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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 regulations
"The Equipment of Power Units with Electrical Compo-
nents” VDE 0180 in connection with VDE 0660, part
500, have to be taken into due consideration. Further
attention has to be paid to VDE 0113 in case of the
controt of working and processing machines. If operat-
ing elements are to be arranged near shock-hazard
parts with protection against electrical shock, VDE
0106, part 100, is relevant.

The user has to ensure that the units as well as the
associated components have to be installed according
to these reguiations. 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. If consid-
erable polution is expected during operations, the units
have to be installed in housings of the respective kind
of protection.

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

Note: Pisase observe the national regulations for the
installation of electrical equipments, which are
valid in your country.
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1 General part

This is a description of the system concept, the system stru

Cture, the bus signals, the electrical characteristics
and the ambient conditions of the ABB Procontic T300.
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1.1 System overview

1.1.1

ABB Procontic T300 is a universal, extendabile compo-
nent system for building up control systems for the en-
tire automation technology. The basis for this is a mod-
ular, standardized hard—/software system, which
completely exhausts the technological possibilities by
using microprocessors and complex periphery switch
circuits, on the one hand, and, on the other hand,
gives the user sufficient choice in the selection of the
system blocks.

System concept

The field of application of the ABB Procontic T300 8ys-
tem stretches from processing operating information
(programmable controller) via the control of actuators
and variable-spesed drives through to numerical path
creation for separate and linked machines. Control
systems for complex applications can be built up with a
combination of standard blocks due to the modular
structure.

Moreover, the modular concept allows a longer lifetime
of the system, since control systems can be constantly
kept up-to-date functionally and technclogically ac-
cording to the state of development by retrofits, new
function units and new, digital components.

A prerequisite for a modular control system is the divi-
sion of the control task into greatly independent partial
tasks. The possibility of communication bstween these
function units must be given to combine various partial
tasks on several function units into an entire control.
Since ABB Procontic T300 is designed as a block sys-
tem, the communication requires clearly defined hard-
ware interfaces but also more importantly software in-
terfaces as a prerequisite, as well as methods to
coordinate the function software of the separate
blocks, so that the separate units can fulfili the given
control task altogether.

The description and determination of the hardware in-
terfaces to the module limits led to the development of
a standardized bus system (multiprocessor-based
control bus = MPST), which is independent of the mi-
croprocessor and which enables an effective data ex-
change between the modules within the system.

The determination of the software includes the defini-
tion of a hierarchal software structure as well as of an
order method based on this in order to be able to coor-
dinate the sequence of the software of the individual
function units. Moreover, interfaces for the exchange
of information between tha function units were defined,
whereby two levels of the exchange of information
were considered. On the one hand, intarfaces for the
exchange of subscriber data were created and, on the

other hand, interfaces for the exchange of information
concerning the development of the order method,

1.1.2

The MPST system was developed by the MPST working
committee, which was composed of institutes of fur-
ther education, control manufacturers and machine
manufacturers. The development was promoted within
the framework of the 3rd data processing program of
the BMFT, under the responsibility of the nuclear re-
search company in Karlsruhe (Kernforschungsgesell-
schaft Karlsruhe).

Development of the MPST system

The activities of the MPST working committee were
transferred to the newly founded MPST committee
(registered association) (MPST-Kreis e.V.) after the
general complstion of the development of the MPST
concept.

The interface determination in the MPST has appeared
as a standard(DIN 66264, to be requested from Beuth
Verlag GmbH, Berlin 30), whereby part 1 of this stan-
dard describes the paraliel bus and part 2 the informa-
tion interfaces.

1.2 System structure

1.2.1

The hardware structure of the modular MPST system,
ABB Procontic T300 is based on the MPST parallsl bus
with data, address and control lines. A subscriber s a
function unit which is realized by one or several printed
boards. A characteristic of the subscriber is that it can
be addressed via the MPST paraiiel bus.

Hardware structure

—

¢ Data bus {16 lines) 1
AN VAN

—

Address bus (16 lines] J{ >

73 7S

< Contrel bus (18 lines) 3 { >

AV

subscriber n

AVAV

subscriber 1

NN

subscribar 0

Fig.1-1 Hardware structure
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The system distinguishes between active and passive
subscribers.

Active subscribers

Active subscribers can address other subscribers, iike
processar units, for example, and exchange data with
them. The active subscriber carries out read and write
operations with other subscribers independently.

Example:Processor card with PLC software

Passive subscribers

A passive subscriber, like an in— or output unit, for ex-
ample, is addressed by an active subscriber.

Example: Memory card 35 PS 91

1.2.2 Software structure

It you examine a given control task with functional
points in mind, function blocks can first be defined,
which undertake a fixed task in the entire system.

Machine control exampie: Operating and display block,
control blocks, diagnosis block, etc.

The distinction between the separate function blocks is
chosen, so that the amount of data as well as the fra-
quency of the exchange of data with other function
biocks is kept to a minimum, if possible. Each function
block is divided into functions in the next stage (geom-
etry block example: interpeclation, position control,
override, etc.). The functions can be composed again
of general program blocks by using a program library
(arithmetic routines, algorithms, code conversion rou-
tines, string operations, etc.).

A uniform software interface was created for the com-
munication between the function blocks based on this
higrarchal software structure. From the subscriber's
point of view, the smallest activity within a function
block, which can be recalled, is the orderable function
{OF; geometry block example: reference point move-
ment) . This function can be compared with the "task”
concept. Assigning orders to an OF occurs by filling in
control blocks. Since the structure of these control
blocks was standargized for the ABB Procontic 7300
system, all functions can be addressed and executed
in the system by means of a uniform access algorithm.

Function biock
operation
and
display

U .
it T

PN

OF OF
PLC PLC Function block
Program 1 Program 2

Programmable

controller Geomatry processing

*OF = orderable function
Fig. 1-2 Software structure

The orderable functions (OF) address single functions
{SF), to which a fixed task is assigned. The single func-
tions cannot be directly addressed externally, howev-
or, and are the smallest units of the software struc-
ture.

1.3 Description of the MPST parallel
bus
1.3.1 Requirements

The MPST parallel bus is a muitiprocessor bus sys-
tem. The interests of the automation technology were
in the forefront during its development. The structure
of modern semicconductor components, especially that
of microprocessors, was also taken into account,

A direct exchange of data between bus subscribers
should be possibie, whersby the amounts of data to be
transmitted are composed of single bits, single words
and data blocks (list transfers). Events with high prior-
ity require a fast alarm transmission.

The bus supervision is carried out via the central con-
trol unit (CCU}. The CCU has as a subscriber the ad-
dress O for the bus transfers. It also creates the control
clock, CC.

A bus structure designed for a microprocessor is re-
quired in order to minimize the interface expenditure
for the function unit to be connected to the bus. A free
selection of the processor must be guarantsed with a
view 10 the further development. The mixed operation
of 8 bit processors and 16 bit processors is supported
by the bus system.

Special weight was given to the possibility of a cheap
serial production as well as on the field of application in
an inclement environment. The control electronics is
generally concentrated in a unit cabinet for controls for
machining or processing devices. A bus length of 2 m
is therefore sufficient.

1.3.2
The individual signals are described in the following.

Bus signals

|
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Address bus

The 16 address iines are bi-directional bus lines. The
address bit AQD is the address bit with the lowest value.
The smallest bit, which can be addressed, is a byte.
The driver outputs for the addresses have a high resis-
tance, when they are not active, and the bus signals
are logicaliy one (2.3 V .., 5.25 V),

The subscriber is directly addressed by the address
setting in the subscriber.

Data bus

The 16 data lines are bi-directional bus lines. The data
bit DOO is the data bit with the lowest value. The driver
outputs for the data have a high resistance, when they
are not active, and the bus signals are logically one
(2.3 V ... 5.25 V),

Control bus
The meaning of the signals is explained in the following.
W0

The signal WO (word transfer) codes the format of the
data on the data bus (word/byte).

A00 { WO | Address

0 0 even numbered byte address. Data In the
lower byte (D00 to DO7) are valid

1 0 odd numbered byte address. The data In the
higher byte {D08 t¢ D15) are valld

0 1 word address. The data in the lower and
higher bytes (D00 to D15) are valid

1 1 not defined

W:

Writes a word or byte under a given address. The en-
tire address bus is valid.

R:
Reads a word or byte from the address given on the
address bus. The entire address bus is valid.

= W | Meaning

0 0 invalid

1] 1 Read

1 0 Wrlte

1 1 onty valid with ACK during interrupt operation
i/0:

The signal 170 (Input/Qutput memory area} codes the
address area of 64 x 1024 addresses for the passive
subscribers.

BB:
The signal BB (Bus Busy) shows the bus occupation by
an active subscriber,

RBE:

The signal RBB {(Resetting Bus Busy) displays that the
bus is to be released immediately for the CCU {central
control unit).

BOV:
The signal BOV (Bus Operation Vaiid) codes a bus op-
gration as valid.

ADY: .

The signal RDY (Ready) displays to the sending sub-
scriber, that the data were written or that they can be
read. It is the acknowladgement signal for BOV.

SRQ:

The signal SRQ (Service Request} informs the CCU of
one or more valid interrupts (collective interrupts).
The identification of the subscriber sending the inter-
rupt is carried out by means of the signals HSRQ and
ACK. The evaluation is carried out, when an interrupt
vector is read by the CCU. A bus assignment is gener-
ally carried out afterwards by the OCU.

HSRQ:

The signal HSRQ (Hold Status Service Request) dis-
plays to the subscribers, that an interrupt treatrment is
initiated. The interrupt status may no longer be
changed.

ACK:

The signal ACK (Acknowledge) is output by the CCU for
the identification of the subscriber giving the interrupt
with the highest priority.For this, the signal is looped
through all the subscribers and creates a priority chain,
whereby it is only handed on to the next subscriber by
the previous subscriber, if it has not had its own wish
for an interrupt.

DMARQ:
The signal DMARQ (DMA Request) applies for a direct
mamory access at the CCU.,

DMACK:
The signal DMACK (DMA Acknowledge) is created by
the CCU. Itis the acknowledgement signat of DMARQ.

SYNC:

The signat SYNC (Synchronisation Signal) starts sub-
scribers maskable with the dne-zero edge asynchro-
nously to the bus operation.

RS:
The signal RS (Reset) is used in order to bring all the
subscribers to their starting status at the same time.

CcC:

The signal CC (Central Clock) is a central clock, which
is formed on the CCU. Its frequency lies between 1 and
5 MHz, its pulse duty factor between 25% and 75%.

PFD:
The signal PFD {Powsr Failure Detect} codes a voltage
failure.

1.3.3

The distinction between addressing Ppassive and active
subscribers is made by the signal 170.

Addressing the subscribers

Addressing active subscribers

Every active subscriber includes a transfer memaory
area to communicate in the ABB Procontic T300 sys-

ABB Procontic T300/Issued: 11.90
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tem. Active subscribers are addressed via A11 to A15
(i70 = 1). ADD to A10 addresses a memory position in
the transfer memory arsa of the active subscriber
(2 kbytes).

If a subscriber requires a larger transfer memory area
(n times 2 kbytes), it can occupy several subscriber
addresses.

A12 A11 A1D

Al1B ADO

==3ubscriber's address at-—e——8——— Transfer ————o
(Hardware setting) Memory address

Addressing passive subscribers

Passive subscribers are addressed by AQQ to A15
(7O = 0). The addresses smaller than 56 x 1024 are
reserved for addressing the memory of the address
area of 64 x 1024 addresses. The upper 8 x 1024 ad-
dresses are foreseen for data channels of passive
subscribers; AO8 to A12 therefors include the address
of the respective subscriber,

The subscriber address of A05 to A12 or of AD2 to A12
can be set for passive subscribers, which require a
smaller address area for data channals,

A15 A13 AT2

ADB AQ7 ADD

111 1

the upper address address
8 KByte (Hardware
area setting)
1.3.4 Bus operations

The following bus operations are foresesn for the MPST
bus:

® Writing

® Reading

& DMA transfer

® nterrupt transfer

The exact sequences of the bus accesses are defined
independently of the manufacturer in the MPST stan-
dard, DiN 66264 part 1.

1.3.5 Exchange of data and access priority

Seen from the front of the subrack, the processor in
the extreme right-hand slot has ths highest priority as
concerns the bus accesses. If a processor carries out
a bus access, it cannot be interrupted. A processor
can receive the bus access for several operaticns via
the "Lock” mechanism.

The further to the left that a subscriber is siotted in the
subrack, the less is its priority concerning bus ac-
cesses.

1.4

All levels are measured under load on the piug connec-
tor on the respective electronic card.

Electrical characteristics

1.4.1 Voltage supply

+5V DC (Ugy), +15V DT (Upy) and ~15V DC (Ugs) are
defined as voliage supplies. The tolerance values
arnount to +5%, -3%, referring to the nominal value.

1.4.2

The electrical levels of the MPST bus signals are de-
fined as foliows:

Signal levels (bus signals)

= Code of «r==— Subscriber —s—t-=—ata channgl—mt——

Voltage Current limit
range value
Input logical zerg 0 V to 0.6 V | max. 0.5 mA
logical one| 2.1 V to Ugy | max. 20 nA
with GT
max. 60 pA
with T, OC
Output | logical zergf 0 V to 0.5 V | min. 16 mA
logical one| 2.3 V to Ugy | min. 400 pA
with GT
min. 3.0 mA
with T, OC
T = Tristate
0OC = Open collector
GT = Realisation with push-pull or OC with a
PULL-UP resistor on the module

1. 4.3

The voltage for these connections may not exceed the
limit of + 42 V. A current of max. 500 mA is permitted.

Non-specified bus connections

1.5

The subrack must correspond to DIN 41494, part 5.
The size amounts to 19 inches, 6 height units, The as-
sembly of the subrack is foreseesn for switch cabinets
with a depth of = 400 mm. The printed boards have
the format of 160 mm x 233.4 mm according to DIN
41494, part 2. Two 32-polar plug connectors in accor-
dance with DIN 416812, part 2, in the constructive form
C are used.

Mechanical structure

The corresponding socket connectors in accordance
with DIN 41612, part 2, with the constructive form C are
to be used as the mating component. The arrange-
ment of the connectors is to be carried out according
to DIN 41494, part 5, issue of September 1980, foot-
note 8.

The increments, which can be used within the subrack,
amount to 84 x 5.08 mm. The distance between these
slots amounts to 4 increments (20.32 mm) or whole
number multiplications of 4. 21 possible slots for sub-
racks result in this way, DIN 41484 A - 6W - 184 — 84,

1.1-4
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1.6 Ambient conditions

® Application categories and reliability data according to DIN 40 040

* Permitted ambient temperature: Opseration 0 ... + 55 °C (Letter symbols KV}

» Transport and storage - 25 ... + 85 °C (Letter symbols HP)

+ Relative humidity =< 75 % annual average

85 % on 30 days/year (Letter symbal F)

* Permitted operating height 0 ... 2200 m above mean sea level (Letter symbaol R)
® Degrees of protection according to DIN 40 050, part 3

« Subracks, units IPQO

« Cabinets IP54

*+ Front of the operating pansls IP65
® Vibration test ‘ according to DIN VDE 0160/5.88
® Radic interference lavel according to DIN VDE 0871, limit valus category B

® Noise immunity to conducted, transient interference according to IEC 801-4/draft 12.85
voltages

» Communication interfaces Test category 2 (0.5 kV)
* Supply connections Test category 3 (2 kV)
* Process in- and outputs 24 v DC : Test category 3 (1 kV)
* Process in— and outputs 220 vV AC Test category 4 (2 kv)

Note: Deviations are listed separately within the description of the subracks/units.

ABB Procontic T300/Issued: 11.90 1.1-5 E
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2 Fans and Subfacks

34 LU 31 R2: Fan for 220 V AC
35 GS 81 R1: Subrack with power supply unit 35 NE 80 R1, 220 V AC for + 5 V DC/25 A,
35 GS 93 R1: Subrack with power supply unit 35 NE 83 R1, 24 V DC for + 5 V DC/12 A,

15 V BC/1 A
15V DC/2 A

+
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2.1 Fan 34 LU 31 R2

90 01 95
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2.1.1 Technical data

Inputs with 220 V AC, 50 Hz
inputs with 220 V AC, 60 Hz
Waeight

Order number

K1Y

45 W

2.5 kg
GJv3071301R

2.1.2

A fan must be installed under each basic subrack (ses
the planning manual, volume 5).The fan 34 LU 31 is

Connecting the fan 34 LU 31

88.7 mm (2 height mod-
ules)

Description

2.1.3
Height of the fan 34 LU 31:

designed as a tangential fan with a filter mat and an
airflow monitor.

Green LED
Red LED

Fig. 2.1-1: Front view 34 LU 31 RZ

1. Alir outiet switch function:
1-3 ciosed —= green LED Is on
2-3 closed — green LED and

red LED are on
replacement of
air filter

Fz;thry
wiring

brown

2. Alr outlet switch
Alr delivery rate < 50 %

PE connection

[ Jre—

22

a

Electrically isolated
output of the second
air outlet switch

free

Fig. 2.1-2: Rear view 34 LU 31 R2

Without an ON/OFF switch: green indicater lamp for
correct functioning. If the air delivery rats in the fan
sinks below 50%, the green lamp stays alight and the
red lamp lights up as well, replacement of the air filter.
The operating status of the fan can be output on the

control via a floating centact (250 v AC and/or DC,
5 A).

2.1-2
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Subrack 35 GS 91 R1 with a power supply unit 35 NE 90 R1 for
220 V AC voltage supply

2.2

90 01 97

2.2-1

ABB Procontic T300/Issued; 11.90



2.2.1 Technical data

Subrack 35 GS 91 R1:

Component siots

Earthing arrangemeant

Humidity rating

Weight (with powsr supply unit)

Order number

Power supply unit 35 NE 90 R1:

16

F according to DIN 40 040 without moisture condensa-
tion

8.94 kg

(3JR5136400R1

Supply voltage UP

220VAC+10% / - 15 %

Current input max. 2 A

Output Ust +5VDC 25A

Output Us2 + 15 v DC, iA

Qutput UBR3 -15VDC, 1A

External fuses 3.15 A time-lag

Connection 6.3 mm rear Faston terminal
Weight 3.5 kg

Order number GJV31B0BO1R1

Accessories:

Fan 34 LU 31 R2 GJV3071301R2

2.2.2

The subrack 35 GS 91 with a bus printed board and a
power supply unit is foreseen for connecting ABB Pro-
contic T300 units.

Description

The bus printed board is attached to the subrack, so
that the right-hand edges are aligned.

A power supply unit 35 NE 90 is assembied on the
left-hand side and requires 5 slots. The power supply
unit works for tow power dissipation using a primary—
switch mode.

if the voltage of the power supply unit fails for longer
than 20 ms on the input side, a corresponding signal
PFD (Power Failure Detect) is generated for the power
failure. The output voitage is bufterad for at least a fur-
ther & ms, until it falls below the tolerance limit. The
monitoring circuit for the output voltage then generates

a reset signal (RS). The controller can rescue informa-
tion concerning the current status in a buffery memory
in the meantime.

A fan must be installed under each basic subrack (see
the planning manual, volume 5). The fan 34 LU 31 to
be integrated is designed as a tangential fan (see
chapter 2.1) with a fiiter mat and an air flow monitoring.

2.2.3

The subrack is built for the connection of printed
boards in the double-size Eurocard format
233.4 mm x 160 mm x 20.32 mm. It can be installed
into a 19" frame in accordance with DIN 41494, The
side walls and the longitudinal sections are made from
zinc-coated plates, and the guide mats are made from
plastic.

Mechanical struciure

2.2-2
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2.2.4 Dimensions of the subrack

The dimensions of the subrack are:
265.9 mm (< 6 height units, 1 height unit = 44.45 mm)
426.72 mm (84 pitches, 1 pitch = 5.08 mm}

Height:
Width:

Width with clamps:

Depth:

482.
278,

3 mm
g mm

Fixing dimensions
Wall mounting

Fixing dimensions
Front mounting

27.8

265.9

27.8

T .403 5

OOOGGQOOOOOOGOOOGOO000600000000000900000
GﬂDO0000000000000000UOOQOOOOOOODDQOQQBDOO

oeo-ooocoeoooeoaoooeooooaeoooeoooeonof

265.9

180.5

57.1

37.7

LA R KX

OBDO000000000006000OQQOOOOGQOHGOOGOOO

o
o)

l0000000600000000000000000000005000000

0 oo 0

oooaooooooooooooonooeuouooonooooooooonooooo T

D~

-——— 426.72 (84 x 5.08) — - ‘

465 -

482.3 (19") —————u

Fig. 2.2-1 Frame of the subrack
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2.2.5 0 V DC and earth terminal of the
subrack

35 NE 90
S S— . 51— @
/
=
it Connection:
Faston 6.3 mm
] o
[+] Q
[+] -]
(o=} o
220V
I e
o [}

Fig. 2.2-2: 35 G5 91 with a power supply unit

35 NE 90
O - O
=] +U1 Sensor
=) U1
-] = = .us o
@ mar o2
w0
1 =y -us — 0
= oUt
=l g _
={ 0Sensor us
=
- S o
o Bus printed board 0

Powar supply unit

g e

—

218 4 A e

© ov I\, o

6.3 mm Faston blade ATTENTION: \ 6.3 mm Faston biade with
with a flexible cable with The wiring of the bus printed board a flexible cable with a

a diameter of 6 mm?2 to and the power supply unit is not diameter of B mm<Z to the
the PE busbar shown for a better comprehension PE bus bar

Fig. 2.2-3: Rear view of the subrack 35 GS 81 Ri
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Subrack 35 GS 93 R1 with a power supply unit 35 NE 93 R1 for
24 V DC voltage supply

2.3

80 01 g6

2.3-1
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2.3.1 Technical Data

Subrack 35 GS 91 R1:

Component slots

Earthing arrangement

Humidity rating

Weight (with power supply unit)

Order number

Power supply unit 35 NE 93 R1:

16

Faston 6.3 mm on the subrack

F according to DIN 40 940 without moisture condensa-
tion

7.0 kg

GJR514400R1

Supply voltage UpP

24 ¥V DC + 30 %

Current input max. 6.6 A

Output U1 +5VDC, 12 A

Qutput Us2 +15VDC 2A

Output Us3 -5V DC, 2 A

External fuses 10 A time-~lag

Connection 6.3 mm rear faston terminal
Weight 2.0 kg

Order number GJV3072601R1
Accessories:

Fan 34 LU 31 R2 GJV3071301R2

2.3.2

The subrack 35 GS 33 with a bus printed board and a
power supply unit is foreseen for connecting ABB Pro-
contic T300 units.

