered. The extent of the
time intervals is in this case of no imporiance as long as they are above the internal time jags
of the units. In the case of storage, timing counting and register elements, the time sequen-
ce of the signal states must, however, be observed.

The 1-state ofthe signals correspondingtothe high voltage level inthe SIGMA-tronic system,
is shown in the diagrams as upper value. The O-state, corresponding to the low voltage
level, is shown as low value. The transition from one signal state to the other is plotted with-
outtime delay. Since the change-over delays of the units lie in the nano second range and
are therefore exceedingly small as compared with the effective signal times of at least some
milli-seconds, this representation for the output signals corresponds to actual practice. The
input signals which can come from different sources may have any transition delays, as far
as no specific demands are made.

Current consumption

With all SIGMA-tronic modules, drawing current from the power supply pack, the current
consumption is specified in the data sheets. The specified value indicates the current with
the outputs in ne load state and is valid for ali functional units of a device. If the current con-
sumption is a function of the state of control, the values for the D- and 1-states are given se-
parately.

In case of a 1-signal an output supplies a current of = 1.3 mA to every cannected input. To
determine the maximum current demand, all input currents must be added to the above
mentioned current consumption value.

Power loss

The specified power loss is calculated by multiplying the current consumption by the supply
voltage.

The power loss can be used for determining the temperature rise within a switchboard,

Making (setting) delay

The output signals appear with a delay as compared with the inpui signals, above allwith sto-
rage, timing, counting and register units. The making delay ¢ indicates the delay by which
an 1-signal will appear at the output after the trigger signal at the input takes effect.

Breaking (clearing) delay

The output signals appear with a delay as compared with the input signals above all, with sto-
rage, timing, counting and register units. The breaking delay ¢, indicates the delay, by which
an O-signal will appear at the output after the trigger signal at the input takes effect.
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Cabling information

In electronic industrial controls the power supply from tomponents must be cabled to meet
the current requirements of individual moduie groups. The cabling of such a module group
is taker from a centraf pointofthe control board (power supply or busbar), for boththe + ang
0 Volt, inaring main; j.e. a group has for both 6 and + Vol two feeds {beginning and end),

The connection leads between the power supply and the control should be kept as short as
possible. The power supply should be mounted in the region of the components to be
supplied. in the case that bower supplies are separated fram one another the cabiing to the
central reference point of the equipment (0 Volt) must bs made with min. 16 mm? cable,

For components ofthe S IGMA-tronich rangethefollowing general recommendations shouid
be followed:

The cablingis, as a rule, carried out with SIGMA-trenic cabling - red and blue (cross sec-
tional area 0.75 mm?), Thereby the various module groups io be supplied with + 24 V shouig
be protected by 4 A (max.) group fuse which for indicating devices and lamp leads has at
least medium slow tripping characteristics. The fusing of individual groups can be left out in
small or medium sized equipments. Fuses can, if required, be replaced by K characteristic
meb’s.

The 0 Volt leads ofthe numerous module groups should be meshed (!nterconn_ected} where

practicabis.

Module groups differentiated are to module types.

Module type Number/groups Notes

Logic modules 40-50 modules without output foad
Signailing modules 10-15 modules } .

Lamp operators 4- 5 modules for maximum famp load
Relay output unit 20-30 functions without contact lead
Transistor output unit 2— 3 modules supply to terminals 8 and 9

Transistor output unit 40-5% modules supply to terminals + and ¢

Lamp testing

In the case of signaliing modules the lamp testing of individual module groups should be
connected to give timed steps {see connection suggestion).

For transistor output units the suppiy + and 6 Vot (logic) as well as the power conneactions
8 {+) and 9 (0 Valt) from the power supply must be separately cabled.

Control of lamp testing inputs for signalling modules:

+ Ug

|

B, Lamp test bution

Py -

Switch-on
S w| delay 1s

3 o

S Connection can
extended

as desirad

1. group 2 group 3. group 4. group
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