Description

The bus printed board is attached to the subrack, so
that the right-hand edges are aligned.

A power supply unit 35 NE 93 is assembled on the
left-hand side and requires 2 slots. The power supply
unit 35 NE 83 can supply a partially equipped subrack
depending on the current input of the installed units. A
second power supply 35 NG 93 can be installed, if nec-
essary. The in- and output voltages of the power sup-
ply unit are monitored,

If the voltage of the power supply unit fails for longer
than 20 ms on the input side, a corresponding signal
PFD (Power Failure Detect) is generated for the power
failure. The output voltage is buffered for at least a fur-
ther 1.5 ms until it sinks below the tolerance level. The

monitoring circuit for the output voltage then generates
a reset signal (RS). The control can rescue information
concerning the current status in a buffer memory in the
meantime.

A fan must be installed under each basic subrack (see
the planning manual, volume 8). The fan 34 LU 31 to
be integrated is designed as a tangential fan (see
chapter 2.1) with a filter mat and an air flow monitoring.

2,2.3

The subrack is built for the connection of printed
boards in the double-size Euroccard format
233.4 mm x 180 mm x 20.32 mm. It can be installed
into a 19" frame in accordance with DIN 41494, The
side walls and the longitudinal sections are made from
zinc-coated plates, and the guide mats are made from .
plastic.

Mechanical structure

2.3-2

ABB Procontic T300/Issued: 11.80



2.3.4 Dimensions of the subrack

The dimensions of the subrack are:
Height: 265.9 mm (< B height units, 1 height unit-= 44,45 mm)
Width: 426.72 mm (84 pitches, 1 pitch = 5.08 mm)
Width with clamps: 482.3 mm
Depth: 276.9 mm
Fixing dimensions
Wall mounting 27.8
$ 37.7
’ 57.1
265.9
190.5
57.1) ]
X -
37.7
]
27.8
383.5 —
Fixing dimensions 403.5 1
Front mounting

OO00900DOOQ°OUGOOOODODOOGOQOOOOOOOGQGOQD
0000OOOOOOOOGOOOODOUOOODOOOOBGOOOOBODOOOO

/

OD°DODOQOOOQ0O000oCOOOOQOOBQODBOOOGGOOOOCOf

‘ o DBOOOOOOG00000Dﬂ000000000000000000006050000 o
37.7
T—T o
57.1
~—-F o
180.5 o °
265.9 e o
— [0000000000000000000000000000C00C0000050 o
57 .1
' 377 UD03000000006000090000000000000000000000000 T’
f-————— 426.72 (B4 x 5.08) — I
-— 465 ———
-—

482.3 (19") ——=

Fig. 2.3-1 Frame of the subrack
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2.3.5 Supply voltage and earth connec-
tion of the subrack 35 GS 93 R1

O O
Bus printed board
- Rear view -
GJR5 13183 10 P5
O 8 O
)
Power supply unit ﬁ
Soldering side
o GJR5 2238 60 P1 0 o
0]
0
0|
0
o 1] O
|
o IR R RE Y EYEE R O
[EEEEZEZEIERERD T
6.3 mm Faston plug AN
Plug occupation 35 NE 93 with a flexible cable
with a diameter of 6mme
++0+++ + + to the PE bus bar
ATTENTION:
The wiring of the bus printed board
and the power supply unit is not
shown for a better comprehension
NG
(-UN2)
// ov
-1 2av
(+UN2)
+ +0 4+ 4+ + +
\'P\\
Plug connector

Biid 2.3-2 Rear view of the subrack 35 GS 93 R1
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2.3.6 Adjustment regulations when
using two power supply units
35 NE 93 Rt

Subrack '35 GS 93’

Rear view
JR5 1318 10 PS5

Detail:  voitage supply —— :gsnsor (; )
Adjustmeant NG2 .l_ _j__—“ (2)

| —— GND2 (3)

—--15v (4)

I +15V (5)

| — GND1 (6)
| —— GND1 (7)

+5Y (8)
-— v {9)
{—— /PF1 (10)
| —— -Sensor (11)

|— /s (12)
——GND (13)

connected to BL  Wiring diagram:
Supply status of the subrack

NG2Z2 NGY
e X1-3 {OV)
— X1-4 (24V)
— X1-5(24VST)
+H15V— = - X1-8 (+158Y)
+5Y —1 = = X1-7 (+5V)
=15V—1 « = X1-8 (-15V)
/PF1— = = X1-9 (/PF1)
/IRE— ~ = X1-10 (/RS)
PF2 —y = = Xi-11 (PF2)
24V —d -« » 24VST
connectsd to RS logic

Checkpoints for the adjustment of V1,V2. V3

V1 - Front of the power supply unit to the (test)
socksts

V2 & V3 - see RS logic
GND = NG1 - Pin 16 {for the position, see above)

Fig.2.3-3: Contact assignment/wiring diagram 35 GS 93

1. Measure and note the voltage value 'V,',"V,",'V,’
of the power supply unit already located in the sub-
rack but without a load. NG1 is the reference unit for
the adjusiment of NG2.

2. Swap the power supply units. The unit NG2 must
occupy the left-hand slot of the subrack during the
adjustment. (Do not plug in NG11)

3. Adjust the voltage "V1” of the secondary unit to
the determined vaiue (AV, = V, + 0.1%). The ad-

justment is carried out with the potentiometer  °-

{V:), which can be reached through the front panel.

4. The adjustment for V2 and V3 dons in the factoryis 6.

sufficient. In exceptional cases the adjustment is to
be done as follows:

Adjust the voltage "V,” of the secondary unit to
the determined value (AV; = V, + 0,1%). The ad-
justment is carried out with the potentiometer
{V2), which can be reached through the front nanel,

Adjust the voitage "Va" of the secondary unit to
the determined value (AV; = V, + 0,1%). The ad-
justment is carried out with the potentiometer
{V3), which can be reached through the front panel.

Return the reference unit (NG1) to its previous
position.

Remove the bianking plates and plug in the adju-
sted power supply unit (NG2) next to the referen-

ABB Procontic T30G/ssued: 10,82 2.3-5
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35 NE 83
o T Ry ———
LED Q °
Potantiometer V2 o e RPN o
LEDr s
Potentiometsr V3 O v3
=
o o
o ]
LE 4
Potentiometer OVP ———=-1-0 o
Potentiometer Vi O v1
Socket V1 ?
] o)
@l :
Connection:
6.3 mm faston

Fig. 2.3-4: 35 G5 93 with the power supply unit
35 NE 93
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3  Power supply units

35 NE 93 R1: Power supply unit

24 V DC for + 5V DC/12 A, + 15 V DC/2 A

ABB Procontic T300/lssued 11.90
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3.1 Power supply unit 35 NE 93 R1 for 24 V DC voltage supply

90 ¢ 92
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3.1.1 Technical Data
Supply voltage UpP

Current input

Qutput Us1

Output Usz

Qutput UB3

External fuses
Connection

Dimension
Weight -

Order number

24 ¥V DC + 30 %

max. 5.6 A

+ 5V DC 12 A
+15VDC 2A
- 15V DC, 2A
10 A time-lag

6.3 mm rear Faston terminal

2 pitches
2.0 kg

GJV3072501R1

3.1.2

A power supply unit 35 NE 93 is assembled on the
left-hand side of the subrack 35 GS 93 R1 and re-
quires 2 slots. The power supply unit 35 NE 83 can sup-
ply a partially equipped subrack depending on the cur-
rent input of the installed units. A second mains unit
35 NG 93 can be installed, if necessary. The in- and
output voltages of the power supply unit are moni-
tored.

Description

it the voltage of the power supply unit fails for longer
than 20 ms on the input side, a corresponding signal
PFD (Power Failure Detect) is generated for the power
failure. The output voltage is buffered for at Isast a
further 1.5 ms until it sinks below the tolerance fevel.
The monitoring circuit for the output voltage then gen-

erates a reset signal (RS). The control can rescue in-
formation concerning the current status in a buffer
memory in the meantime.

3.1.3 Mechanical structure

Plug-in card of double-size
160 x 233.4 mm, 2 pitches.

Eurocard format

3.1.4 Adjustment regulations when us-
ing two power supply units
35 NE 93 R1

See section 2.3.86.

3.1-2
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4  Bus coupler units

35 EK 80 R1: Bus coupler unit for the basic subrack.

35 EK 91 R1: Bus coupler unit for the extension subrack.

35 SK 96 R1: Connecting cable betweeen the bus coupling units.
Example of a bus coupling.
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4.1 Bus coupler unit 35 EK 90 R1 for the basic subrack

80 01 63
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4.1.1 Technical data

Positive supply voltage UB1
Supply current IB1 to UB1 without a bus terminator
Supply current 181 to UB1 with a bus terminator

Ambient temperature
Storage temperature
Humidity rating
Mechanical stress

Dimensions
Weight

Additional cansignment

Order number

Accessories

+5 V5%
typicaily 1.0 A, max. 1.4 A
typically 1.4 A, max. 1.8 A

G °C ... +65 °C

-25 °C ... +75 °C

F

in accordance with VDE 180 when installed

1 pitch
1.0 kg

2 sub-printed boards with matching resistors, 2
dummy plugs for the front plugs, which are not ocou-
pied

GJR5143100R1

Bus coupler unit 35 EK 91 R1 for the extension subracks

Connecting cabie 35 SK 56 R1 for the bus coupler units.

GJR5143200R1

GJR5143700R1

4.1.2

A basic subrack (master) is connected to a maximum
of three extension subracks (slaves) by means of the
bus coupler units 35 EK 90, 35 £EK 81 and the connec-
ting cable 35 5K 96. The subracks to be connected to
each other are placed on top of each other. The lowest
subrack is connected to a bus coupler unit 35 EK 90 (so
that the installation of the above-mentioned fan is pos-
sible below) and is thus the basic subrack. The exten-
sion subracks are piaced above this and equipped with
one bus coupler unit 35 EK 91 each.

Description

Note:

The maximum distance between the lower egges of the
two subracks amounts to 240 mm caused by the length
of the cabie 35 SK 96.

The bus coupler unit 35 EK 30 is desighed, so that acti-
ve and passive subscribers can be included in the ba-
sic subrack. In the extension subrack only passive sub-
scribers without an interrupt can be included.

The lines of the system cable 35 SK 96 and the connec-
ting lines between the front plugs of the bus coupler
units form a bus, the repeater bus. The repeater bus ,
as an open collector bus, must be terminated on the
first and last bus coupler unit with resistors. Sub printed
boards, which can be plugged in, are used together
with matching resistors. Two sub-printed boards are
included as an addition to the delivery scope for the
unit 35 EK 90,

The bus operations 'read’ and 'write' are possible
using the repeater bus.

ATTENTION:
in order to protect the bus coupler units from electro-

static contact, their non-occupied front plugs (X3 or
X4) must be provided with dummy piugs. Two of these
dummy plugs are also included in the delivery scope of
the unit 35 EK 80,

4.1.3 Function

The unit 35 EK 90 extends the writing/reading cycle to
1.8 us in order to achieve a safe method of transfer.
The exchange of data in the I70 area of the MPST bus is
only affected here,

The unit behaves like a passive user with a BOV/RDY
delay of 1.8 us, which occupies all the I/O addresses.

The repeater bus transters the MPST bus signals A, D,
i/0, R, W, WO, BOV, RDY.

Control signals for the bus drivers in the extension sub-
racks (GTAS and GTDS for slaves) or in the basic sub-
rack (GTAM and GTDM for masters) are also formed as
gate signals for addresse and data.

The signals PFD, CC, RS (multiprocessor-based con-
trol bus signals} as well as ADET and OUTINH {ogtional
signals} can be addressed directly with the correspon-
ding bus contacts using the jumper zone X8,

41.4 Example of a bus coupling

See section 4.4,

E )

4.1-2
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4.1.5

Unit in the double-size
160 x 233.4 mm, 1 pitch

Mechanical structure

Eurocard format

1002 :‘mm& d-'-

X1

3,

! —-I X7
A B :
11004 xsl
A B
s iy o[l
l'1 ]
AB
=z
1A 8A B
§10061 110079

~— 11008§ 11008)

3

Fig. 4.1-1 Component side (top view)

The drawn jumpers correspond to the factory setting;
see also section 4.1.8, Settings.

, X2 Plug connectors with MPST bus signals
according to DIN 56264

X3 X4 Piug connectors (50-polar) for the re-
peater bus RB, system cable 35 SK 86
connection, provided with dummy
plugs if not occupied

X5 Optional 0 V terminal

X6 Disconnectable connection for PFD,
RS, CC,

ADET, OUTINH to the repeater bus

X7, X8 Plugs for the matching resistors of the
repeater bus

X9 CCfinternal clock switchover

X10 RDY control

1001 ... 1009 wiring as required

4.1.6 Settings

(Standard setting of the unit is drawn each timea)

Clock signal setting X9:

X9
0, o—o CC to the control unit of the
1 2 3 coupler

(1-2 shorted and 2-3 open;
internal clock)

READY signal setting X10:

o] o] Puli-Up for
4 3 RDY to the MPST bus
X109 S——0  ADY is served by al the users

Various signal settings X6:

10 o o9 OUTINH
8o o7 ADET
X6 6o 05 PFD

40 o3 Eé
20—o01 CC

4.1.7 Soldering bridges for cable

screens
The soldering bridges for the 0 V or the front panel

connection of the cable screens of the system cable
35 SK 96 are shown in Fig. 4.1-2.

1002 00—
XSISO)—E

1003 O—
x3/27;q
X3/44

1001 o—e
X3/ 1 )-'——E:

1004 0—

1005 °—“:I
X4/50 >——

1007 0—9

X4/27
X4/44
1006 o—¢
X4/ 1 )—
Front
b———0 1009 0—1
X5 — - MPST
bus

Fig. 4.1-2 Soldering bridges

The assignment of the plug connectors X3 and X4 is as
foliows:

x> Scresn, cabile 1
X127 { ¥V, cabie 1
X*/44 0 V, cable 2
X*/50 Screen, cable 2
ABB Procontic T300/Issued: 10,82 4.1-3 E
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4.2  Bus coupler unit 35 EK 91 R1 for the extension subrack

80 01 60
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421 Technical data

Pesitive Supply voltage Usi
Supply current$g] to UB1 without a bus terminator
Supply current 181 to UB1 with a bus terrminator

Ambient temperature
Storage temperature
Humidity rating
Mechanical stress

Dimensions
Weight

Order number

Accessories

+5 V +/-5 %

typically 0.8 A, max, 1.1 A

typically 1.2 A, max. 1.5 A

0 °C ... +65 °C

=25 °C ... +75 °C

F

in accordance with VDE 160 when installeg

1 pitch
1.0 kg

GJR5143200R1

Bus coupler unit 35 EK 30 R1 for the extension subracks

Connecting cabla 35 SK 96 R1 for the bus coupler units

GJR5143100R1

GJR5143700R1

422

A basic subrack {master} is connected to a maximum
of three extension subracks {slaves) by means of the

Description

bus coupler units 35 EK 80, 35 EK 91 and the connec-

ting cable 35 SK 96. The subracks to be connected to
each other are placed on top of each other. The lowest
subrack is connectad to a bus coupler unit 35 EK 80 (so
that the installation of the above-mentioned fan is pos-
sible below) and s thus the basic subrack. The exten-
sion subracks are placed above this and equipped with
one bus coupler unit 35 EK 91 each.

Note:

The maximum distance between the lower edges of the
two subracks amounts to 240 mm caused by the length
of the cable 35 SK 98.

The bus coupler unit 35 EK 91 is designed, so that only
passive subscribers without an interrupt transfer can
be included in the extension subrack.

The lines of the system cable 35 SK 96 and the connec-
ting lines between the front plugs of the bus coupler
units form a bus, the repeater bus. The repeater bus,
as an open collector bus, must be terminated on the
first and last bus coupler unit with resistors. Sub—prin-
ted boards, which can be plugged in, are used toge-
ther with matching resistors. Two sub-printed boards
are included as an addition to the delivery scope for the
unit 35 EK 90.

The bus operations "reading " and "writing” are possi-
ble using the repeater bus.

ATTENTION:

In order to protect the bus coupler units from slectro-
static contact, their non-occupied front plugs (X3 or
X4) must be provided with dummy plugs. Two of these
dummy plugs are also included in the delivery scope of
the unit 35 EK 90.

4.2.3 Function

The unit 35 EK 90 extends the writing/reading cycte to
1.8 us in order to achieve a safe method of transfer.
The exchange of data in the I/0O area of the MPST bus is
only affected here.

The unit behaves like a passive subscriber with a BOV/
RDY delay of 1.8 ps, which occupies all the 170 addres-
ses,

The repeater bus transfers the MPST bus signals A, D,
170, R, W, WO, BOV, RDY.

Contral signals for the bus drivers in the extension sub-
racks (GTAS and GTDS (for slaves) or GTAM and
GTDM (for masters) as gate signals for addresses and
data).

The signais PFD, CC, RS (MPST bus signals) as well as
ADET and OUTINH (optional signals) can be addressed
directly with the corresponding bus contacts using the
jumper zone X8,

4.2.4

See saction 4.4,

Example of a bus coupling

4.2-2
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4,25 Mechanical structure
Unit in the double-size Eurocard format
160 x 233.4 mm, 1 pitch,
r\J"_‘“—!I
o
11002 ‘lﬂm 6 3‘-
i 110034
'l: 4]
u e X7
A B
110043 2%1
A B H
410054 ———" xs&

A _BA B
j 11006) 11007}
: 110089 110081

. ! X5 ;_,J
Y

Fig. 4.2-1 Component side {top view)

The drawn jumpers correspond 1o the factory setting,
see also section 4.2.6, Settings.

4,2.6 Settings
(Standard setting of the unit is drawn each time)

READY signai setting X10:

o o] Pull-Up for
4 3 RDY to the MPST bus
X10 8 ? RDY is served by all the users

Various signal settings X6:

100 o8 OQUTINH
8o o7 ADET
X6 6o o5 PFD

40 o3 T“._S
20—o01 CC

4.2.7 Soldering bridges for cable

screens
The soldering bridges for the 0 V or the front panel

connection of the cable screens of the system cable
35 SK 96 are shown in Fig. 4.2-2,

1002 00—
xsfso)——E

1003 ©—
xaxz:r;:
X3/44

1001 o—9
X3/ 1 )__+—0

—0 1004 0—

1005 °—:%
x4/50)——E:

1007 o—¢
X4/27 J—
x4/44§:1

X1, X2 Plug connectors with MPST bus signals
according to DIN 66264 1006 O—¢
X3, X4 Plug connectors (50-palar) for the re- X4/ 1 y—
peater bus RB, system cable 35 SC 96 1008 o-——L—» Front
. . . |
connection, provided with dummy pane
plugs if not occupied =0 1008 0V
X5 Opticnal 0 V terminal X5 > = \iPST
X6 Disconnectable connection for PED, bus
RS, CC, ADET, OUTINH to the repeater
bus Fig. 4.2-2 Soldering bridges
X7, X8 Plugs for the matching resistors of the The assignment of the plug connectors X3 and X4 is as
repeater bus follows:
X9 CClinternal clock switchover
X10 RDY control X 1 Sreen, cabie 1
1001 ... 1008 Wiring as required X*/27 0V, cabla t
X144 0V, cable 2
xX*/50 Screen, cable 2
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4.3  Connecting cable 35 SK 96 R1 for the bus coupler units

S0 07 05
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4.3.1 Technical data

Cabie with SUB D plug, 50-polar
weight 0.1 kg

Order number GJR5143700R1
Accessories

Bus coupler unit 35 EK 30 R1

for the basic subrack GJR5143100R1

Bus coupler unit 35 EK 91 R1 for

the extension subrack GJR5143200R1

4.3.2

A basic subrack (master) is connected to a maximum
of thrae extension subracks (slaves) by means of the
bus coupler units 35 £EK 90, 35 EK 91 and tha connec-
ting cable 35 SK 86. The subracks to be connected to
sach other are placed on top of each other. The lowest
subrack is connected to a bus coupler unit 35 EK 90 (so
that the installation of the above-mentioned fan is pos-
sible below) and is thus the basic subrack. The exten-
sion subracks are placed above this and equipped with
one bus coupler unit 35 EK 91 each.

Description

The lines of the system cable 35 SK 96 and the connec-
ting lines between the front plugs of the bus coupler
units form a bus, the repeater bus. The repeater bus,
as an open collsector bus, must be terminated on the
first and last bus coupler unit with resistors. Sub printed
boards, which can be piugged in, are used iogether
with matching resistors.

The bus operations 'read' and 'write' are possible
using the repeater bus,

The repeater bus trar_wifer_s tﬂe ABB Procontic T300
controt signals A, D, /O, R, W, WO, BOV, RDY.

Control signals for the bus drivers in the extension sub-
racks (GTAS and GTDS (for slaves) or GTAM and

GTDM (for masters) as gate signals for addresses and
data}.

Note:

The maximum distance between the lower edges of the
two subracks amounts to 240 mm caused by the tength
of the cable 35 SK 98.

4.3.3 Soldering bridges for cable

screens
The soldering bridges for the 0 V or the front panel

connection of the cable screens of the system cable
35 SK 96 are described in sections 4.1 and 4.2.

4.3-2.
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4.4  Example of a bus coupling with the bus coupler units 35 EK 90,
35 EK 91 and the connecting cable 35 SK 96

80 62 10
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4.4.1

A basic subrack {master) is connected to a maximum
of three extension subracks (slaves) by means of the
bus coupier units 35 EK 90, 35 EK 21 and the connec-
ting cable 35 SK 96. The subracks to bs connected to
gach other are placed on top of each other. The lowsst
subrack is connected to a bus coupler unit 35 EK 90 (so
that the installation of the above-mentioned fan is pos-
sible below) and is thus the basic subrack. The exten-
sion subracks are placed above this and equipped with
one bus coupler unit 35 EK 31 each.

Description

The bus coupler unit 35 £K 80 is designed, so that acti-
ve and passive subscribers can be included in the ba-
sic subrack. Only passive subscribars without an inter-
rupt transfer can be included in the extension subracks
with the bus coupler units 35 EK 90.

The lines of the system cable 35 SK 96 and the connec-
ting lines between the front plugs of the bus coupler
units form a bus, the repeater bus. The repeater bus ,
as an open collector bus, must be terminated on the
first and last bus coupler unit with resistors. Sub-prin-
ted boards, which can be plugged in, are used toge-
ther with matching resistors. Two sub-printed boards
are included as an addition to the delivery scope for the
unit 35 EK 90.

The bus operations 'read’ and ’write’ are possible
using the repeater bus.

ATTENTION:

In order to protect the bus coupler units from electro-
static contact, their non-occupied front plugs (X3 or
X4) must be provided with dummy plugs. Two of these
dummy plugs are also included in the delivery scope of
the unit 35 EK 90.

4.4.2

Example with three extension subracks for one basic
subrack.

Example

e 4

~

35 EK 51 ~ [
with matching
resistors

35 5K 9§

N

35 EK 91

35 SK 96

N

35 SK 56

N

35 EK 80
with matching
resistors

|

Cap
"\

{
:
{
|

Bild 4.1-1 Example of a coupler structure

Note:

The maximum distance between the lower edges of
two subracks amounts to 240 mm caused by the length
of the cable 35 SK 98.

4.4-2
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5 Processor cards

Processor card 35 PS 93 R11, equipped with 8086,
Processor card 35 PS 93 R21, equipped with 8086 and 8087.
Processor card 35 PS 93 R31, equipped with 8086.
Processor card 35 PS 83 R41, equipped with 8088 and 8037.

ABB Procontic T300/Assued: 11.80 5-contents-1
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Processor card 35 ZP 93 R11, R21
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5.1.1 Technical data
Processor 8086
Co-Processor 8087 ( oniy for rubric 21}

Supply voltage

(&)
=
o
o O
+
D o
2 e
o

Current input 28A %
Power loss 15 W+ 30 %
Freguency cycle 5 MHz
Ambient temperature 0°C ... +65 °C
Storage temperature ~25 °C 175 °C
Humidity rating F
Mechanical stress when installed VDE 0160
Dimensions 1 pitch
Weight 0.4 kg
Order number 35 ZP 393 with 80886 GJR5133200R11
Order number 35 ZP 93 with 8086/8087 GJR5133200R21
5.1.2 Description [\J'“
The central processor card 35 ZP 93 can be used as 1 1 ib 31
the central unit (CU} or as an active subscriber (AS) of 2 ¢
the multiprocessor control system ABB Procontic 3 g x4
T300. A coprocessor 8087 can be used as an option ROY ¢
for a fast calculation of geometric data. The exchange X1
of data between the 8088 and the 8087 is carried out
via the local bus, between the 35 ZP 93 and the 35 DS
90 via the system bus and to other active or passive —— v U
subscribers via the MPST bus. The card can process A A A 8581l ;‘:“ ’3‘
interrupts from the MPST bus and the system bus. 3 1041 184 |74 it el s
timers and several 1/0 ports are also freely available. HB =
M ) o :
A A A
105 85 75
MPST bus LB
7T T [
N .
\/ v L : T
Bus Transfer internal RAM ebdofs: B3 X2
VA controller memoaory max. §X3 8
4 kbytes 60 kbytes i
S :
< H x12
- System bus :
; AV 7
Inte] Intel Intel EPROM or Fig. 5.1-2 Component side (top view)
processor processor timer 8253 RAM masc.
80886 8087 * 4x64 kbytes Codelinterface, plug Design Poie
+ optionat equipment X 1MPST-Bus DIN4A1612, Part 2 132
constr. form C
) ‘ X 2 |MPST-Bus DiN41612, Part 2 |32
Flg. 5.1-1 Block dfagram constr, form C
X 3 |Interrupt, clock, Wire-Wrap 34
/O port, T300
signals
5.1.3 Mechanical structure X 4 |Size of the transfer |Jumper field 3
memory i
Unit  in  the double-size Eurocard format X5 Qéméﬁgn?hﬂ Wire-Wrap 18
180 x 233.4 mm, 1 pitch. X 6|CCU or an active Jumper field 2
subscriber _
A maximum of twc data interfaces 35 DS 90 or X 7 |Wait states Jumper field 2
35 DS 91 5 ted to the 35 ZP 03 X 91Subscriber number Jumper field 8
can be connecied 1o the 99. X11 {System bus (to Ritbon cable 34
35 D38 90, 35 DS 91}
The drawn jumpers correspond to the factory setting; X12 [System bus (to Ribbon cable 34
see also section 5.1.7, Settings. 35 DS 90, 35 DS 91)
E 5.1-2 ABB Procortic T300/4ssued: 11.90




5.1.4
5.1.41

Piug assignment

MPST bus interface,

plugs X1, X2

All inputs of the interfaces X1 and X2 have a fan in of
max. liH = 0.04 mA; liL = 1.6 mA.

Al the outpiuts of the interfaces X1 and X2 have a fan

out of max. loH = - 0.4 mA; IoL = 16 mA.,

Piug X1:

Rin Signal Meaning Fin Signal Meaning

X1. 2a |Us1 5 V voltage X1. 2¢ |Us.t 5 V voltage
X1. 4a (Ut 5 V voltage X1, 4c¢ U 81 5 V voltage
X1i.6a [UBs - 15 V voltage X1. 6c |UB2 15 V voltage
X1. Ba | ADO Address bit 00 X1. 8¢ |ADM Address bit 01
X1.10a | AQ2 Address bit 02 X1.10c | A03 Address bit 03
X1.12a | AQ4 Address bit 04 X1.12¢c [AD5 Address hit 05
X1.14a | AOB Address bit 08 X1.14c | AO7 Address bit 07
X1.18a [ ACS Address bit 08 X1.16c | ADD Address bit 09
X1.18a | A10 Address bit 10 X1.18c | At Address bit 11
X1.20a | At12 Address bit 12 X1.20c |A13 Address bit 13
X1.22a [ A14 Address bit 14 X1.22¢ | A15 Address bit 15
X1.24a | WO Word transfer X1.24c |PFD Power Failure Detect
X1.26a |- - X1.26c |- -

X1.28a | BB Bus Busy X1.28¢c | RBB Reset Bus Busy
X1.30Ca ﬁ Service Request X1.30c T—TS?Q Hold Status SRQ
X1.32a | ACKo Acknowledge out X1.32c | ACKi Acknowledge in
Piug X2:

Pin Signal Meaning Pin Signal Meaning

X2, 2a DOO Data bit 00 X2. 2c D01 Data bit 01

X2. 4a Do2 Data bit G2 X2. 4c  |DO3 Data bit 03

X2. 6a D04 Data bit 04 X2. 6¢c {D05 Data bit 05

X2. 8a D06 Data bit 06 X2. 8c |DO7 Data bit G7
X2.10a | D08 Data bit 08 X2.10c | D09 Data bit 09
X2.12a | D10 Data bit 10 X2.12c D11 Data bit 11%
X2.14a Dz Data bit 12 X2.14c | D13 Data bit 13
X2.16a |Di4 Data bit 14 X2.18c D15 Data bit 15
X2.18a | BOV Bus Operation Valid X2.18¢c |RDY Readly

X2.20a | SYNC Synchronisation signal X2.20c | CC Central Clock
X2.22a - - X2.22¢ [RS Reset

X2.24a |W Write X2.24c |R Read

X2.26a | 170 I/O-memory area X2.26c |- -

X2.28a DMARQ { DMA Request X2.28¢ DMACK | DMA Acknowledge
X2.30a {0V 0 V voitage X2.30c |0V 0 V voltage
X2.32a [0V 0 V voltage X2.32¢c IQV 0 V voltage

ABB Procontic T300/Issued: 11.90
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5.1.4.2

Wire wrap zone X3

Various inputs and outputs can be wired up with the 170
units in this wrap zone: timers, interrupt controllers and

i’/0 ports.
Pin Signal Meaning Pin Signal Meaning
X3, 1 |IR6 R6 input x3.18 |RBB MPST bus signai
X3. 2 IR7 IR7 input X3.19 QE 170 output port
x3. 3 CLK1 Clock timer 1 X3.20 [QH/LED1} %O output port
X3. 4 |GT1 Gate timer 1 X3.21  |QH/LED2 | /O output port
X3. 5 |Outl Out timer 1 X3.22 | QH/LED3| I/O output port
X3. 68 jCLK2 Clock timer2 X3.23 |DMACK | MPST bus signal
X3, 7 GT2 Gate timer 2 X3.24 IND1 170 input D1
X3. 8 Out2 Qut timer 2 X3.25 |IND2 17O input D2
X3. 9 0sC 15 MHz cycie X3.26 IND3 /O input D3
X3.10 CK 5 MHz cycle X3.27 SYNC Central clock
X3.11 PCLK 2.5 MHz cycle X3.28 oV 0 V voltage
X3.12 CL1 7.5 MHz cycle X3.29 DEX X12. 5 line
X3.13 cL2 1.5 MHz cycle X3.30 CEX X12.31 line
X3.14 CL3 .75 MHz cycle X3.31 BEX X12. 3 line
X3.15 CL4 0.15 MHz cycle X3.32 AEX X12.29 line
X3.16 DMARQ [ MPST bus signai X3.33 CcC MPST bus clock
X3.17 |IR3 IR3 input X3.34 | HiGH High level

E.1-4 ABB Procontic T300/1ssued: 11 90



5.1.4.3 System bus

The system bus of the processor card 35 ZP 83 may be
ioaded with a maximum of two data interfaces 35 DS 90

The ribbon cable and the mechanical parts required to
connect the processcr card and data interface are

or 35 DS 91, supplied with each data intarface.
Plug X11:

Pin Signal Meaning Pin Signal Meaning

X11. 1 | MRDC Memary read X11.18 |- -

X11. 2 |IORC 170 read X11.19 |- -

X11. 3 | MWTC Memory write X11.20 juUrl 5 V voltage

11. 4 | ADH Address bit 01 X11.21 AD1 Address bit 01

X11. 5 | AD3 Address bit 03 X11.22 [A18 Address bit 18
X11. 6 AQ05 Address bit 05 X11.23 Al6 Address bit 16
xX11. 7 | AD7 Address hit 07 X11.24 [A14 Address bit 14
X11. 8 | A09 Address bit 09 X11.25 Al2 Address bit 12
X11. 9 A1 Address bit 11 X11.26 A10 Address bit 10
X11.10 | A13 Address bit 13 X11.27 | AO08 Address bit 08
X11.11 | A15 Address bit 15 X11.28 [AQ0B Address bit 06
X11.12 | A17 Address bit 17 X11.29 AQ4 Address bit 04
X11.13 A15 Address bit 19 X11.30 A02 Address bit 02
X11.14 | HLDA Hold Acknowledge X11.31 A0O Address bit 00
X11.15 | UBt 5 V voltage X11.32 Reserved | Special applications
X11.16 - - X11.33 AIOWC QO write

X11.17 |- - X11.34 Reserved | Special applications
Stecker X12:

Pin Signal Meaning Pin Signal Meaning

X12. 1 |0V 0 V voltage X12.18 | - -

X12. 2 JALE Address Latch Enable X12.18 - -

X12. 3 |BEX B exp. line X12.20 (D14 Data bit 14

X12. 4 |RES Reset from 8284A X12.21 |D12 Data bit 12

X12. b DEX D exp. line X12.22 B0 Data bit 10

X12. 6 [CAS0 CAS 0 of the 8259A X12.23 |DO8 Data bit 08

X12. 7 | CAB1 CAS 1 of the 82594 X12.24 [ DOB Data bit 06

X12. 8 | D01 Data bit 01 X12.25 |DO4 Data bit 04

X12. 9 | D03 Data bhit 03 X12.26 {DQ2 Data bit 02
X12.10 | D05 Data bit 05 X12.27 (D00 Data bit Q0
X12.11 | DO7 Data bit 07 X12.28 |INTA intr. Acknowledge
X12.12 DOS Data bit 09 X12.29 AEX i A exp. line
X12.13 D11 Data bit 1 X12.30 RDYi Ready internally
xX12.14 D13 Data bit 13 X12.31 CEX C exp. line
X12.15 | D15 Data bit 15 X12.32 | W0 Memory /0 mode
X12.16 - - X12.33 HOLD Hold request
X12.17 - - X12.34 ov 0 Vv voltage
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5.1.5 Function and structure

5.1.5.1 CPU and NDP

The processor 8086 is used as a CPU and the numeri-
cal processor 8087 for numerical calculations. The
processor 8086 is run in the MAX mode. The processor
and coprocessor are connected via the iocal bus. The
arbitration of the local bus is controlled via a RQ/GT
line. The busy test kine serves as the ready message of
the coprocessor to the host processor. The interrupt
output of the coprocessor is switched to the IR input of
the interrupt controller 8253A.

CLOCK
GENERATOR
8284
CPU NDP
8086 8087

Ready pef———the——t—m=t Ready

CLK ‘——L—F CLK

Qs = Q50

Qs1 =1 Q51

RQ/GT1 [ RQ/GTO

TEST BUSY

INTR | |T |ROhet— |NT

PIC
8258A

|R7|-—

local bus

5.1-3 CPU with a numerical processor

5.1.5.2 Wait State Logic

if slow memories are used, the access times of which
are greater than two clock cycles (400 ns for the 5 MHz
CPU clock), a wait cycle can be inserted. The jumper
X7 must be opened here, Each access is extended in
this way by one clock cycle.

5.1.5.3 DMA

The processor card can be brought into the HOLD sta-
tus via the systemn bus. The HOLD line and the HLDA
lire are guided to the plugs X11 and X12. The HOLD
request is provided with a LOCK cycle. The CPU is
switched to the WAIT state with HLDA. The bus control-
ler 8288 (A82}, the address latches 74 LS 373 (A71,
A7, AB3) and the data drivers 74 LS 245 (AS3, A103)
are switched to inactive with the signal AEN.

5.1.5.4 Memory

6 assembly positions are available (three 28-polar
sockets each for the HIGH and LOW bytes). The as-
gembly positions are already designed for a maximum
memory capacity of 64 kbytes (27512}, The memory
type (RAM, EPROM) and the memory capacity ara set
by wire—wrap connections to the plug X5.

5.1.5.5  Transfer memory

The transfer memory is designed as a dual port RAM
and can be addressed by the MPST and by the system
bus. If the transfer memory is addressed by one side
and another side also has access to it, the latter goes
into the WAIT state, until the former has finished its ac-
cess. The safe entry of data, which belong together
(e.g. a double word}, is to be secured by a software
semaphore. The guarantee is made active by putting
the LOCK prefix before the corresponding command
(e.g., LOCK XCHG AX, ES:SPHR}. The memory size
normally amounts to 4 kbytes but can be extendsd to
16 kbytes or 64 kbytes. There is a limitation, that only 4
kbytes can be addressed by the MPST bus at any time.

Addressing the transfer memory by the MPST bus is
carried out by generating the subscriber no. and the
byte no, (see also DIN 66 264, part 1 and part 2). The
subscriber no. consists of 5 bits, 4 bits of which are to
be set on the unit (X9). The 5th bit selects the upper or
lower half of the transfer memory.

The rmemory capacity belonging to one subscriber
number is 2 kbytes (A10..,AD).

Dual Port RAM
100060 ... FFFF

MPST bus transfer memory :

System bus 8086 address area:

Bit sample for addressing the transfer memory by the MPST bus:

A1S  AT4 A13 A12 AT1 ] A1D0 AQS ADSB

A07 ADB A05 AQ4 AD3  AD2Z  AD1  ADD

X X X X Y 0 0 0

0 0 0 0 0 0 0 0

Subscriber's address

Subscriber's area:

Y = 0, Even numbered subscriber's area G, 2, 4 ... 30
Y = 1, Odd numbered subscriber's area 1, 3, 5 ... 31

Address byte in the subscriber's area

5.1-6
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If the word 0 is written into the transfer memory by the
MPST bus, this initiates an interrupt (IR4 for ¥ =0, IR5
for Y = 1). The interrupt is reset by reading the corre-
sponding word,

Attention:

A defined output status must be produced by reading
the two words (1000:0H, 1000:800H) after switching
ON the mains voltage.

5.1.5.6 MPST bus transfer

The muitiprocessor-based bus transfer is carried out in
2 levels. The interrupt treatment, for which an interrupt
vector of 8 bits is output to the CCU is processed with

first pricrity,

The bus transfer foreseen for the 35 ZP 93 (direct bus
mode) allows a multiprocessing, for which the bus ar-
bitration is carried out according to the geometric
priority {the slot on the extreme right-hand side has the
highest priority). The bus arbitration is carried out by
the bus controller as far as the hardware is concerned.
The CCU is responsible for supplying the clock for the
MPST bus when in the direct bus mode.

The CCU is the same as an active subscriber in the bus
transfer. The CCU has the highest priority and must be
located on the extreme right in the subrack.

, 55
—1 oFa
o . o . _ HS?Q
! 1 1 1 L
Bus SRQ Bus SRQ Bus SRQ
Con- Con- Con- Con- Con- Con-
trol trol trol trol trol trol
ACKo ASn AS1 CCU ACKi

Fig. 6.2-4 Control signals for the bus transfer

The central processor card 35 ZP 93 is also capable of
working together with processor units, for which the
bus arbitration occurs by the software {indirect bus
mode). The use of the 35 ZP 93 in the indirect bus
mode is also possible as an active subscriber.

Direct bus mode

. The central processor card is installed for the direct
bus mode after the hardware reset (/0 port 12H = ().

Interrupt treatment in the direct bus mode:

An SRQ vector can be output in the direct bus mode.
The SRQ exchange of data can only be carried out in
the direct or indirect bus modes.

Exchange of data in the direct bus modae:

If the CPU wishes to carry out an axchange of data via
the MPST bus, this leads to a bus request (BRQ) by the
bus controlisr, which subsequently interrupts the ACK
line, A test takes place in the following clock cycies,
whether the bus was returned (BB = 1). I the BB iine is
inactive and the ACK line active, the bus is accepted
(switching on the data, addresses, producing the BOV
signal}. The processor is in the WAIT state during the
time between the bus request untii the bus arbitration
(BB = 0}. A subscriber with a low priority must wait for
a bus arbitration. until the subscriber with the higher
priority has finished its bus cycie. A subscriber with a
lower priority can block itself against a bus transfer toa
subscriber with a higher priority by setting the LOCK
signal.,

The MPST bus is obtained by the system bus from the
following addresses:

MPST bus active subscribers 30000 ... 3FFFF

MPST bus passive subscribers 20000 ... 2FFFF

Attention:

if the MPST bus is occupied by, for example, a com-
mand;

LOCK MOVE mem, reg ; move string via the MPST bus
without an interruption, other active subscribers can-
not obtain the bus for the length of the command ex-
ecution. The monitoring for Ready Time Out can be
prompted.

Indirect bus mode
Interrupt treatment in the indirect bus mode:

I¥ an active subscriber wishes to output an interrupt
vector, it enters this in the SRQ output latch (I/0 ad-
dress 20H) with an OUT command. The SRQ line is acti-
vated in this way, and the CCU answers with HSRQ and
by setting the ACK line. The SRQ vector is read, ACK
and HSRQ. The active subscriber can check that the
SRQ vector has been received by testing the bit 7 of
the /O input port (IO address 10H).

Bit7 =20 SRQ vecter has not yet been read by
the CCU

Bit 7 = 1 SRQ vector has been read by the CCU,

SRQ latch free for a new vector

Using the 35 ZP 93, it is possible to carry out the SRQ
transter in the indirect bus mode and to cperate the
data transfer in the direct bus mode at the same time,

ABB Procontic T300/ssued: 11.90
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Exchange of data in the indirect bus mode:

It an active subscriber wishes to carry out an exchange
of data via the MPST bus, it registers this by outputting
an SRQ vector to the central unit. The central unit
grants its permission for the bus transfer with a soft-
ware entry. The active subscriber sets its /0 port
(12H = 1) and generates the MPST bus address. Sev-
eral writing or reading cycles can be carried cut without
returning the bus. The bus is returned by resetting the
/O port (12H = 0). The CCU can interrupt the current
bus cycle of an active subscriber by setting RBB = 0.

The signal RBB can be defined as the interrupt IR3 or as
an /O input in the plug zone X3. A return request of the
MPST bus can then be processed by the CCU. If the
interrupt is set, this must be activated before the bus
ACCEesS.

5.1.5.7 /O units

Timer 8253

Various programming types of the timers 1 and 2 are
possible with the plug zone X3. The timer 0 is perma-
nently set for the Ready Time Out monitoring. More de-
tails concerning the programming of the timer are to be
taken from the data sheet of the 8253,

/0O address: 80H Data: DO7 ... BOO

Address Function
80 Timer 0
82 Timer 1
84 Timer 2
86 Control word

Interrupt Controller §259A

The interrupt controfler is connected to the systermn bus
as an /O device. The interrupt requests are read by
the 8258A and handed on to the CPU as interrupt re-
quests according to their priority. The CPU reads the
vector prepared by the 8259A during the INTA cycle,
The vector points to the interrupt vector table, in which
the segment and the instruction pointer of the respec-
tive interrupt service routine are located.

The codes of the interrupt inputs are as foliows:

IR Function Signal name
input
iRO | Interrupt by the
Ce-Processor 8087 IR87
IR Ready Time Out TOUT
iR2 | Read interrupt vector SR
iR3 | For free use, primarily for L
the 2nd 35 DS 90 or 35 DS 91| IR3 (X3.17)
iR4 | Word O cf the 1st haif IRWO
of the transfer memaory
IR5 | Word O of the 2nd half
of the transfer memory IRW1
IR6 | For free use IRE6 (X3.1)
IR7 | For free use, primarily for IR7 (X3.2)
the 1st 35 DS 90 or 35 DS 31
i/0O address 40H Data: DO7 ... DOO
Address| Function
40 IRR, ISR, ICW1, OCW2, OCW3
42 IMR, OCW1, ICW2, ICW, ICw4

SRQ sending and reception register

The SRQ function to receive is only active when operat-
ing the unit as a CCU (XB.1-2 connected). A unit
switched as an active subscriber or as a CCU can use
its SRQ sending register. The SRQ vector is output by
the SRQ comtroller with the entry in the SRQ sending
register (address 20H). The SRQ controller of the CCU
stores this vector. The CCU can read the vector from
the SRQ reception register (adress 20H). If the
35 ZP 93 is being used as a CCU, the vector entered in
the SRQ sending register is entered in the SRQ recep-
tion register by the SRQ controller via the MPST bus.
The vector sends itself an SRQ vector, so that the vec-
tor can be read again under the address 20H, e.g., the
card is a CCU.

SRQ sending register
i/Q address: 20H
Data: DO7 ... DOO

SRQ reception register
I/0 address: 204
Data: DC7 ... DOO {only connected for X6.1-2)

110 output port 74259

The I/C output port serves to control various functions
and the LEDs on the front panel of the 35 ZP 93. The
port is selected (AQ1 ... AO03) and the status output
with the data bit DOO.
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The cutputs are assigned in the foliowing way:

e Function with DO = 1 Signal name

Address

10 Activate TOE
Ready Time Cut

12 Indirect bus mode BM

14 SYNC = 0 on the SYNC
MPST bus

16 CMARQ = 0 on the DMARQ
MPST bus

18 For free use QE (X3.19)

1A LED? 'on' and QE, LED1 (X3.20)
free use

1C LEDZ 'on' and QE, LED2 (X3.27)
free use

1E LED3 'on' and QE. LED3 (X3.22)
free use

i/0 input port 74 LS 373

The input port is a transparent latch, the data of which
can be constantly read at the output. The status of the
inputs are frozen, when the Ready Time Qut monitoring
addressed, and can then be read by the CPU.

{/O address: 1CH Data: DO7 ... D00
Data bit | Function Signal name
DG MPST bus occupied DMACK

D1 for free use IND1 (X3.24)
Dz for tree use IND2 (X3.25)
D3 for free use IND3 (X3.28)
D4 MPST bus busy BB

D& Dual port RAM request _Rm

D6 MPST bus request %

D7 SRQ Vector output S_FiE

5.1.5.8

The Ready Tlme Out monitoring enables a defined in-
terruption of the system in the case of an error. A time
between 0 and 533 ms can be set by programming the
timer C. The timer 0 must be programmed in mode 2
(see data sheet of the 8253). The Ready Time Qut
monitoring is activated by setting the 170 output port
{100 = 1}.

Ready Time Qut

If the processor is kept in the WAIT state for fonger than
the set time, the Ready Time Out maonitoring is ad-
dressed and produces a ready signal for the proces-
sor, which is independent of all status, and an interrupt
(IR1). The status are frozen at the same time at the
inputs of the I/0 input port (address 10H). The I/0 input
port is first read in the foliowing interrupt routine, the
resulting instructions are then carried out, e.9g., error
message to the CCU. If the Ready Time Out monitoring
is then activated again, an "0" andthen a “1" must be
output via the I/0 output port address 10H.

5.1.5.9 Frequency divider

Various frequencies are available for the timers and
the MPST bus clock (CC) in the wrap zone X3. The fre-
quency data can he taken from the plug assignment
X3.
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5.1.5.10 Memory overview

Address} Unit / medium Position |Process} Address Unit / medium Position | Process
mode mode
FFFF Reserved for 4FFFF | EPROM AB4
extension units . or
iike, e.g., 40000 | RAM AB5
009X 35 DS 90, 35 &S 91 3FFFF | MPST bus
008X timer 8253 AB7 IO
004X interrupt controller A106 30000 | active subscribers
8259A 2FFFF | MPST bus Memory
0020 SRQ vekior A B A1B
001X input/output port AT7 . ABB 20000 | passive subscribers
FFFFF EPROM A74 1FFFF A4
or . transfer memory
EQO00 | RAM ATS Memory| 10000 AZ24
DFFFF | memory capacity reser- OFFFF | EPROM {1 A104
ved for units, like, e.qg., . ar
5000 35 DS 90, 35 DS 91 00000 | RAM A105

Only for a configuration with a max. of twg 35 DS 90
5.1.5.11  NMI! - non-masked interrupt

The NMI of the CPU 8088 is guided to the signal line BFD
{Power Failure Detect).

A suitable interrupt service routine is foreseen for pro-
cessing the NMI,

5.1.6 Timing

The tolerance of all the times amounts to +10 %

5.1.6.1 Internal access times
Signal Time (ns) Clock number Meaning
without Wait with Wait without Wait with Wait
MRDC 400 600 2 3 read memory
MWTC 200 400 1 2 ‘ write memory
IORC 400 600 2 3 read /0
AIOWC 400 600 2 3 write 1/0
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5.1.6.2 MPST bus access times
The times refer to a MPST bus clock of CC = 2.4 MHz

and a free bus (BB = 1).

Signal Time (ns) Meaning

R 1458 read

W 1458 write

BOV (R) | 1040 bus data valid
HSRQ 800 interrupt treatment

5.1.6.3 Transfer memory access times

The times refer to an MPST bus clock of CC=2.4 MHz
and a free transfer memory.

Signal Time (ns) Meaning

MRDC 1200 internal read
MWTC 1000 internal write

R 1400 MPST bus reads
W 1400 MPST bus writes
5.1.7 Settings

51.7.1 CCU/AS

The setting of the processor unit as 2 CCU or an active
subscriber is carried out with the plug X8, if the proces-
sor is being used as a CCU, it produces the MPST bus
clock. If the processor is being used as an active sub-
scriber, in which the CCU is not a processor card
35 ZP 93, it must be guaranteed, that an MPST bus
clock (CC < 5 MHz) is made availabls,

Jumper X6:
X8 X6
o0———-0 0 <
CCuU AS
Note:

Only one processor card 35 ZP 93 with the jumper X6
may be operated per ABB Procontic T300.

51.7.2 Transfer memory

The size of the transfer memory dependent on the as-
sembly can be set with the plug X4, If a larger transfer
memaory than 4 kbytss is equipped, attention is to be
paid but only 4 kbytes can be obtained by the MPST
bus. The transfer memory is obtained internaily inde-
pendent of the MPST subscriber number starting from
1000:H. The memory address is repeated depending
on the memory size, e.g., the same memory cell is
always addressed when using HM6116P-2 with the
addresses 1000:0H, 1000:1000H, 1000:2000H etc..

Jumper zone X4:

X4 X4
1 2 3 2 3
o 0—0 O—0 o
RAM = RAM >
2 x 2 kbytes 2 x 2 kbytes

5.1.7.3  Subscriber number and transfer memory

address

The subscriber number is set with the plug X9. The
subscriber number consists of the upper 5 address
bits, the upper 4 bits of which can be set on the 35 ZP
93. Byte & in the transfer memory of the example men-
tioned below is cbtained by another active subscriber
(AS) with the following address: 3000:4005H.

Jumper zone X9§:

A15 Al4 A13 A12

4 3 2 1
Q

X9 set address: 4XXXH

o
5 8 7 8

The transfer memory is atways obtained by the internal
CPU under the addresses

1000:00004 ... 1000:0FFFH := 10000H ... 10FFFH,
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5.1.7.4 RAM/EPROM

The type and size of the memory ICs can be wired up to
the plug X5 for 2 assembly positions each. A 20-polar
socket is available for each of the memory positions
A74, A75, AB4, ABS, A104, A105. If an IC is used with
only a 24—polar casing, ping 1 - 2 and 27 - 28 in the

sockst remain free!

The numbers given in the above table describe the pins
of the socket X5. If, for example, position A104, A105
should be equipped with an EPROM 2718, X5.2 must
be connected to X5.13 and X5.3 to X5.13,

Position EPROM RAM

A104 AB4 A74 27186 2732 2764 27128 27256 | 6116 6264 43258
A105 AB4 A75

1 5 9 - - 13 13 13 - - 18

2 6 10 13 16 16 16 16 14 18 1B

3 7 11 13 13 - 17 17 13 13 17

4 8 12 - - 13 13 18 - 14 14

The assignment is as follows:

Position Address area
High byte Low byte
A104 A106 0000:0 ... OOQQ:FFFF
A B4 A 85 4000:0 ... 4000:FFFF
A 74 A 75 ECQ0:0 ... EQQO:FFFF
5.1.7.5 Wait State interrupt of the data interface

An additional clock cycle can be set for slow memory
media. The setting is carried out with X7,

Attention: A wait cycle is inserted for all the bus ac-
cesses!

Jumper X7:

X7 X7
o—-a0 Q &)
without Wait with Wait

5.1.7.6 MPST bus clock

For a CPU ciock of 5 MHz:

Jumper zone X3:

Jumper zone X3:

X3
Oo0—--0

2 30
R7 CEX

Interrupi by RBB

The CCU must have the possikility of moving the active
subscriber currently on the bus by sending RBE = 0 for
the return of the bus. This takes place in the indirect
bus mede. This requires the subscriber, who receives
the bus to demask IR3 and the IR3 pin to connect with
RBB.

Jumper zone X3:

X3 X3
o——-o0 o——o0O
13 33 2 30
2.4 MHz CC IR3 RBB
5.1-12 ABB Pracontic T300 Issued: 11.80
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5.2.1 Technical data

Processor 8086
Co-processor 8087 (only for rubric 41)
Supply voltage 5VDC 5%
Current input 28 A 20 %
Power loss 15 W+ 30 %
Ctock frequency 8 MHz

Ambient temperature 0°C ... +b5 °C
Storage temperature -25°C ... +75 °C
Humidity rating F

Mechanicai stress when instalied VDE 0160
Dimensions 1 pitch

Weight 0.4 kg

Order nummer 35 ZP 93 with 80886
Order nummer 35 ZP 23 with B088/8087

GJR5133200 R3t
GJR5133200 R41

5.2.2 Description

nt )

The central processor card 35 ZP 93 can be used as | ﬂ"—
ihe central unit (CU} or as an active subscriber (AS) of 2 g Al 1
the multiprocessor control system ABB Procontic 3 C X4
T300. A coprocessor 8087 can be used as an option  ggy d
for a fast caiculation of geometric data. The exchange X1
of data between the 8086 and the 8087 is carried out
via the local bus, between the 35 ZP 83 and the 35 DS
90 via the system bus and to other active or passive o o
subscribers via the MPST bus. The card can process A A A TEE] A A
interrupts from the MPST bus and the system bus. 3 104| {84 | 74 X0 B il“B L4B 3)(5
timers and several I/O ports are also freely available. HB = k
A A A
MPST bus 105 85 75
{3 it
==
NS NS %5
Bus Transfer internal RAM o7
v oA Controller memory max, £l =
4 kbytes B0 kbytes X3 X6 X2
o
b4
= System bus x12
* 1 nidy ;—’—
Intel Intel Intef EPROM or
processor Processor timer 8253 RAM masx. . . .
hone 8057 - 4x64 Kbytes Fig. §.2-2 Component side (top view)
Code|lInterface, plug Design Pole
* pptional equipment X 1{MPST bus DIN41612, Part 2 |32
_ ) constr. form C
Fig. 5.2-1 Block ciagram X 2 |MPST bus DIN41612, Part 2 (32
constr, form C
X 3{interrupt, clock, /O~ |Wire-Wrap 34
5.2. Mechanical structure port, T300 bus signals
3 X 485ize of the transfer |Jumper field 3
. . e ‘memory (RAM)
Unit 2|£13 4the 1doibf size  Eurcocard format X & | RAM/EPROM Wire-Wrap 18
180 x 233.4 mm, 1 pitch. equipment
_ _ X 6|CCU or an active Jumper field 2
A maximum of two data interfaces 35 DS 90 or subscriber
35 DS 91 can be connected to the 35 ZP 93, X 7 [Wait states Jumper field 2
X 8(Size of the transfer |Jumper field 3
The drawn jumpers correspond to the factory settings; X9 'g‘ebmor)é (RAM) ser | ol o
. ; ubscriber’'s number Jumper fis
see aI'SO .SeCIIOH 5.2.7. Settings. X11|5ystem bus {io Ribhon cable 34
Attention: . B5 DS 90, 35 DS 91)
Tne slots may not be equipped with the segment add- X12 |System bus (to Ribbon cable 34
ress 4000H on the 35 DS 90! 35 DS 90, 35 DS 81)
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5.2.4
5.2.4.1

Plug assignment

MPST bus interface,

plugs X1, X2

All inputs of the interfaces X1 and X2 have a fan in of
max. liH = 0.04 mA; liL = 1.8 mA.

All the outputs of the interfaces X1 and X2 have a fan

out of max. loH = - 0.4 mA; loL = 16 mA.

Plug X1:

Pin Signal Meaning Pin Signal Meaning
X1.2a [UuB1 5 V voltage X1, 2c jus1 5 V voltage
X1.4a [UB1 5 V voltage X1, 4c |UB1 5 V voltage
X1. Ba UB3 - 15 V voltage X1. B¢ Ug2 15 V voltage
X1. 8a | AQO Address bit 00 X1. 8c | AD1 Address bit 01
X1.10a | ADZ2 Address bit 02 X1.10c [A03 Address hit 03
X1.12a | AQ4 Address bit 04 X1.12¢c AD5 Address bit 05
X1.14a | AD6 Address bit 06 X1.14¢c | AD7 Address bit 07
X1.16a | AQ8 Address bit 08 X1.16c | A0S Address bit 09
X1.18a | A10 Address bit 10 X1.18c [A11 Address bit 11
X1.20a | A12 Address bit 12 X1.20c | A13 Address bit 13
X1.22a | A4 Address bit 14 X1.22¢ A15 Address bit 15
X1.24a | WO Word transfer X1.24c | PFD Power Failure Detect
X1.26a | - - X1.26¢c |- -

X1.28a | BB Bus Busy X1.28c | RBB Reset Bus Busy
X1.30a ﬁa Service Request X1.30c _I:|S—R(':) Hold status SRQ
X1.32a | ACKo Acknowledge out X1.32¢ [ ACK; Acknowledge in
Plug X2:

Pin Signal Meaning Pin Signal Meaning

X2. 2a o0oo Data bit 00 X2. 2c | DO1 Data bit 01

X2. 4a D02 Data bit 02 X2. 4c |DO3 Data bit 03

X2, 6a D04 Data bit 04 X2 8Bc |DO5 Data bit 05

X2. Ba DO6 Data bit 086 X2. 8c D07 Data bit 07
X2.10a | D08 Data bit 08 X2.10¢c |DOg Data bit 09
X2.12a D10 Data bit 10 X2.12¢c |D11 Data bit 11
X2.14a | D12 Data bit 12 X2.14c |D13 Data hit 13
XZ.18a D14 Data bit 14 X2.16c [D15 Data bit 15
X2.18a | BOV Bus Operation Valid X2.18¢c {RDY Ready

X2.20a | SYNC Synchronisation signal X2.20c | CC Central Clock
X2.22a |- - X2.22¢c |RS Reset

X2.24a |wW Write X2.24c |R Read

X2.26a 70 /0 memcry area X2.26c¢ - -

X2.28a DMARQ | DMA Reguest X2.28¢ DMACK [ DMA Acknowledge
X2.30a 0OV 0 Vv voltage X2.30c |GV 0 V voltage
X2.32a |0V 0 V voltage X2.32¢ |0V G V voltage
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5.2.4.2 Wire wrap zone X3

Various inputs and outputs can be wired up with the 110
units in this wrap zone: timers, interrupt controliers and

i/0 ports.
Pin Signat Meaning Pin Signal Meaning
x3. 1 |IR6 IRS input X3.18 |R3B MPST bus signal
X3. 2 IR7 IR7 input X3.19 QE /O output port
X3. 3 CLK1 Clock timer 1 X3.20 QH/LEDT | IY0 output port
X3. 4 |GT1 Gate timer 1 X3.21 | QH/LEDZ | VO output port
X3. 5 | Outt Qut timer 1 X3.22 | QH/LED3 | /O outport port
X3. B CLK2 Clock timer 2 X3.23 DMACK | MPST bus signal
X3, 7 G72 Gate timer 2 X3.24 IND1 110 input D1
X3. 8 Outd Out timer 2 X3.25 IND2Z O input D2
X3. 9 QSsC 15 MHz cycle X3.26 IND3 /O input D3
X3.10 | oK 5 MHz cycle X3.27 | SYNC | Central clock
X3.11 PCLK 2.5 MHz cycle X3.28 ov 0 V voltage
X3.12 CcL1 7.5 MHz cycle X3.29 DEX X12. 5 line
X3.13 CcL2 1.5 MHz cycle X3.30 CEX X12.31 line
X3.14 CL3 0.75 MHz cycle X3.31 BEX X12. 3 line
X3.15 CL4 0.15 MHz cycle X3.32 AEX X12.29 Hne
X3.16 DMARQ | MPST bus signa! X3.33 CC MPST bus clock
X3.17 | IR3 IR3 input . | x3.38  |HiGH High level
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5.2.4.3  System bus

The system bus of the processor card 35 ZP 93 maybe  The ribbon cakle and the mechanical parts required to
loaded with a maximum of two data interfaces 35 D590 connect the processor card and data interface are

or 35 DS 91, supplied with sach data interface.
Plug X11:

Pin Signal Meaning Pin Signat Meaning
X111 MRDC Memory read X11.18 |- -

X11. 2 |iORC /0 read X11.19 |- -

X11. 3 | MWTC Memory write X11.20 |lUuB1 5 V voltage
X11, 4 | AQ1H Address bit {1 Xii.24 Al Address bit 01
Xi1. 5 | A03 Address bit 03 X11.22 jA18 Address bit 18
X11. 6 | AD5 Address bit 05 X11.23 | A8 Address bit 16
X111, 7 | AO7 Address bit 07 X11.24 A4 Address bit 14
X11. 8 [ A0S Address bit 09 X11.25 | A12 Address bit 12
X11.9 | A1 Address bit 11 X11.26 A0 Address bit 10
X11.10 [ A13 Address bit 13 xX11.27 A08 Address bit 08
X11.11 { Af5 Address bit 15 X11.28 | AO8 Address bit 06
Xi1.12 F A17 Address bit 17 X11.29 AD4 Address bit 04
X11.13 ]| At9 Address bit 19 X11.30 AQ02 Address bit 02
X11.14 | HLDA Hold Acknowledge X11.31 AQ0O Address bit 00
X11.15 [UB1 5 V voltage X11.32 | AEN Adress Enable
X11.16 ¢ - - : X11.33 | AIOWC /O write
X11.17 | - - X11.34 | DEN Data Enable

Stecker X12:

Pin Signal Meaning Pin Signal Meaning

X12. 1 |ov 0 V voltage xX12.18 | - -

X12. 2 JALE Address Latch Enable X12.19 - -

X12. 3 |BEX B exp. line X12.20 1D14 Data bit 14

X12. 4 |RES Reset from B8284A X12.21 |D12 Data bit 12

X12. 5 |DEX D exp. line X12.22 | D10 Data bit 10

X12. 6 |[CASD CAS 0 of the 8253A X12.23 1D08 Data bit 08

X12. 7 | CAS1 CAS 1 of the 825394 X12.24 | D06 Data bit 06

X12. 8 D Data bit 01 X12.25 |D04 Data bit 04

X12. 9 D03 Data bit 03 X12.26 |DO2 Data bit 02
X12.10 D05 Data bit 05 X12.27 DOO Data bit 00
X12.11 | Do7 Data bit 07 X12.28 |INTA Intr. acknowledge
X12.12 D09 Data bit 05 X12.29 AEX A exp. line
X12.13 C1 Data bit 11 X12.30 RDYi Ready internally
Xt2.14 | D13 Data bit 13 X12.31 CEX C exp. line
X12.15 |D15 Data bit 15 X12.32 |M/IO Msmory I/0 mode
X12.16 |- - . X12.33 |HOLD Holg request
X12.17 |- - X12.34 |0o vV 0 V voltage
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5.2.5 Function and structure

5.2.5.1 CPU und NDP

The processor 8086 is used as a CPU and the numeri-
cal processor 8087 for numerical calculations. The
processor 8086 is run in the MAX moda. The processor
and coprocessor are connected via the local bus. The
arbitration of the local bus is controlled via an RQ/GT
fine. The busy test line serves as the ready message of
the coprocessor to the host processor. The interrupt
cutput of the coprocessor is switched to the IR input of
the interrupt controller 8259A.,

CLOCK
GENERATOR
8284
CPU NDP
BO8S 8087
Ready | - Ready
CLK b CLK
Qs0 =~ QS0
QST = QS1
RQ/GT1 [ RQ/GTO
TEST [™ BUSY
INTR e inT IROp— INT
PIC :
82584 :
IR7 p.—
local bus

5.2-3 CPU with a numerical processor

5.2.5.2 Wait State Logik

if slow memories are used, the access times of which
are greater than two clock cycles (250 ns for the 8 MHz
CPU clock), a wait cycle can be inserted. The jumper
X7 must be openad here. Each access is extended in
this way by one clock cycle.

5.2.5.3 DMA

The processor card can be brought into the HOLD sta-
tus via the system bus. The HOLD ling and the HLDA

line are guided to the plugs X11 and X12. The HOLD
request is provided with a LOCK cycle. The CPU is
switched to the WAIT state with HLDA. The bus controi-
ler 8288 {(AB2), the address latches 74 L3 373 (A71,
A72, AB3) and the data drivers 74 LS 245 (A93, A103)

LR T Y

are switched to inactive with the signal AEN.

5.2.5.4 Memory

6 assembly positions are available (three 28-polar
sockets each for the HIGH and LOW bytes). The as-
sembly positions are already designed for a maximum
memory capacity of §4 KBytes (27512). The meamory
type (RAM, EPROM) and the memory capacity ara set

by wire-wrap connsctions to the plug X5.

Attention:

If the module is used together with 35 DS 90, the mem-
ory area 40000H ... 4FFFFH on the 35 DS 80 may not
be equipped.

5.2.56.5  Transfer memory (RAM)

The transfer memory is designed as a dual port RAM
and can be addressed by the MPST and by the system
bus. [ the transfer memory is addressed by one side
and another side also has access to it, the latter goes
into the WAIT state, until the former has finished its ac-
cess. The safe entry of data, which belong togsther
(e.g. a double word), is to be secured by a software
semaphore. The guarantee is made active by putting
the LOCK prefix before the corresponding command
(e.g.. LOCK XCHG AX, ES:SPHR). The memory size
normally amounts to 4 KBytes but can be extended to
16 KBytes or 64 KBytes. There is a limitation, that oniy 4
KBytes can be addressed by the MPST bus at any time.

Addressing the transfer memory by the MPST bus is
carried out by generating the subscriber no. and the
byte no. (see also DIN 66 264, part 1 and part 2). The
subscriber no. consists of 5 bits, 4 bits cf which are to
be set on the unit (XS). The 5th bit selects the upper or
lower half of the transfer memory.

The memory capacity belonging to one subscriber
number is 2 Kbytes (A10...AQ).
MPST bus transfer memory : Dual Port RAM

System bus 8086 address area: 10000 ... 1FFFF

Bit sample for addressing the transfer memory by the MPST bus:

Al5  A14 A3 A12 A1l | A10 A0S A0S

AQ7 A0 AQ05  AD4  AD3

A02  AQ01  AQD

X X X X Y 0 0 0

0 0 0 0 0 0 0 0

Subscriber's address

ubscriber’'s area:

5
Y = 0, Even numbered subscriber’s area 0, 2, 4 ... 30
Y =1, Odd numbered subscriber’'s area 1, 3, 5 ... 31

Address byte in the subscriber’s area

5.2-6
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if the word 0 is written into the transfer memoaory by the
MPST bus, this initiates an interrupt (IR4 for ¥ = 0, IR5
for ¥ = 1). The interrupt is resst by reading the corre-
sponding word.

Attention:

A defined output status must be produced by reading
the two words (1000:0H, 1000:800H} after switching
ON the mains voltage.

5.2.5.6

The multiprocessor-based bus transier is carried out in
2 levels. The interrupt treatment, for which an interrupt
vactor of 8 bits is output to the CCU is processed with
first priority,

MPST bus transfer

The bus transfer foreseen for the 35 ZP 93 (direct bus
mode) allows a multiprocessing, for which the bus ar-
bitration is carried out according to the geometric
priority {the slot on the extrems right—hand side has the
highest priarity). The bus arbitration is carried out by
the bus controller as far as the hardware is concerned.
The CCU is responsibie for supplying the clock for the
MPST bus when in the direct bus mode.

The CCU is the same as an active subscriber in the bus
transfer. The CCU has the highest priority and must be
located on the extreme right in the subrack.

- BB
- . MG
- - o _ HSEQ
I 1 1 !
Bus SRQ Bus SRQ Bus SRQ
Con- Con- Con- Con- Con- Con-
trol trol trol trol trol trol
ACKo ASn AS1 CCU ACKi

Fig. 5.2-4 Control signals for the bus transfer

The central processor card 35 ZP 93 is also capable of
working together with processor units (e.g., 35 ZE 93
and 35 ZE 94), for which the bus arbitration occurs by
the software (indirect bus mode). The use of the
35 ZP 93 in the indirect bus mode is also possible as
an active subscriber.

Direct bus mode

The central processor card is installed for the direct
bus mode after the hardware rest (/O port 12H = 0y,

Interrupt treatment in the direct bus mode:

An SRQ vector can be output in the direct bus mode.
The S5RQ exchange of data can only be carried out in
the direct or indirect bus rmodes.

Exchange of data in the direct bus mode:

if the CPU wishes to carry out an exchange of data via
the MPST bus, this leads to a bus request (BRQ) by tha
bus controller, which subsequently interrupts the ACK
line. A test takss place in the following clock cycles,
whether the bus was returned (BB = 1). If the BB fins is
inactive and the ACK line active, the bus is accepted
(switching on the data, addresses, producing the BOV
signal). The processor is in the WAIT state during the
time between the bus request until the bus arbitration {
BB = 0). A subscriber with a low priority must wait for a
bus arbitration, until the subscriber with the higher
priority has finished its bus cycle. A subscriber with a
lower priority can hlock itself against a bus transfer to a
subscriber with a higher priority by setting the LOCK
signal.

The MPST bus is obtained by the system bus from the
following addresses:

MPST bus active subscribers 30000 ... 3FFFF

MPST bus passive subscribers 20000 ... 2FFFF

Attention;

If the MPST bus is occupied by, for example, a com-
mand:

LOCK MOVE mem, reg ; move string via the MPST bus
without an interruption, other active subscribers can-
not obtain the bus for the length of the command ex-
ecution. The monitoring for Ready Time Out can be
prompted.

Indirect bus mode
Interrupt treatment in the indirect bus mode:

If an active subscriber wishes to output an interrupt
vector, it enters this in the SRQ output latch {I/0 ad-
dress 20H) with an OUT command. The SRQ line is acti-
vated in this way, and the CCU answers with HSRG and
by setting the ACK line. The SRQ vector is read. ACK
and HSRQ. The active subscriber can check that the
SRQ vector has been received by testing the bit 7 of
the I/0 input port (/O address 10H}).

Bit7 =20 SRQ vector has not yet been read by
the CCU

Bit 7 = 1 SRQ vector has been read by the CCu,

SRQ latch free for a new vector

Using the 35 ZP 93, it is possible to carry out the SRQ
transfer in the indirect bus mode and to operate the
data transfer in the direct bus mode at the same time.

ABB Procontic T3004ssued: 11.90
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Exchange of data in the indirect bus mode:

if an active subscriber wishes to carry cut an exchange
of data via the MPST bus, it registers this by outputting
an SRQ vector to the central unit, The central unit
grants its permission for the bus transfer with a soft-
ware entry. The active subscriber sets its /O port
(12H = 1) and generates the MPST bus address. Sev-
eral writing or reading cycles can be carried out without
returning the bus. The bus is returned by resetting the
/0 port (12H = D). The CCU can interrupt the current
bus cycle of an active subscriber by setting RBB = 0.

The signal RBB can be defined as the interrupt IR3 oras
an l/C input in the plug zone X3. A return reguest of the
MPST bus can then be processed by the CCU. If the
interrupt is set, this must be activated before the bus
access.

1O units

Timer 8253

Various programming types of the timers 1 and 2 are
possible with the plug zone X3. The timer 0 is perma-
nently set for the Ready Time Out monitoring. More de-
tails concerning the programming of the timer are 1o be

taken from the data shest of the 8253.

/0 address: 80H Data: D07 ... DOC
Address Function
80 Timer 0
82 Timer i
84 Timer 2
86 Control word

interrupt Controller 8259A

The interrupt controller is connected to the system bus
as an |/O device. The interrupt reguests are read hy
the 8258A and handed on to the CPU as interrupt re-
quests according to their priority. The CPU reads the
vector prepared by the 82538A during the INTA cycle.
The vector points to the interrupt vector tablg, in which
the segment and the instruction pointer of the respec-
tive interrupt service routine are located.

The codes of the interrupt inputs are as foliows:

T
R Function Signal name
Input
IRO | Interrupt by the
Co-Processor 8087 IR87
IR1 { Ready Time Out TOUT
IRZ { Read interrupt vector SRQ1
IR3 | For free use, primarily for _
the 2nd 35 DS 90 or 35 DS 81| IR3 (X3.17)
IR4 | Word 0 of the 1st half IRWO
of the transfer memaory
IR | Word 0 of the 2nd half
of the transfer memory IRW1
IRE | For free use iR6 (X3.1)
IR7 | For free use, primarily for R7 (X3.2)
the 1st 35 DS 80 or 35 DS 91
/0 address 40H Data: DO7 ... DOO
Address| Function
40 IRR, ISR, ICW1, OCwW?2, OCW3
42 IMR, OCW1, ICW2, ICW, ICW4

SRQ sending and reception register

The SRQ function to receive is only active when operat-
ing the unit as a CCU (X6.1-2 connected). A unit
switched as an active subscriber or as a CCU can use
its SRQ sending register. The SRQ vector is output by
the SRQ controller with the entry in the SRQ sending
register (address 20H}. The SRQ controller of the CCU
stores this vector. The CCU can read the vector from
the SRQ recepticn register (adress 20H). If the
356 ZP 93 is being used as a CCU, the vector entered in
the SRQ sending register is entered in the SRQ recep-
tion register by the SRQ controller via the MPST bus.
The vector sends itself an SRQ vector, so that the vec-
tor can be read again under the address 20H, 8.g., the
card is a CCU.

SRQ sending register
i¥O address: 20H
Data: DO7 ... OO

SRQ reception register
/O acddress: 20H
Data: DO7 ... BDOO (only connected for X6.1-2}

/0 output port 74259

The /0 output port serves to control various functions
and the LEDs on the front panel of the 35 ZF 83. The
port is selected (A01 ... AQ3)} and the status output
with the data bit DQ0C.

5,2-8
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The outputs are assigned in the following way:

6] Function with DO = 1 Signal name

Address

10 Activate TOE
Ready Time Out

12 indirect bus mode BM

14 SYNC = 0 on the SYNC
MPST bus

16 DMARQ = 0 on the DMARQ
MPST bus

18 For free use QE (X3.19)

1A LED1 'on’ and QE, LED1 {X3.20)
free use

1C LEDZ 'on' and QE, LEDZ (X3.21)
free use

1E LED3 'on' and QE. LED3 (X3.22)
free use

HO input port 74 LS 373

The input port is a transparent latch, the data of which
can be censtantly read at the output. The status of the
inputs are frozen, when the Ready Time Qut monitoring
is addressed, and can then be read by the CPU.

I/Q address: 10H Data: D07 ... DOO

Data bit | Function Signal name
DO MPST bus occupied DMACK

D1 for free use IND1 (X3.24)
D2 for free use INDZ (X3.25)
D3 for free use ING3 (X3.26)
D4 MPST bus occupied BB

D5 Dual port RAM request —Rmﬂ

D6 MPST bus request EiR—Q

D7 SRQ Vector output %

5.2.5.8

The supervision of the ready time out enables a defined
interruption of the system in the case of an error, A
time batween G and 533 ms can be set by program-
ming the timer 0. The timer § must be programmed in
mode 2 {see data sheet of tha 8253). The Ready Time
Out monitoring is activated by setting the IO output
port {10H = 1),

Ready Time Qut

If the processor is kept in the WAT state for longer than
the set time, the Ready Time Qut monitoring is add-
ressed and produces a ready signal for the processor,
which is independent of all status, and an interrupt
(IR1). The status are frozen at the same time at the
inputs of the I/0 input port (address 10H). The /O input
port is first read in the following interrupt routine, the
resulting instructions are then carried out, e.g., error
message to the CCU. If the Ready Time Qut monitoring
is then activated again, an "0" and then a "1" must
then be output via the I/0 output port address 10H,

5.2.5.9 Frequency divider

Various frequencies are available for the timers and
the MPST bus clock (CC) in the wrap zone X3. The fre-
quency data can be taken from the pin assignment X3.

4BB Procontic T300/Issued: 11.90
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5.2.5.10

Memory ovarview

Address| Unit / medium Position | Process| Addresq Unit / medium Position |Process
mode mode
FFFF reserved for 4FFFF | EPROM AB4
extension units or
like, e.g., 40000 | RAM ABS
009X 35 DS 90, 35 DS 91 3FFFF | MPST bus
008X timer B253 ABY 170
004X interrupt controller At(0B 30000 | active subscribers
82584 ZFFFF | MPST bus Memory
0020 SRQ vektor A 8,A18
001X input/output port A77,A88 20000 | passive subscribers
FFFFF | EPROM AT74 1FFFF A 4
or transfer memory
EQQCO | RAM AT7S Memoryl 10000 AZ4
DFFFF | memory capacity reserv OFFFF | EPROM | A104
ed for units, like, e.g., or
5000 35 D3 80, 35 DS 91 00000 | RAM A105
Only for a contiguration with a maximum of two inter-
face units.
5.2.6 Timing
The tolerance of all the times amounts tc +10 %
5.2.6.1 Internal access times
signal time (ns) clock number meaning
without Wait with Wait without Wait with Wait
MRDC 400 600 2 3 read memory
MWTC 200 400 1 2 write memory
IORC 400 600 2 3 read t/O
AIOWC 400 B0OC 2 3 write /0
5.2.6.2 MPST bus access times 5.2.6.3 Transfer memory access times

The times refer to a MPST bus clock of CC = 2.4 MHz  The times refer tc a MPST bus clock of CC = 2.4 MHz

agi%naalfree ?g'%e(%s)z 1} meaning and a free transfer memory.

Signal Time (ng) Meaning

El 1187 read Signal Time (ns) Meaning

W 1167 " write MRDC 1200 internal reading

BOV (Wy| 720 bus data valid MWTC 1600 internal writing

BOV (R) 507 bus data valid j 1400 MPST bus reading

HSRQ 800 interrupt _treatment W 1400 MPST bus writing
5.2-10 ABE Procontic T300 fssued: 11.90



5.2.7 Settings

5.2.7.1 CCU/AS

The setting of the processor unit as a SCU or ar active
subscriber is carried out with the piug X6. If the proces-
sor is being used as a CCU, it produces the MPST bus
clock. If the processor is being used as an active sub-
scriber, in which the CCU is not a processor card
35 ZP 93, it must be guaranteed, that an MPST bus
clock (CC <= 5MHz) is made available.

Jumper X6:
XB X6
o———0 o] o)
CcCcu AU
Note:

Only one processcr card 35 ZP 93 with tha jumper X8
may be operated per ABB Procontic T300.

5.2.7.2 Transfer memory

The size of the transfer memary dependent on the as-
sembly can be set with the plug X4. If a larger transfer
memory than 4 Kbytes is equipped, attention is to be
paid but only 4 Kbytes can be obtained by the MPST
bus. The transfer memory is obtained internally inde-
pendent of the MPST subscriber number starting from
1600:H. The memory address is repeated depending
on the memory size, e.g., the same memory cell is
always addressed when using HMB116P-2 with the
addresses 1000:04, 1000:1000H.,

5.2.7.4 RAM/EPROM

RAM | z.B. Type X4 X8
T2 3 1z 3
2K x 8 6116 O OmmO | O CmmD
12 3 i 2 3
BK x 8 6264 OmD O O O O
12 3 12 a3
32K x 8 62256 ComO O OmmD O

Setting the size of the transfer memory (RAM)

5.2.7.3 Subscriber number and transfer

memory address

The subsecriber number is set with the plug X9, The
subscriber number consists of the upper 5 address
bits, the upper 4 bits of which can be set on the
35 ZP 93. The byte 5 in the transfer memory of the
example mentioned below is obtained by another ac-
tive subscriber (AS) with the following address:
3000:4005H.

Jumper zone X9:

Alh A14 A13 A12
4 3 2 1
O
X9 set address: 4XXXH

O
5 6 7 8
The transfer memory is always obtained by the internal
CPU under the addresses

1000:0000H ... 1000:0FFFH := 10000H ... 10FFFH.

The type and size of the memory ICs can be wirad up to
plug X5 for 2 assembly positions each. A 20-potar
socket is available for each of the memory positions
A74, ATS, AB4, ABS, A104, A105. If an IC is used with
only a 24-polar casing, pins 1 - 2 and 27 - 28 in the

socket remain free!

The numbers given in the above table describe the ping
of the plug X5. If, for exampls, positions A104, A105
should be equipped with an EPROM 2716, X5.2 must
be connected to X5.13 and X5.3 ta X5.13.

position EPROM RAM

A104 Ag4 AT74 2716 2732 2764 27128 27256 | 6116 6264 43256
A105 AB4 A75 '

1 5 9 - - 13 13 13 - - 18

2 6 10 13 18 16 15 16 i4 16 16

3 7 11 13 13 - 17 17 13 13 17

4 8 12 - - 13 13 18 - 14 14

* Only significant for positions A74 and A75| See also

The assignment is as foliows:

the assignment of the memory position address "
area under 5.2.5.10. position address area
high byte low byte
A104 A108 000G:0 ... OCO0:FFFF
A 84 A B5 4000:0 ... 4000:FFFF
A 74 A 75 EO0O:0 ... EQOQ:FFFF
ABR Procontic T300/issued: 11,90 5.2-11
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5.2.7.5 Wait state

An additional ciock cycle can be set for slow memory
media. The setting is carried out with X7.

Attention: A wait cycle is inserted for all the bus ac-
cesses!

Jumper X7:

X7 X7
o——-0 O o
without Wait with Wait

5.2.7.6 MPST bus clock

For a CPY clock of 8 MHz:

Jumper zone X3:

X3
o0——o0

13 33
2.4 MMz CC

Interrupt of the data interface

Jumper zone X3

X3

IR7  CEX

interrupt by RBB

The CCU must have the possibility in the indirect bus
mode of moving the active subscriber currently on the
bus by sending RBB = 0 for the return of the bus. This
requires the subscriber, who receives the bus, to de-
mask IR3 and the IR3 pin is connected with R8B.

Jumper zone X3

X3
O——o0
17 18

R3  PBB

5.2.8 Model differences between

35 ZP 93 R31, R41 and R11, R12

The differsnces between the previous 5 MHz varsion
(R11, RZ21) and the 8 MHz version (R31, R41} are listed
in the following.

The printed board description can be the differing fea-
ture. The printed board code is GJR5133311 Px,
whereby it is the 5 MHz version for x =1 ... 5 and tha
8 MHz version for x = 6. .

Further differences include the following:

— The limitations for the interrupt treatment in the di-
rect and indirect bus modes are no longer valid

- Extension for plug X8: RAM in the segment 1000

- Alteration of the clocks to wire wrap zone X3 (X3.9
to X3.15)

- Extension of the system bus; X11.32, X11.34

- Altering the timing (internal access times)

- Setting the transfer memory

- Setting the RAM/EPROM equipment

- Address decoding for the slots A74, A75, A84, A85

-~ Value for the MPST bus ciock.

5.2-12
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6 Data interfaces

35 DS 90 R20: Data interface for RS427 (RS423), RS232C and 20 mA current loop,
35 DS 91 R1: Data interface for RS423 and RS5232C, without memory blocks,

35 S 91 R2: Data interface for RS423 and RS232C, without memory blocks,

35 DS 91 R3: Data interface for RS423 and R5232C, with memory blocks,

2-fold.
2-foid.
2-fold.
Z2-toid.
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6.1.1 Technical data

Number of interfaces

Interface 1

Interface 2

Memory extension

U1 pos. supply voltage
U2 pos. supply voltage
UB3 negative supply voltage

Power loss

gt for UB1
B2 for UB2
i3 for UB3

Ambient temperature

Storage temperature

Humidity rating

Mechanical stress when installed

Dimensions
Weight

Order number

6.1.2

The unit 35 D3 90 operates with the system bus of
the processor card 35 ZP 93. The current supply of
the data interface comes via the plug for the MPST
bus.

Description

6.1.2.1 Serial interfaces

The 35 DS 390 has two serial interfaces for a full du-
plex operation. Every interface is equipped with an in-
terface switch for RS422 (RS423), R5232 and 20 mA
current loop (active, passive). The transfer rates can
be set separately for the sender and receiver of gach
interface (110, 300, 600, 1200, 2400, 4800, 9500,
19200 and 38400 Baud). A 25-polar standard plug is
available for each interface. There is an operation dis-
play with LEDs on the front panel. The MPSC 8274
from Messrs intel was used as the interface biock. The

2

RS 232

[=Ia i L]

no 42

20 mA
RS 232
RS 422
20 mA

max. 256 KByies

+5V+5%
+15V 5%
-5V +£5 %
25W 20 %

typically 0.4 A, max. 0.65 A
typically 0.08 A, max. 0.15 A
typically 0.08 A, max. 0.15 A

0°C ... +55°C
-25°C ... +75°C
F

VDE 160

1 pitch

1.0 kg
GJR5133300R20

MPSC can be programmed for an asynchronic and a
bit-synchronic transfer protocol.

6.1.2.2 Memory extension

The 35 DS 90 also has a memory extension of maxi-
mal 256 Kbytes. A total of eight 28-polar slots are
available for higher and lower bytes. The slots can be
equipped with EPROM as well as RAM.

5 System-Bus
MPSL 827 -
EPROM
] Rav
RS232 RS232 HB
RS477 R5427
20 mA 20 mA

6.1-2
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6.1.3 Mechanical structure
Unit in  the doubie-size Eurocard
160 x 233.4 mm, 1 pitch.
nd )
1m I
Al
X3 8
K 2D1 L H
N TF 3
A 2y A A
L 13 12
A
L H
TS g
DTR (] X10
=T |-
K ::
Dxm K o A
N :: N o
X1 A s - A .-
T L % L s
ATs A ] B
DTR X18 L]
g . TXRX RXTX "
L=l x5 |

K
I
N 2=l ¥34
Eom s
A
B 2)(171 D1D1 17

L/‘\_: |

Fig. 6.1-2 Component side (top view)

X1

format

A maximum of two data interfaces 35 DS 90 can be

connected to a 35 ZP 93.

Summary of the interfaces and piugs

Codginterface, plug Mode! Pola
X1 |MPST bus DIN416t2, part?2 | 32
{only current supply)constr. form C
X2 |MPST bus DiN41812,part2 | 32
{only current supply)|constr. form G
X3 |Serial interface Cannonconnector! 25
channel A

X4 |Seriat interface Cannonconnector! 25
channel B

X5 |System bus Flat cable 34
to the 35 ZP 93

X6 {System bus Flat cable 34
to the 35 ZP 33

X7 IMPSC 8274 inter-  |Wire-wrap 2
rupt, high-active

X8 {20 mA current loop, Wire-wrap 4
channel A

X8 |20 mA current loop, Wire—-wrap 4
channel B

X10 |Operating load, Wire-wrap 3
channel A

X1i 10Operating load, Wire-wrap 3
channel B

X12 |RAM/EPROM Wire-wrap 22
eguipment

X13 (Connection: Wire-wrap 2
screen —~ 0 Volt, A

X14 |Connection: Nire—wrap 2
screen - 0 Voit, B

X15 |Addresses of the Wire—-wrap 2
assembly positions

X186 |20 mA current toop, Wire-wrap 4
channel A

X17 120 mA current loop, Wire—wrap 4
channel B

X18 lAddresses of Wire—-wrap 3
the MPSC 8274

X189 ISYNDET for 8274, Wire—-wrap 2
channel B

X21 jBaudratechanneiA, Wire-wrap 18
Transmit Data

X22 |Baudratechannel A, Wire—wrap 18
Receive Data

X31 |BaudratechannsiB, Wire-wrap 18
Transmit Data

X32 jBaudratechanneiB, Wire—wrap 18
Receive Data

X34 [Baud rate clock Wire-wrap 2
oscillator

X35 [MPSC 8274 inter- Wire—wrap 2
rupt, low-active

ABS Procontic T300/isswed; 11.80
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6.1.4 interface values 6.1.4.2  Serial interfaces X3, X4
Plug X3: 8274 channel A

6.1.4.1 MPST interface, plugs X1, X2 Pin Signal Meaning I Operating mode | /O
N +i tn X1, X2 t f th t name
No connections to X1, X2 except far the current sun- ,
ply. The ACK line is a through connection, X3.1 |Screen |Protective
ground
Plug X1: X3.2 T’ﬁ Transmit | RS422 RS232 o
data
Pin Signal name |Meaning X3.3 [RxD Receive | RS422/423 RS232 |
data
X1. 2al Ui 5 V voltage x3.4 |RTS Recuest
X1. 4al U1 5 V voltage
X1. 6a| Uss ~15 V voltage to send RS232 1 C
%1 30a| - B X3.5 {CTS Clear R5423 RS232 [
X1.32a| ACKo Acknowledge out to send
X1, 2c| Ust 5 V voltage X3.6 .
X1. 4c} UBi 5 V voltage X3.7 |GND | Signai
X1. Bcf UB2 15 V voltage oV .
%1.30c1 - _ X3.8 |CD garrler R5423 RS232 |
e . etect
X1.32¢c| ACKi Acknowledge in X3.9 |Txie Transmit 20 mA
data
Plug X2: X3.101Txl+ passive
- - ) X3.11
Pin | Signal name |Meaning X3.12|SYNDET [Syncr. | RS423 RS232 | |
X2. 2al - - detection
X2. 4af - - X3.13
X2.28a| - - X3.14
X2.30a|0 v 0 V voltage X3.15
X2.32a10V 0V voltage X3.16
X2, 2cl - - X317
X2. 4c| - - X3.181TxD Transmit | RS422 0
X2.28¢cy - - data
X2.30c| OV 0 V voliage X3.19
X2.32c|0V 0 V voltage X3.20{DC7TR Data RS232 0
terminate
ready
X3.21{RxD Receive | R5422
data
x3.22
X3.23
X3.24 | Rxl+ Receive 20 mA
data
X3.25|RxI- passive
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Plug X4: 8274 channel B

Pin Signal  {Meaning | Operating mode | 140
pame

X4.1 |Screen |[Protectiva
ground

X4.2 |TxD Transmit [ R3422 RS232 [ O
data

%4.3 [RxD Receive
data R5422/423 RS232f |

X4.4 [RTS Reguest R§232 0
to send

X4.5 [CTS Clear R5423 RS232 !
to send

X4.6

X4.7 |GND Signal
ground

X4.8 [CD Carrier RS5423 RS232 |
detect

X4.9 [Txi- Transmit 20 mA
data

X410 Txl+ passive

X4.11

X4 121SYNDET | Syncr. RS423 RS232 [
detection

X4.13

X4.14

X4.15

X4.18

xXa4.17

X4.18[TxD Transmit | RS422 0]
data

X4.19

X4.20[DTR Data RS232 G
terminate
ready

X4.21|RxD Receive RS422 t
data

X4.22

X4.23

X4 .24 1Rx+ Receive 20 mA
data

X4.25|Rxl- passive

Operating |max. cable length* Max. baud rate

mode

R5422 500 m 38,400

R5232 50 m 19,00

20 mA 200 m 9,600

" Type LIYCY 5 x 0.14 mm?2 with a common screen.

6.1.4.3 System bus

The system bus of the processor card 35 ZP 93 may
be loaded with a maximum of two data interfaces
35 DS 90. The ribbon cable and the mechanical con-
necting elements required for the connection of the
processor card with the data interface are inciuded
with every data interface.

Plug X5:

Pin Signal name Meaning

*X5.1 MRDC Memory read
X5.2 IORC 10 Read

X5.3 MWTC Memory write
X5.4 A1 Address bit 01
X5.5 AD3 Address bit 03
X5.6 AQ5 Address bit 05
X5.7 AQ7 Address bit 07
X5.8 A0S Address bit 09
X5.9 Att Address bit 11
X5.10 A13 Address bit 13
X5.11 A16 Address bit 15
X5.12 A7 Address bit 17
X5.13 A18 Address bit 19
X5.14 HLDA - Hold Acknowl,
X5.15 +5V Supply voltage
X5.16

X5.17

X5.18

X5.19

X5.20 + 5V Supply voltage
X5.21 BHE

X522 A18 Address bit 18
X5.23 AlB Address bit 18
X5.24 Al4 Address bit 14
X5.25 Al12 Address bit 12
X5.26 AtQ Address bit 10
X5.27 AQ8 Address bit 08
X5.28 A0B Address bit 06
X5.29 AD4 Address bit 04
X5.30 AQ2 Address bit 02
x5.31 ADO Address bit 00
X5.32 Reserved Special uses
X5.33 AIOWC Adv, I/0 write
X5.34 Reserved Special uses

The given lengths are recommended values. Please
note the data of the units to be connectad for the ac-

tual lengths,
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Plug X8: 6.1.5 Settings

Pin Signal name Meaning
X5 1 GND Ground 6.15.1 Serial intarfaces
X6.2 ALE Addr. latch enab. Baud rates
X8.3 BEX Line B exp.
X6.4 RES Resetfrom 8284A The setting of the baud rate is carrieg out using the
X6.5 DEX Line D exp. plug panel X21-X32. The plug X34 serves to discon-
X6.6 CAS0 CAS 0 of the nect the clock ascillator but should normally always be
8259A connected.
X8.7 CAS1 CAS 1 of the
8259A Channet A
X6.8 D01 Data bit 01
X6.9 D03 Data bit 03 X2 X2z
X6.1 D05 Data bit 05 ° © o o 38200 baud
X6.11 DO7 Data bit 07 o 0 © o 13200 baud
X6.12 D09 Data bit 09 o o © ¢ 3600 baud
X6.13 D11 Data bit 11 °c © © o 4800 baud
615 |o1s Data bt 15 ° o 0 o 2400 bau
) o o c 0 1 200 baud
X6.16 c O o—o0 600 baud
X6.17 00 o O 300 baud
X6.18
X819 17 0 o118 17 o o 18 110 baud
X5.20 D14 Data bit 14 TxD RxD
X6.21 D12 Data bit 12
X6.22 D10 Data bit 10 Channel B
X6.23 D08 Data bit 08
X6.24 D06 Data bit 06 X31 X32
X6.25 DC4 Data bit 04 1T o o2 1 o o2 38 400 baud
X6.26 bao2 Data hit 02 0o o o 0 19 200 baud
¥X6.27 DOO Data bit 00 0 © o0—0 9 800 baud
X6.28 INTA intr. Acknow!. o—o0 o o 4 800 baud
X6.29 AEX Line A exp.
X6.30 RDYi Ready internally o o o o 2 400 baud
X6.31 CEX Line C exp. o o o o 1 200 baud
X6.32 M/10 Memery 1/0 mode c o0 o o 600 baud
X6.33 HOLD Hold request o 0 o ©° 300 baud
X6.34 GRD Ground 170 018 170 o8 110 baud
TxD RxD
Thelines AEX, BEX, CEX and DEX must be wired up in
wrap zone X3 on the processor card 35 ZP 93 ac- The foltowing is set as an example:
cording to their use. Channei A Sender 300 baud
Receiver 600 baud
Channe! B Sender 4 800 baud

Receiver S 600 baud
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Operating modes

RS232
Channel A Channel B
1 2 3 1 2 3
X10 o o0—0 X110 o——0

The inputs for the control signals SYNDET, CD and
CTS are set permanently to RS423/RS232 and the out-
puts for RTS, DTR permanently to RS232.

If the input signal SYNDET B should be used for the
channel B of the 8274, the jumpar X19 must be con-
nected. The signal RTS for channel B is then no longer
available,

R8422

Channel A Channei B
1 2 3 1 2 3
X10 o—o0 o Xite——o o

20 mA current loop, active

Channe! A Channel B
4 3 4 IS 4 3 4 f
2 1 2 9 2 1 2 1
X8 X16 X9 X117
20 mA current ioop, passive
Channel A Channel B
4 3 4 3 4 3 4 3
o—o0 0—o0 o— O o—o0
0 o 0 o 0 0 0 O
2 1 2 1 2 1 2 1
X8 X186 X9 X17

The loop current is limited to typically 20 mA in the
sender and receiver in the active and passive modes.
The maximum voltage Ugx; is < 24 V, when the loop
resistance Rs = 0,

Attention;

The 20 mA interface may not be active. if the interface
RS 232 is active. This can lead to the cestruction of
the interface.

6.1,5.2 Address overview

Addresses in the I/OQ area

Basis address of the MPSC 8274

X18 e} Channe! A Channel B
3 2 1 |Basic Data Com- | Data Com-
addrass mand mand

o o—o |100H 100H | 104H 102H 106H
c—0 o | 200H 200H  1204H ]202H | 206H

Address assignment from 35 DS 90 to 35 ZP 93

Paositions Address X15 Address X15

i 2 1 2

o—a g o
A10, A11 (40000 ... 4FFFFH | 80000 ... 8FFFFH
A12, A13 [50000 ... 5FFFFH [ 30000 .. . 9FFFFH
A14, A15 [60000 ... 6FFFFH | AQOOO ... AFFFFH
A16, A17 | 70000 ... 7FFFFH | BODOO . BFFFFH
DO0Q0 ... DFFFFH

If the memory IC used is smaller than 64 kbytes it
leads to the repetition of the memory area for differant
memory addresses within the decoded 64 kbytes.
l.e., the byte 0 can be obtained under the following
addresses when using an 8 k x 8 memory IC on the
positioned A10, A11:

80000H, 84000H, 88000H, 8COO0H,

It a link capacity of 32 kbytes is to be obtained and only
memory ICs of 8 k x 8 are avaiiable on the positions
A10, A11, A12, A13, the segment must be put on
8CO00H.

ABB Precontic T300/ssued: 11.90
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6.1.6

The type and size of the memory ICs can be wired up
to the plug X12 for two assembly positions each. A
28-polar socket is available for each position A10 to
A17. 4 an IC is used with a 24-polar casing only, ping
1-2 and 27-28 in the socket remain frae.

RAM/EPROM equipment

The numbers given in the tabie code the pins of plug
X12. I, for example, positions A10, A11 are to be
equipped with an ZEPROM 2716, X12.21 must be con-
nected with X12.6 and X12.20 with X 12.8.

The low bytes are A11, A13, A15, A17 and the high
bytes are A10, A12, Al14, Al6.

Position EPROM RAM
A10  A12 Al4 Al1B 2716 2732 2764 27128 27256 | 6116 6264 43256
A1 A13 Al5 A17
22 18 14 10 - - & 6 6 - - 2
21 17 13 9 6 4 4 4 4 1 4 4
20 16 12 8 B8 B8 - 3 3 8 B 3
19 15 11 7 - - B 6 2 _ 1 1
6.1.7 Interrupt wiring RS232
The interrupt output of the 8274 can be connecied _-'m , i | Jorxe |[__
with the plugs X7/X35 with the lines BEX and CEX of N | Ji_( ! _
the system bus. The plug X7 switches an active high = —— —+—— =
interrupt to the line CEX and the plug X35 an active iow 2 : : | I 20
interrupt to the line BEX. a0 _l | D o0
(- (W]
_ L
35 DS 80 35 DS 90 or other units
2 X35
o o BEX
w— RS422
2 X1
{ ! l M X T e i___-_
JEAEN | |
. oo . 2 I ,'l‘, 2 Tx0
Flg. 6.1-3 ) 3 i ; ! 3 0]
' b |1 .
TxD i} ! i i ] Tl
RxD 2 E X ! | 2 RxD
. . - . T LI
6.1.8 Application instructions ! v v L
When connecting the serial interfaces, attention is to 35 D5 90
be paid that the connections are carried out com- Attention:

pletely as described in the following drawings. Special
attention is tc be paid to the fact, that the pin 7 (GND)
is connected for RS 232 as well in order to guarantee
the functioning of the interference suppression coil.

If 2 units, which are supplied from different mains, are
to be connected with the RS 232 interface, consider-
able voltage differences can arise, and these destroy
the interface biocks. If this is the case, the 0 V area of
the two units is to be connected with a conductor,
which has a sufficient cross section.

Attention is also to be paid to the fact, that the screen
is always put on ong side only. This should be carried
out on the side turned away from the 35 DS 90, if pos-
sible. if this is not possible, the screen is connected
with the casing via the plug X3/X4. There are no inter-
ference pression coils installed in the lines X3.1/X4.1.

A chassy earth connection may not be created with
the interface cable for RS422. An equipotential bond-
ing between the two systems must be carried out us-
ing a conductor with a sufficient cross section
(> 4 mm? } in order to prevent a voltage difference
being created between the 35 DS 80 and the other
urit,

RS423 (only receivers)

X35K0 .
< K13, .
R —] r’j———)j\ -——c‘!;

o 1
Axl 3

1]

|
I
']
!I

H T
L w 1

a7

—_—

35 DS 90
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Current loop 20 mA

’_- T - X3
i 2 X1, 1 X .
s P X 5 1 i
w | Tee 4 X183 5 X164 % ! 1 I
T T > ir
H ¥ 1 2 | Uex =26V
e Ve - o D_T. ’ I
. j E R PR I
24 | Rals <X83 ’ ) lI' ]l r I ’
. ¥
L ]
35 DS 80 35 DS 90 35 DS 50 other unit
passive active passive passive
T Fig. B.1-4: Interface connections
L K13 4
1 5 (l‘
I ] B
: ‘ Relay
R N
M
3 I_.v h
1 2 ; |
1 2 VI ‘ I
i I
¥ ~l
. ¥ Switch
35 DS 80 other unit
active passive
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6.2 Data interface 35 DS 91 R1
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6.2.1 Technical data

interface specification

Transfer rates

Channels

Handshaikes

Protocols

Supply voltages:

UB1 positive supply voltage

Us2 positive supply voltage

83 negative supply voltage

UsR Buffer valtage (lithium battery)

Supply currents with the full equipment:

IB1 from LIB1
B2 from UB2
I3 from UB3
Power dissipation

Ambient temperature

Storage temperature

Humidity rating

Mechanical stress when installed
Electromagnetic compatibility (EMC)

Dimensions
Weight
Order number

Accessories:

RS 423 and RS 232 C

Note:
No display of the operating status of the serial interface
using LED

110, 300, 600, 1200, 2400, 4800, 9600, 19200 and
38400 baud

Note:
The transfer rate can only be set in common for the
sender and receiver of one channel.

2

Hargware handshakes via "request to send’ and 'clear
to send’; software handshake via XON and XOFF.

Asynchronic protocol with 1 start bit, B data bits, 1 stop
bit and no parity bit.

Note:

Further asynchronic protocols can be programmed.
Asynchronic, byte-synchronic, bit-synchronic transfer
protocols can be programmed.

0°C ... +55°C
-25°C ... +75 °C
F

VDE 160

IEC 801

1 pitch
1.0 kg
GJR5137410 R1

Lithium battery 07 LB 20 R1 GJRE223500R1
Lithium battery module 35 LE 90 R1 GJR5146300R1
g§.2-2 ABB Procontic T300¢ssued: 11.80



6.2.2 Description

The data interface 35 DS 91 operates with the system-

bus of the processor card 35 ZP 93 R31, R41 (8 MHz
version}. Two 35 DS 91 or a combination of 35 DS 91

and 35 DS 90 can bs connected to the processor card
35 ZP 93 using the system bus. The current supply of
tha data interface comes via the MPST bus,

H1 H? Battery
X4 X3  aal
Channe‘ B Channe' B x13 x14
II AN
RS 423 RS 423 Battery
RS 232 C RS 232 C monitoring
T PN
MPSC 8274 Bit register
N2
X5 System bus . X6
Memory
LiBat
Voltage supply Voltage supply
}
X2 X1
Fig.6.2-1 Block diagram of the data interface
' 35 DS 91
6.2.2.1 Memory 6.2.2.3 Bit register

The data interface 35 DS 91 thas a memory extension
of max. 576 Kbytes. A total of 14 28-polar slots are
avaiiable. Ten of these slots are foreseen for RAM and
four siots seiectively for RAM or EPROM. The entire
memory positions can be buffered with a battery.

6.2,.2.2

The battery for buffering the RAM slots are attached on
the front panel of the unit. Changing the lithium battery
or the lithium battery module is therefore possible with-
out disconnecting the module.

Battery

The bit register consists of an input multiplexer and an
output register. Hardware signals are read via the input
multiplexer. Four bits can be set using the plug-in
jumpers on X19.

important signals for the hardware are output with the
output register. The bit register outputs are set to 0 by
an MPST reset or by switching on the voltage,

ABB Procontic T300/Issued: 11.90
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6.2.3

Unit in

Mechanical structure

the gouble-size

160 x 233.4 mm, 1 pitch.

Eurocard

T H R
LEapyitieeasaeennd

© XA
T LB

X1

LBXA1
Vit o

d1finitn.,

HB XA 11
[

£11

[TEETTTITINY
HBXA13

Y Y

Fig. 8.2-2 Component side {top view)

Interface, plug and wrap zone overview

format

X3

X4

for fixing the

Ll battery rmodule

e

9]

————— Plug for

i3
=

/ 35 LB 30

#JO

for fixing the
battery medule

.\l 00

e/

Fixture
for the

ra

0O

cable

\o

Sdddtaaddae
240000 SA SR

JE

asos et

| &

Press-fit nut

battery module

Press-Ffit nut

interface

Tk

k]
LTI )
assssnss st R

2%/

100

X4

i

=

Code| Interface, plug Model Pold
X1 MPST bus

(onty current supply} |DIN41612, part 2 132
X2 IMPST bus constr. form C

{only current supply; |DIN41812, part 2 |32
X3 | Serial interface constr. form C

channei A Male connector 25
X4 | Serial interface

channe! B Male connector 25
X5 System bus

to the 35 ZP 93 Flat cable 34
X6 | System bus

to the 35 ZF 83 Flat cabie 34
X8 |Baud rate

channels A and B Plug connector 27
X11 | Connection:

screen - 0 V Plug connector 2
X12 | Connection:

screen - 0 V Filug connector 2
X13 | Battery contact:

positive Plug connector 8
X14 | Battery contact:

negative Plug connector 6
X15 | Basic load for Plug connector 2

the battery
X186 | Only for test purpo

ses of the producer [Plug connector 2
X17 | Unit address

{3 various) Plug connector 6
X18 | Memory addresses lug connector 4
X19 | Binary input

for the bit register Plug connector 8
X20 | Battery buffer,

memory type for

XA 10, XA 11 Plug connector 18
X21 { Battery buffer,

memaory type for

XA 12, XA 13 Fiug connector 20
X22 | Battery buffer

for XAO - XA 9 Fiug connector 8
X25 |interrupt 35 DS 91

with 35 ZP 93 Plug connector 4
X27 | Battery voltage

MPST bus Plug connector 5
X28 | Oscillator frequency

serial interface Plug connector 2
X30 | Connection:

front panel - 0 V Plug connector 2
X31 | Connaction:

front panel - 0 V Plug connector 2
X32 | Memory address

high byte Plug connector 8
X33 | Memory address

low byte Plug connector 8

Fig. 6.2-3: Front panel with/without a lithium battery

module 35 LE 80

6.2-4
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6.2.4

6.2.4.1

Plug assignment

MPST interface, pilugs X1, X2

The ACK iine is connected continuously,

6.2.4.2 Serial interfaces
Plug X3: Channel A

Pin Signal
name

Meaning Operating e

mode

Plug X1: X3.1 |Screen Protective ground
Pin Signal name | Meaning X3.2 |TxD Transmit data RS423, RS 232|0
X1. 2a |Us1 5 V voitage X3.3 |RxD Receive data RS423, RS 232]|
x1. 4a |us1 5 V voltage X3.4 [RTS Request 0 send|RS423, RS 23210
X1. 6a |Uss ~15 V voltage X3.5 |CTS |Clear to send RS423, RS 2321
X1.96a (- _ X3.7 |GND | Signal ground
X1.32a |ACKo Acknowledge out X3.20|DTR g::;;ermmal RS423, RS 232/ 0
Xt 2c lUs1 & V voltage
* H H i H A PR
X1. 4c |Us 5 V voltage DTR is lpgscally 1 {on line), after the voitage has
been switched an
X1. 6c |Us2 15 V voltage Plug X4: Channel B
X1.26¢ |- - Pin Signal | Meaning Operating 170
X1.32¢ [ACKi Acknowledge in name mode
Plug X2: X4.1 |Screen Protective ground
Pin Signal namel Meaning X4.2 |TxD Transmit data RS423, RS 232{0
%2 22 X4.3 |RxD Receive data RS423, RS 23211
22a |- -
X4.4 |RTS Reqguest 1o sendR3423, RS 232| 0
X2.30a [0V 0 V voltage
X4.5 ICTS |[Clear to send R3423, RS 2321
X2.32a |0V 0 V voltage .
x2.22¢ RS R X4.7 |GND | Signal ground
22¢ eset
X4.20/DTR * | Data terminal RS423, RS 232| 0
X2.26¢c |- - Ready
X2.30c [0V 0 V voltage
¢ verag " DTRis logically 1 (online), after the voltage has bean
X2.32c |0V 0 V voitage switched on
Note:
Non-listed pins are not assigned.
ABB Procontic T300/lssued: 11.80 6.2-5 E



6.2.4.3

According to the assertion mentioned in 6.2.2 con-
cerning the double effect between the data interfaces
and the processor unit, attention is to be paid to the
fact that the memory area of S0000H ... DFFFFH is not
assigned twice. This means that either the 35 DS §3%
memaory is blocked with the SA signal or the 35 DS 90

System bus

is operated without memory biocks.The remaining
functions of the units can still be used. The ribbon
cable required to connect the processor card and the
data interface are enclosed with every data interface.
The enclosed connecting set aiso includes the parts
required for the mechanical connection of the data in-
terface and processor card.

Plug X5:

Pin Signal Meaning Pin Signai Meaning

X5. 1 MRDC Mamory read X5.18 - -

X5. 2 IORC /0 read X5.18 - -

x5, 3 MWTC Memory write X5.20 UB1 5 V voltage

X5, 4 AD1 Address bit 01 Xb.21 BHE Bus high byte
X5. 5 AQ3 Address bit 03 X5.22 A18 Address bit 18
X5. 6 AQ5 Address bit 05 X5.23 AlB Address bit 16
X5. 7 A07 Address bit 07 X5.24 Al4 Address bit 14
X5 8 A0S Address hit 09 X5.25 A12 Address bit 12
X5. 9 At Address bit 11 X5.26 A10 Address bit 10
X510 Al13 Address bit 13 X5.27 A(B Address bit 08
X5.11 A1S Address bit 15 X5.28 ADB Address bit 06
X5.12 A17 Address bit 17 X5.28 AD4 Address bit 04
X5.13 A19 Address bit 19 X5.30 AQ2 Address bit 02
x5.14 HLDA Hold Acknowledge X5.31 AQOD Address bit 00
X5.15 uUs1 5 V voitagse X5.32 Reserved | Special applications
X5.16 - - X5.33  |AIOWC | Acv. /0 write
X5.17 - — X5.34 Reserved | Special applications
Plug X&:

Pin Signal Meaning Pin Signal Meaning

Xg. 1 ov 0 V voltage X6.18 - -

X6, 2 ALE Address latch enabable X6.19 - -

X6, 3 BEX Line B exp. X6.20 D14 Data bit 14

X6. 4 RES Reset of the 8284A X6.21 D12 Data bit 12

X6. 5 DEX Line D exp. X6.22 D10 Data bit 10

XB. 6 CASC CAS 0D of the 8253A X6.23 D08 Data bit 08

X6, 7 CAS1 CAS 1 of the 8259A X6.24 D06 Data bit 06

X8. 8 Dot Data bit 01 XB.25 D04 Cata bit 04

X6. 9 Lo3 Data bit 03 X6.26 bG2 Data bit 02
X6.10  [DO5 Data bit 05 X6.27  |[Doo Data bit 00

X6.11 D07 Data bit 07 X8.28 INTA Intr. acknowledge
X6.12 Dos Data bit 09 XB.29 AEX Line A exp,
X6.13 D11 Data bit 11 X6.30 RDYi Ready intarnally
XB6.14 D13 Data bit 13 X6.31 CEX Line C exp.
X8.15 |D15 Data bit 15 X6.32 MG Memory I/Q mode
X8.16 |- - X6.33 HOLD Hold request
X6.17 = - X6.34 oV Q V voltage

The lines AEX, BEX, CEX and DEX must be wired up to
the wrap zone X3 on the processor card 35 ZP 93 de-
pending on their use.

E i
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6.2.5

6.2.5.1

The interface 35 DS 91 can be operated together with
the processor card 35 ZP 93 as unit 1, 2 or 3. The only
differences are in the assignment of the I/0 addresses
to the function units.

Settings in the /O area

Setting tha I/0 addresses:

A certain 35 DS 91, which is operated using the sys-
tem bus of the processor card, is understood with the
word 'unit’. The words 'unit address’ ars the /O add-
resses of the function units available on the data inter-
face.

Note:
Only 2 data interfaces can be operated physically on
the system bus.

The assignmaent of the respective unit number is car-
ried out with the settings in the jumper zone X17:

Jumper field X17:

Unit 1 Unit 2 Unit 3
X17 xX17 X17
6o o5 6o o5 6o o5
4 o 03 4 0—0 3 4 0—03
2 0—o0 1 20 o1 2o0—o0 1

6.2.5.2

Baud rates;

Setting the baud rate is carried out using the plug panal
X8. The baud rates can be set independentiy of each
other for channels A and B. The transmit and recesive
baud rates of one channel can only be set together.
The piug X28 serves to connect the clock oscillator and
the serial interface and must always be plugged in.

Serial interface

Jumper fieid X8:

250 0000000 Of
J) Channel
X8 0 000 oo?o A

Channsl
79 T e
110 38400
300 19200
800 9600

1200 4800
2400

The given baud rates are only valid, if the MPSC biock
was programmed with an internal pitch factor of 18.

Set baud rate:
Channel A: Sender and receiver 2400 Baud
Channel B: Sender and receiver 18200 Baud

Basis address of the interface controlier

/O Channe! A Channel B
Basis Data Com- |Data Com-
Unit addresd mand mand
1 C1C0H| 0100 H| 0104 H|0102 H |0108 H
2 0400 H10400 H] 0404 H | 0402 H |04086 H
3 1400 H | 1400 H| 1404 H | 1402 H 11408 H
Note:

The subscriber address is set in the plug zone X17.

0 V plug connection for R5232/RS422

X11, X12: The jumper connects the screen of the seri-
al interface with 0 V of the data interface
(slectronics 0 V)

X30, X31: The jumper connects the front panel with
0 V of the data interface

ABB Procontic T300/Issued: 10,82
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6.2.6 Address overview

Address assignment for the 35 ZP 83 by the 35 DS 91

Address |Unit/Medium Position

DFFFF  iMaximum memory capacity | XA0Q

10 of the 35 S 91 io

50000 XA13

Addresses in the J/O area of the 35 ZP 83

Function X17 X17 X17
50 o6| 50 08 50 08
30 o04)]| 30—04 3o0—0 4
10—0 2 1o o2 1o0—0 2

Serial 0100...010F| 0400...040F ] 1400...140F

interface

Status 2400...240F| 3400...340F [ 4400...440F

bit

register

Reserved | 5400...540F

for clock | 6400...640F

Reserved | 7400...740F| 8400...840F | 9400...940F

for the

interrupt

controlier

Reserved | A400...A40F C400...C40F | E4AQQ...EAQF

for the B400...B40F]| D400...D40F | F400...F40F

iSBX

interface

6.2.7 Settings

6.2.7.1 Status bit register

This is an 8 bit status register, which can be read and
written, The basic address can be set in the 1/O area on
240X, 340X and 440X,

Data format of the bit register
The in— and outputs of the bit register are only con-
nected with the data line DO.

All these status bit registers {outputs) are deleted after
a reset.

Function and addresses of the status bit register

Address{ Signal accessl Function of data bit DGO
X400 not assigned
X402 not assigned
X404 SA Read |1 = entire memory area
faded out
SA Write |1 = switch off the entire
memaory area
X408 not assigned
X408 53 Read | Binary input
0 = Jumper X19/7-8
Write #not used
X40A |13 Read |Binary input:
0 = Jumper X13/5-8
Write [not used
X4a0C  {i2 Read |Binary input:
0 = Jumper X19/3—4
H2 Write 11 = LED (H2) ON
X40E 12 Read |Binary input:
0 = Jumper X19/1-2
H1 Write |1 = LED (H1) CN

X = one of 3 unit addresses. which can be set in the
plug zone X189,

Address X40E: 0 = 'Siebert telegram’
1 = "ASCIi telegram’

Signal SA:
This can be set as a single signal using the bit register
and prompted.

SA = 1: The mamory area on the 35 DS 91 cannot
be addressed.
SA =0: The memory area can be addressed.

Binary input (X19):
A four—figure binary value can be set in the jumper
zone X1S and prompted using the bit register.

See the function and addresses of the status bit regis-
ter.

D15 1o DO1 Poo
[ not assigned X_|
X=0or1
Address X X X X
inthebit 4 4 4 4
register: ¢ 0 0 0
8 A C E
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6.2.7.2
Signals of the battery monitoring

BATOK:

This signal is produced by the battery maonioring
switch and can be prompted using the bit register or
can initiate an interrupt using the interrupt controlier.

Battery monitoring

- BATOK =0 The battery is OK, battery voltage > 2.9 V

- BATOK = 1

o The battery is not present

o Battery voltage < 2.8 V

0 A new battery is present but the battery changs was
not yet acknowledged with BATQ.

BATQ: Battery acknowledgement

BATQ is an input signal for the monitoring switch of the
battery and is produced by the bit register. The correct
use of this signal completes a battery change,

— BATQ = 0 is the status, which is aiways to be assum-
ed after an acknowledgement.

- BATQ = 1 means that a battery change is to be ack-
nowiedged with BATQ = 1 (Output via the bit regi-
ster, address: X406 =1). BATQ s then to be reset to
n

.

6.2.8 Settings in the memory area

6.2.8.1

The assignment of the mamory addresses to the cor-
responding assembly positions for the memories is
carried out in the wrap zones X18, X32 and X33.

Setting the memory addresses

The settings for the memory type used and a battery
buffer can also be carried out in the wrap zones X20,
X21 and X22 (see also the following tables).

The even position numbers (XA00, XA02, etc.) are the
low bytes.

The odd position numbers (XAQ01, XAD3 etc.) are the
high bytes.

The assembly positions XA0Q ... XAQS are foreseen for
memory ICs 32 K x 8 bits.

A variable assignment of the addresses to the mamaory
positions as wsll as the use of RAM and EPROM
memory types is only possible for the assembly posi-
tions XA10 ... XA13,

6.2.8.2  Setting the slots for the permitted memo-
ry blocks
Sockst Address area | Memory type
RAM Battery
bufferad
RAM
XAQO/XAG1 50000 ... 5FFFF X22 X22
XAQ2/XA03 60000 ... BFFFFi8 o0—o0 780 o7
XAD4/XAQ] 70000 ... 7FFFF|6c o5/ 80—05
X22 X22
XAD6/XA07 80000 ... 8FFFF
XAQ2/XAD3 80000 ... OFFFFi4 o—o0 340 03
20 ot1l2o—o01

The jumper X24/1-2 is to be removead on principle in
the battery-buffered mode. It may only be connected
for test purposes.

Position Addresses Type X18 X32, X33 X20, X21, X22
XA10, XA11 AQOQD ... AFFFF | RAM 32K*B 1-2 7-8 see table
XA12, XA13 or 34 3-4 in 6.2-10
BOOOG ... BFFFF | EPROM 32K*8
AQOOD ... BFFFF | EPROM 64K*8 1-2 any see table
CO000 ... DFFFF | EPROM B4K*8 in 6.2-10
BOOQO ... BFFFF | RAM 32K*8 3-4 5-6 soe table
or in 6.2-10
C0000 ... CFFFF | EPROM 32K"8 1-2
ADOOQ ... AFFFF | RAM 32K*8 7-8 see table
or in 6.2-10
EPROM 32K*8 and X21/19-20
BOOGC ... CFFFF | EPROM 84K*8 without X21/13-14
ABB Procontic T300/issued: 10,62 6.2-8 E



6.2.8.2

Setting the slots for the permitted memo-

ry blocks
Position Memory blocks used Battery buffer
EPROM 32K*8 EPROM B4K*8 RAM 32K*8 RAM 32K*8
XA10 X20/15-186 X20/15-186 X20/17-18
X20/17-18 X20/9-10
XA X20/7-8 X20/7-8 X20/8-10 X20/5-6
X20/5-6 X20/1-2
X20/11-12 X20/13-14 X20/3-4
X20/3-4 X20/3-4
XA12 X21/15-16 X21/15-18 X21/17-18
X21/17-18 X21/8-10
XA13 X21/7-8 X21/7-8 X21/9-10 X21/5-6
R21/5-6 X2141-2
X2i/11-12 X21/13-14 X21/3-4
xX21/3-4 X21/3-4

The jumper X24/1-2 is to be removed on principle in
the battery-buffered mode. it may only be connected
for test purposes,

Example:
Socket Address area Memory type Sockat Address arsa Memory type
XA10, XA11 A0Q0QQ ... AFFFF RAM 32kx8 XA10, XA11 ADOOD ... AFFFF RAM 32kx8 #
XA12, XA13 B0OOOO ... BFFFF RAM 32kx8 XA12, XA13 BOOOO ... BFFFF RAM 32kxB8 #
X18 X18
4do0—0 3 4d0—0 3
2o0—0 1 2o0—o0 1
X20 X21 X20 X21
200 o019 200 o018
18 o—0 17 18 o—0 17 18 0—0 17 18 0—0 17
16o o 15 160 o015 i6o o015 16o o015
140 o013 140 013 140 o013 140 013
120 o 11 120 o 11 120 oM 120 o 11
1o—o0 9 10o0—0 9 10o0—0 § 10o0—o 9
80 o 7 8o o 7 Bo o 7 8o o 7
6o0—o 5 6o0—o0 5 6o0—o0 5 6o—0 5
4 0—0 3 40— 3 40 o0 3 40 o0 3
2o o t 20 o 1 20—0 1 2o0—0 1
X32 X33 X32 X33
8o0—0 7 Bo—o 7 8o0—0 7 8o—0o0 7
6o o & 6o o 5 6o o 5 Bo o 5
40 o0 3 40 o 3 40 o0 3 40 o 3
20 o 1 20 o 1 2o o 1 20 o 1
# with a battery buffer
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Socket Address area Memory type

XA10, XAt AQO0QO ... BFFFF EPROM 64k*8
XA12, XA13 CO000 ... DFFFF EPROM 64k*8
X18
40 o 3
20—0 1
X20 X2
200 o019
180 o017 180 o017
16 o—o0 15 16 o—0 15
14 6—0 13 14 0—0 13
120 o 1i 120 o 11
e o 9 ido o &
80—0o 7 8o0—0 7
6o o & 6o o 5
40— 3 40—0 3
20 o 1 20 o 1
X32 X33
8o o 7 Bo o 7
6o o & 6o o 5
40 o 3 40 0 3
20 o 1 20 o 1
Socket Address area Memory type
XA10, XA1t AQQQ0 ... AFFFF EPROM 32k*8
XA12, XA13 BOOOO ... BFFFF RAM  32k*8 #
X1i8
40—0 3
20—0 1
X20 X21
200 o019
180 o017 18 0—0 17
i6 o—o 15 i6oc o i5
140 o013 140 o013
12 o—o 11 120 o 11
100 o 8§ 10 0—o0 §
8o—o0 7 80 o 7
6o o & 6o—o0 5
40—0 3 40 o0 3
2o o 1 20— 1
X32 X33
8o o 7 80 o 7
6o o 5 6o o 5
4do0—0 3 4 0——0 3
20 o 1 20 o i

# with a battery buffer

Socket Address area Memory type
XA10, XA11 AQOQD ... AFFFF RAM 32k*8
XA12, XA13 BOODO ... CFFFF EPROM 64k*8
X18
40 o 3
20—0 1
X20 X21
20 0—0 19
18 o—0 17 1880 o017
16o o 15 16 0—o0 15
i40 o013 14 o—0 13
120 o 11 120 o 11
1Do—o 9 100 o 9
Bo o 7 Bo o 7
Bo—o 5 60 o 5
4do0—0 3 4 0—o0 3
20 o 1 20 o 1
X32 X33
8o0—0 7 Bo o 7
6o o 5 6o o 5
40 o 3 40 o 3
20 o 1 20 o 1
Socket Address area Mamory type
XA10, XA AQD00 ... AFFFF RAM  32k*8 #
XA12, XA13 BOOQOO ... CFFFF RAM 64k*8 #
X18
40—0 3
20—0 1
X20 X21
20 0—0 19
18 0—0 17 180 o117
160 o015 16 o—0 15
140 013 t40 013
i20 o 11 120 o 11
10o0—0 9 1o o 9
8o o 7 8o—0 7
6o—0 5 60 o 5
40 0 3 40—0 3
20—0 1 20 ot
x32 X33
8o—o0 7 8o o 7
6o o 5 6o o0 5
40 0 3 40 o 3
20 o i 20 o 1

6.2.8.3

if the signal SA = 1 is output via the bit register, no
access 10 the memory area is possible.

Fading out the memory area

6.2.9 Application instructions

6.2.9.1

Whaen connecting the serial interface, attention is to be
paid to the fact that the total current, which flows
through the interface squais ths toral currant, which

Cebles, sarial interface

flows out of the interface. if this is not observed, the
integrated interference suppression coils do not func-
tion.

Attention is also to be paid to the fact that the screen is
always put on one side only, This should be the side
turned away from the 35 DS 91, if possible. If this is
not possible, the screen is connected to the casing via
the plugs X13 or X14. The maximum cable iength for
the RS423/RS4232C interface is 15 m. (See section
20.3)
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6.3

Data interface 35 DS 91 R2, R3
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6.3.1 Technical data

interface specification

Transter rates

Channels

Handshakes

Protocols

Functional scope of the unit rubrics:

Rubric 2

Rubric 3

Supply voltages:

RS 423 and RS 232 C

Note:
No display of the cperating status of the serial interface
using LED

110, 300, 600, 1200, 2400, 4800, 9600. 19200 and
38400 baud

Note:
The transfer rate can only be saet in common for the
sender and receiver of one channel.

2

Hardware handshakes via ‘request to send’ and 'clear
to send’; scftware handshake via XON and XOFF

Asynchronic protocol with 1 start bit, 8 data bit, 1 stop
bit, nc parity bit,

Note;
Further asynchronic protocols can be programmed

protocols can be programmed.

without memory blocks, without a real-time clock,
without an interrupt contraller, without a parity monitor-

ing, without an interrupt controiier, without iISBX plugs,
without a lithium battery and without poweriess sockets

Includes the full functional scope of 35 DS 91, with
memory blocks, with a real-time clock, with an inter-
rupt contreller, with a parity monitoring, with an inter-
rupt controfler, with iISBX plugs, with a iithium battery
and with powerless sockets

Note:

The powerless scckets are IC sockets, with which the
ICs are fixed via a screw attached to the socket.
The ISBX plugs are required to connect multi-module
beards.

Us1 positive supply voltage + BV + 5o
UB2 positive supply voltage + 15V 2 5 %
LJB3 negative supply voltage -15Vv 529
Usm buffer voltage (lithium battery} +29V ...+ 3 7V
Supply currents with the fLrll equipment: Rubric R3 Rubric RZ
without an iSBX module
B1 for UB1 0.8 A +30% 0.5 A+ 30 %
82 for UB2 0.1 Ax30% 0.1 A+ 30 %
g3 for UB3 0.1 A=z 30 % 0.1 A+ 30 %
Power dissipation max. 10W max. 7W
Ambient temperature 0°C ... +55°C
Storage temperature —25°0 ... 4+ 75 °C
Humidity rating r
Mechanical stress when installed VDE 160
Electromagnetic compatibility (EMC) IEC 801
E 5.3-2 ABB Procontic T300 Issued: 11,90



Dimensions

Weight

Order number
Rubric R2
Rubric R3

Accessories:

1 pitch
1.0 kg

GJR5137410 R2
GJR5137410 R3

Lithium battery 07 LB 20 R1
Lithium battery module 35 LE 90 R1

GJR5223500R1
GJR5146300R1

The figure on page 6.3-1 shows the unit 35 DS 91 Tupric 2

6.3.2

The data interface 35 DS 91 operates with the system

Description

version). Two 35 DS 91 or a combination of 35 DS 91
and 35 DS 90 can be connected to the processor card
35 ZP 93 via the system bus. The current supply of the

bus of the processer card 38 ZP §3 R21, R4d {MH=z data interface is received via the MPST bus
H1 H? Battery
X4 X3 T I
Channel B Channel A %13 X14
@ N
RS 423 RS 423 Battery Interrupt
RS 232 C BS 232 C monitoring controller
MPSC 8274 Bit register
U 4
x5 System bus X6
@ i I:
. A4
4 iSBX Parity
eal-time clock interface Memory monitoring
X29
UBat
Voltage supply Vo;tage sup?iy
X2 X1
Bild 6.3-1 Biock diagram of the data interface
35 DS 91
6.3.2.1 Memory scriber program and flags for PLC). The total memaory

The data interface 35 DS 91 has a memory extension
of max. 576 Kbytes. A totai of 14 28-polar slots are
available. Ten of these siots are foreseen for RAM and
4 slots seiectively for RAM or EPRCM. A parity monitor-
ing is available for a memory area of 128 Khytes (sub-

positions can be buffered using a battery.

ABB Procontic T300/Issued: 11.90
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6.3.2.2 iSBX interface

A plug for multi-module boards from Messrs. Intel is
attached to the processor card 35 ZP 93, Multi-mod-
ule boards are functional units fixed on a printed board
and can be plugged into the iSBX plug. The 35 DS 91
pccupies two pitches in the subrack, when the multi-
moedule board is plugged in.

6.3.2.3 Real-time clock

There is a battery-buffered real-time clock with a cal-
endar on the 35 DS 81 for the protocoi. The pro-
grammable time range stretches from 0.1 seconds to
theoretically to 100 years. A separate puise or a peri-
odical clock can aisc be generated.

6.3.2.4 Battery and battery monitoring

Tha battery for buffering the clock, the RAM siots and
the parity bit memory is attached to the front of the
unit. Changing the lithium battery or the lithium unit is
therefore possible without disconnecting the subas-
sembly.

The battery monitoring is carried out via the software

(see the software description).

6.3.2.5 Bit register

The bit register consists of an input multiplexer and an
output register. Hardware signals and a 4 hit wide vect-
or.which can be set with X193, are read using the input
multiplexer.

Important signais are cutput for the hardware with the
output register. A reset sets the bit register outputs to
the status 0.

6.3.2.6 Interrupt controlier

The interrupt controfier 8253 con the data interface
35 DS 81 is driven as a slave block and s subordinate
to the interrupt controller on the processor card
35 ZP 93.

6.3.2.7 Parity monitoring

The RAM memory address area 80000 ... SFFFFH
(socket XAB-XAS) is provided to secure the data
stored here with a parity bit. Byte and word accesses
can be exscutad. A parity error is displayed by initiating
an interrupt as well as in the bit register (interrupt IR5
on the 8259 and address X400 in the bit register).

6.3.3 Mechanical structure

Unit in the double-size Eurccard format

180 x 233.4 mm, 1 piich.

SEEISETINIEZNZERL

X3

X4

N

U

1i

Fig. 6.3-3: Component side of the 35 DS 81 R3
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Press-fit nut Codg Interface, plug Design Poid
% / Sattery odule ﬂ X15{ Basic foad for Plug connector 2
the battery
2 @ X18 [ interrupt intern. clock [Plug connector 2
Plugs for the Battery X171 Unit anress
E+ batiery module (3 various) Plug connector 6
- / 35 L8 90 X18 | Memory addresses  |Piug connector 4
X19 [ Binary input
i) - Press-fit nut for the bit register Plug connector 8
/ forfxing the X20 | Battery buffering,
y module
g ) memory type for
= XA 10, XA 11 Plug connector 18
B2 “_ X21 | Battery buffering,
) g m memory type for
xs| |33 w1 ;‘g XA 12, XA 13 Plug connector 20
§§ 5 X22 | Battery buffering
22 L2 for XAQ - XA 9 Plug connector 8
gm _ 79??11 X24 | Connection.:
@ fopure @:n: ground - /CS-RAM  |Piug connector 2
L3 interface B X25 | Interrupt
] cable - 35 DS 91 - 35 ZP 83|Plug connector 4
§§ E; X26 | Interrupt iSBX Plug connector 9
xa| §3¥ xa | |38 X27 | Battery voltage
EJ i MPST bus Plug connector 5
- X28 | Osciliator frequency
Q] / - serial interface Plug connector 2
X291 iSBX interface Special plug ~ 36
L LLL]] e TTT] X32 | Memory address
Ikl _LQ] high byte Plug connector 8
X33 | Memory address
Fig. 6.3-4: Front panel with/without the battery mo- low byte Plug connector 8
dule 35 LE 90 X34 | Parity error
Overview of the interfaces, piugs and wrap X35 :2:::3& f305r ZP 93 1Piug connector 2
Codq Interface, plug Design Polg serial interfaces Flug connector 2
X36 { Interruption Plug connector 2
X1 | MPST bus buffer capacitor
(only current supply) |DIN416812, part 2¢| 32 X37 | Parity error test Plug connector 2
X2 | MPST bus X38 | Select XA10, XAl |Plug connector 3
(only current supply) |DIN41612, part 2C| 32 X39 | Select XA12, XA13 [Plug connector 3
X3 | Serial interface
channel A Male connector 25 * = only 35 DS 91 R3
X4 1 Serial interface
channel B Male connector 25
X5 | System bus
tc the 35 ZP 93 Flat cable 34
X6 System bus
to the 35 ZP 33 Fiat cable 34
X8 | Baud rate
channels A and B Plug connector 27
X711 | Connection:
screen - OV Plug connector 4
X12 | Connection:
screen - O V Plug connector 4
X13 | Battery contact:
positive Plug connector 8
X14 | Battery contact;
negative Plug connector B
ABB Procontic T300/ssued: 11,90 6.3-5




6.3.4 Plug assignment 6.3.4.2  Serial interfaces
Plug X3: Channel A
6.3.41 MPST interface, plugs X1, X2 , A ) _
Pin Signal | Meaning Operating VO
The ACK line is a through connection,. name mode
Plug X1: X3.1 |screen| Protectiveground
Pin Signal name | Meaning X3.2 |TxD Transmit data RS423, RS 232]0
%1. 2a |Us1 5 V voltage X3.3 jRxD Receive data RS423, RS 23211
%1 4a lust 5V voitage X3.4 |RTS Reguest to send|RS423, RS 23210
X1. 8a |uga 15 V voltage X3.5 [CTS |Clear to send R5423, RS 232/1
X1.26a |- _ X3.7 |GND | Signal ground
X1.3%a |ACKo Acknowledge out X3.20i{DTR g::jtermmal RS423, RS 2321 C
X1. 2¢ |UB? 5 V voltage 4
x1. 4ac lus1 5 V voltage - DTB is logicaliy 1 (oniine), after the voitage has been
switched on
X1. 6c {UB2 15 V voliage Plug X4: Channet B
X1.26 - -
¢ Pin Signal | Meaning operating 1710
X1.32c |ACKi Acknowledge in name mode
Plug X2: X4.1 |screen| Protective ground
oin Signa! name | Meaning X4.2 |TxD Transmit data R3423, RS 232|0
0 2 X4.3 |RxD Receive data RS423, RS 23211
22a |- -
X4.4 |RTS Request to sendjRS423, RS 232|0
X2.302 {0V 0 V voltage 4
X4.5 |CTS Clear to send RS423, RS 232t
X2.32a |0V 0 V voltage )
X4.7 |GND | Signal ground
X2.22¢c IRS Reset
X4.201DTR ~ | Data terminal RS423, RS 23210
XZZGC - - Ready
X2.30e 10V 0 V voltage
* DR is logically 1 {on fine), after the voltage has
X2.32¢c OV 0 V voltage

been switched on.

5.3-6
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6.3.4.3 System bus

According to the assertion mentioned in 6.3.2 con-
- cerning the double effect between the data interfaces
and the prOcessor unit, attention is to be paid toc the
fact, that the memory area of 50000H . . CFFFFH is not
assigned twice. This means that either the 35 D3 91
memory is biocked with the SA signal or the 35 DS 90

is operated without memaory blocks.The remaining
functions of the units can still be used. The ribbon
cable required to connect the processor card and the
data interface are enclosed with every data interface.
The enclosed connecting set also includes the parts
required for the mechanicai connaction of the data in-
terface and processor card.

Piug X5:;

Pin Signal Meaning Pin Signal Meaning

X5. 1 MRDC Memory read x5.18 - =

X5. 2 |IORC 1/0 read X5.19 - -

X5, 3 MWTC Memory write X5.20 Ua1 5 V voltage

X5, 4 1a01 Address bit 01 X5.21 BHE Bus high byte
X5. 5 AQ3 Address bit 03 X5.22 A18 Address bit 18
X5. 6 AQl5 Address bit 05 X5.23 A16 Address bit 16
X5. 7 AD7 Address bit 07 X5.24 At4 Address bit 14
X5, 8 AD9 Address bit 09 X5.25 A2 Address bit 12
X5. 9 Al Address bit 11 X5.28 A10 Address bit 10
X5.10 A13 Address bit {13 X5.27 AQ8 Address bit 08
X5.11 Al15 Address bit 15 X5.28 ADB Address bit 06
X5.12  [A17 Address bit 17 X5.28 | AD4 Address bit 04
X5.13 A19 Address bit 19 X5.30 AD2 Address bit 02
X5.14 HLDA Hold Acknowledgs X5.31 AQD Address bit 00
X5.15 Ug1 5 V voltage X5.32 Reserved | Special applications
X5.16 - - X5.33  |AIOWC | Adv. I/C write
X5.17 — - X5.34 Reserved | Special applications
Plug X6:

Pin Signal Meaning Pin Signal Meaning

X6. 1 ov 0 V voltage X6.18 - -

X6. 2 ALE Address latch enable XE.19 - -

X6, 3 BEX Line B exp. X8.20 D14 Data bit 14

XB. 4 RES Reset of the 8284A X6.21 D12 Data bit 12

X6. 5 [DEX Line D exp. X6.22 D10 Data bit 10

XG. 6 CASD CAS 0 of the 82594 X8.23 D08 Data bit 08

X6. 7 CAS1 CAS 1 of the 82594 XB.24 D0sB Data bit 06

X6. 8 D01 Data bit 01 X86.25 D04 Data bit 04

X6. 9 D03 Data bit 03 X6.26 Do2 Data hit 02
X6.10 D05 Data bit 05 XB.27 Do Data bit 00
X6.11 D07 Data bit 07 X8.28 INTA Intr. acknowledge
X6.12 D09 Data bit 09 X6.29 AEX Line A exp.
X6.13 D11 Data bit 11 X6.30 RDYi Ready internalty
X6.14 D13 Data bit 13 X86.31 CEX Line C exp.
X8.15 D15 Data bit 15 X6.32 M/ Memory/I0 mode
X6.16 |- - X6.33 HOLD Hold request
X8.17 - - XE.34 oV 0V voltage
The lines AEX, BEX, CEX and DEX must be wired up to

the wrap zone X3 on the processor card 35 2P 93 de-

nending on thair use.
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Pin | Signalname | Meaning
1 + 12V 12 V voltage
2 - 12V - 12 V voltage
3 ov 0 V voltage
4 Ug1 5 V voltage
5 RESET Reset
6 MCLK 10 MHz clock
7 AZ Address signal 2
8 | MPST Multi-module board installed
9 A Address signal 1
10 - Reserved
11 A D Address signal 0
12 INTR 1 Interrupt 1
13 | AIDWC Advanced /O write command
14 [INTR O Interrupt O
15 I0RD 170 read command
16 RDY: Ready internally
17 GND Signal GND
i + BV + 5 Vot
19 D7 DCata signal 7
20 MCS 1 Chip select signal 1
21 b6 Data signal 6
22 MCS 0 Chip seiect signal 0
24 - Reserved
25 D4 Data signal 4
28 TDMA Terminate DMA
27 D3 Data signal 3
28 OPT 1 Option 1
29 D2 Data signal 2
30 OPT O Option 0
31 D 1 Data signal 1
32 | MDACK DMA acknowledge
33 DO Data signa! O
34 MDRQT DMA request
35 GND Signal GND
36 UB1 5 V voltage
37 DE Data signal E
38 DF Data signal F
39 DC Data signal C
40 DD Data signal D
41 DA Data signal A
42 DB Datasignlal B
43 D8 Datasignal 8
44 D38 Datasignal 9

6.3.5 Settings in the /O area

6.3.5.1 Setting the 1/0 addresses:

The interface 35 DS 91 can be cperaied together with
the processor card 35 ZP 93 as unit 1, 2 or 3. The only
differences are in the assignment of the /0 addresses
to the function units.

A certain 35 DS 91, which is operated using the sys-
tem bus of the processor card, is understood with the
word "unit”. The words "unit address" are the /0 ad-
dresses of the functicn units available on the data inter-

face.

Note:
Only 2 data interfaces can be operated physically on
the system bus.

The assignment of the respective unit number is car-
ried out with the settings in the jumper zone X17:

Jumper zone X17:

Unit 1 Unit 2 Unit 3
X17 X17 xX17
B o 05 B o o5 6 o 05
4 p o3 4 o——0 3 4 0—o0 3

2 o0—o0 1 20 o 1 2 o—o0 1

6.3.5.2 Serial interface

Baud rates;

Setting the baud rate is carried out using the jumper
zone X8 and X10. The baud rates can be set indepen-
dently of each other for channels A and B. The transmit
and recieve baud rates of one channel can only be set
together. The plug X28 serves to connect the clock os-
cillator and the serial interface and must always be
piugged in.

Jumper zone X8 and X10:

170 O O O O 0O O 01
X10 Kanal A
180 G O © 0O 0 0 02

170 O O O O O O O 1 kanal B

X8
184? Tj
110 38400

300 18200

600 9600
1200 4800
2400

The given baud rates are only valid, if the MPSC block
was programmed with an internal pitch factor of 16.

Set baud rate:
Channel A: Sender and raceiver 2400 Baud

—~

Channel B: Sender and receiver 13200 Saud
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Basis address of the interface controller

/0 Channe! A Channel B
Basis Data Com- {Data Com-
Unit address| mand mand
1 0100 H 0100 H| 0104 40102 H 0106 H
2 0400 H 0400 H| 0404 H {0402 H 0408 H
3 1400 H | 1400 H[ 1404 H | 1402 H |1408 ~
Note:

The subscriber address ig set in the jumper zona X17.
0 V plug connection for RS232/RS422

Jumper zone Xi1:

1 - 2: The jumper connects the front pane! with
0 V of the data interface.

1 - 3: The jumper connects the screen (X3/1)
with the front panel.

3 -4 The jumper connects the screen {X3/1) of

the serial interface with 0 V of the data inter-
face (electronics 0 V).

Jumper zone X12;

1 - 2 The jumper connects the front panei with
8 V of the data interface.

1 - 3: The jumper connects the screen {X4/1)
with the front panel.

3 -4 The jumper connects the screen {X4/1) of
the serial interface with 0 V of the data inter-
face (electronics 0 V).

6.3.5.3 iSBX interface

The iSBX interface does not require any special sett-
ings. Optional signals and DMA signals can be con-
nected to the lines AEX and BEX in tha jumper zone
X26 in a special case of application.

Jumper zone X26:

9 8 7

- MDRQT o} o o—— OPTYt =
B 5 4

DEX o o—— CEX ™~
3 2 1

* /IMDACK o) o o——— OPTO -
TDMA

*  Signais for the iSBX interface
"7 to the 35 ZP 93 IR6 or IR7

Addresses in the 1/O area of the 35 ZP 93

Function xX17 X17 X117
S0 o686 50 o068 50 08
3o o4 30— 4 3o0—0 4
to—n 2 1o o2 1 o—ao 2

Serial 0100...010F| 0400.. .C40F 1400...140F

interface

Status 2400...240F| 3400...340F 4400...440F

bit

register

Reserved | 5400.. 540F

for the 6400...840F

clock

Reserved | 7400...740F} B400. . 840F 9400...940F

for the

interrupt

controller

Reserved | A400...A40H C400...C40F E40Q0...E40F

for the B4G0...B40F| D400...D4GF Fa00...F40F

iSBX

interface

6.3.7 Settings

6.3.7.1 Real-time clock

The clock is supplied by the battery in the case of a
voltage failure. All the functions are maintained. The
clock is programmed or read out using 16 intarnal reg-
isters. The address area of the clock can be switched
off with the jumper X17.

Switching on the reai-time clock

Jumper zone X17:

8 o——o0 5
X17: o} 0
20_01

Switching on the real-time ciock: jumper X17/5-8
Switching off the real-time clock: no jumper

Data format of the real-time clock

D15 to 004 DO3 D02 DO1 DOO
6.3.6 Address overview [ ot ocoupied X X X x i
Address assignment for the 35 ZP 93 by the 35 DS 91 X =0 or 1
Address |Unit/medium Position
DFFFF Maximum memory capacity { XAQ0
to of the 35 DS 91 to
50000 XA13
ABB Procontic T300 lssued: 11.80 63—9 E



Register addresses of the clock

Register Address Hex. | Accesd
A13 AG3 AC2 ACY Adar
O Controlregister |0 0 0 O 5400 R/W
1 tenthofasecond| 0 O O 1 5402] Read
2 seconds 0 0 1 0 5404| R/YwW
3 ten seconds o0 0 1 1 54086| R/W
4 minutes o 1 0 0 5408 R/W
5 ten minutes g 1 0 1 54041 R/W
8 hours 0 1 1 0 540C| R/W
7 ten hours 0 1 1 1 540E] R/W
8 days T 0 0 0 |[sB400jR/W
9 ten days 1 0 0 84021 R/W
10 months 1 0 1 0 |8404|R/W
11 ten months 1 0 1 i 64061 R/W
12 years 1 1 0 0O |6408[R/W
13 ten years 1 1 0 1 B40A| R/W
14 week day 1 1 1 0 |640C|R/W
15 Clock setting 1 1 1 1 840E| R/W
interrupt reg.

Attention:

The clock setting register and the interrupt register use
the same address. in order to address one of the two
registers, the data bit DO1 must first be addressed in
the control register.

Control register
{Address: 5400)

See aiso the following table,

Reading the control register:

The status of the data changed flag and the interrupt
flag can be prompted. A reading access sets the flags
to 0.

Data changed flag (D03):

D03 = 1 the data in the register for the tenths of a
second has changed
D03 = 0 no data change in the register for the sec-

onds

Interrupt flag (D0G):
DO0 =1 interrupt has taken place

D00 = 0 interrupt has not taken place

Writing the control register:

Test bit (DG3):

Various time registers are directly connected to the
clock cycie of 32.768 kHz in the test mode. The clock
can be tested with a higher speed.

Clock Start/Stop {D02):
starting or stopping the real-time clock.

Interrupt select (D01):
Only one common address is available for the clock
setting register and the interrupt register. Tha interrupt
register can only be addressed, if D01 of the control
register has the value 1

interrupt Start/Stop (D00):
starting or stopping the interrupt mode

Access D03 D02 DO1 DOoOo

Read Data changed Flag | 0 0 Interrupt Flag

Write Test Clock start/stop interrupt select Interrupt start/stop
0 = Normal 0 = Clock run 0 = Clock set reg. C = interrupt start
1 = Test mode 1 = Clock stop 1 = Interruptregister | 1 = Interrupt stop

Clock setting register
(Address: 640EH and control register D01 = ()

Note:
Hour select bit and AM/PM select kit cannot be set in

the same writing operation.
Function {Data Comment Access g op
DC3Y DO21D01; DOO Leap year counter;
The leap year counter (D03, DO2) is a binary counter
Leap year] X | X O=Leap year |R/W with two lavels.
counter
The counter must be initialised with the number of
AM/PM X 0=AM R/W years passed since the last leap year.
Indicator 1=PM Example: Initialisation 1987 — Value 3 must be written
0in 24 h into the counter, since 1984 was the last
{12 in Ouwr's leap year,
haurly})
12/24 X |0=12 hours R/W
hours 1=24 hours
E 8.3-10 ABB Procontic T300/issued: 11.80



B

interrupt setting register
{Address: 840EH and control register D01 = 0)

6.3.7.2 Interrupt controlier

interrupt inputs

X
X

0  Single Interrupt
1 Repeated Interrupt

The clock interrupt is guided to input 12 of the interrupt
controlier. A signal change of the ciock interrupt from 0
to 1 displays the end of the interrupt time.

Single interrupt:

The clock interrupt is executed only once after the start
(D00 = 0). Attention is to be paid that the interrupt flag
is set to O befecre the start or before the end of the
interrupt time (by reading the control register), If this is
not ohserved, no interrupt can be initiated,

Repeated interrupt:

The repeated interrupt is executed after the start, if the
data bit D03 is set to 1 in the interrupt setting register.
The corresponding flag must be set to 0 before the end
of the interrupt time and after the start of the repeated
interrupt. This must aiso occur after every interrupt,

No interrupt:

D00 =0
DO1 =0
D02 =10
D03 without effect

Function Control word Comment .
Internal | Code Meaning
No X1 01 Gy C |interrupt output IR 0 iINTR O interrupt O of the iSBX plug
interrupt deleted, R 1 INTR 1 Interrupt 1 of the ISBX plug
Start/stop byte= 1 I8 2 iR-CLOCH Interrupt of the clock block
rstop byte= R 3 INT-8274 | Interrupt of the serial interface
0.1 seconds | 0/1] G { 0 | 1 IR 4 BATOK | Battery is OK
0.5 seconds { 0/1] 0| 1 0 IR 5 PF Parity error signal
1 second o 111 1 R 6 GND Non-used input
— i it
5 seconds | 0/1] 1 ol o IRY GND Non-ysed input
10 seconds | 0/1[ 1| 0] 1 Interrupt wiring to the processor unit 35 ZP 93
30 seconds | 0/1] 1 1 ¥; The interrupt controller on the data interface cperates
60 seconds { 0/1 1 1 1 as a slave controller. An interrupt message of the slave
controller is guided to the master interrupt controlier of

the processor card 35 ZP 93 via the lines AEX or BEX.
The connection is produced in the wrap zone X3 on the
35 ZP 83 and in the plug zone X25 on the 35 DS 91.

35 DS 91 l 35 zP 93
INTB259  X25 X3
AEX 1R6
2 1 V311
BEX~—O O— |R7
INTg274 4 3 . 322
O— 13
6 & 17
2 7
/INT8274 50 X
10 9

When using two data interfaces 35 DS 91, one unit
uses the interrupt IR 7, for example, and the other one
the interrupt IR 6.

Interrupt wiring of the parity equipment

it the interrupt controller is not assembled on the data
interface, the interrupt of the parity equipment (PF)
can be connected directly to the interrupt controller on
the processor card 35 ZP 93,

Interrupt wiring of the real-time clock
The clock interrupt can be mterrupted by the jumper
zone X16.

X186
Internal clock —o o— IR 2 8259 internal controller
1 2

ABB Procontic T300. Issued: 11.59
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6.3.7.3

. This is an 8 bit reading and writing status register. The
tasic address can be get in the /0 area on 240X, 340X
and 440X.

Status bit register

Data format of the bit register
The in—- and outputs of the bit register are only con-
nected with the data line DO.

D15 o DQ1_DOD
Not occupied ] X

X=0or1

All these status bit registers (outputs) are deleted after
a reset.

Function and addresses of the status bii register

Address| Signal accessiFunction of data bit 0
X400 PF read [0 = Parity error
PFEN write |1 = Switching on the parity
output
X402 MPST read |0 = iSBX module installed
Not used
X404 SA read |0 = total memory area
faded out
SA write |0 = Switching off the tctal
memory area
X406 BATOKread |1 = Battery voltage
<29V
BATQ write 1 = "Battery change”
acknowiedgement
write |0 = Operating status
X408 14 read |Binary input:
0 = Jumper X19/7-8
write |Not used
X40A 13 read |Binary input:
= Jumper X19/5-6
write | Not used
X40C 2 read [Binary input:
0 = Jumper X18/3-4
H2 write |1 = LED (H2) ON
X40E 12 read |Binary input:
0 = Jumper X19/1-2
H1 write |1 = LED (H1) CON

For the ABB Procontic T300 PLC, the fofiowing
means:
Address X40E: 0 = "Siebert telegram”

1 = "ASCI telegram’

X = One of 3 unit addresses, which can bs set in the
jumper zone X19.

Signal SA:
This can be set and prompted as a single signal using
the bit register.

SA =1: Ths memory area on the 35 DS 91 cannot
be addressed.
SA = 0: The memory area can be addressed.

Binary input (X19):
A four-digit binary value can be set in the jumper zone
X19 and prompted using the bit reqister.

See the function and addresses of the status bit regis-
ter.

6.3.7.4

The address area 80000 ... 9FFFFH is foreseen to
store data in the battery-buffered RAM (these are the
subscriber program UP and the flags for the PLC). A
parity monitoring with a battery-buffered parity bit RAM
is also available for this address area. The output regis-
ter of the parity eguipment is activated by setting the
signal PFEN using the bit register.

Parity monitoring

Functional table

Parity after the reading cycle] PFEN PF
Error 1 0
OK 1 1
No evaluation 0 1

PFEN = Switching on/off the parity error output
Using the parity monitoring

Reading data:

The parity bit is automatically formed and saved when
writing onto the parity-secured memory area. No set-
tings are to be made at all.

{For the assembly of the siots foreseen here, see
6.3.8.2)

Reading out data:

If data are read out of the secured memory area, PFEN
= 11is to be output first using the bit register (D0 = 1).
The parity result can now be prompted after every
reading procedure using the bit register and initiate an
interrupt. A parity error must be reset by outputting
PFEN = 0 (address : X400 = D).

6.3-12
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Registering a parity error

The output of the parity error register is guided to an
interrupt controller input, a bit register input and the
jumper zone X34. If there is no interrupt controller on
the 35 DS 91, an interrupt can be initiated on the pro-
cessor card 35 ZP 33 using the line BEX.

35 DS 91

PF O—————fe—0 x3

Interrupt controlfer !
Bit register input '

35 ZP 33

O— IR6
8259

6.3.7.5 Battery monitoring
Battery mionitoring signals
BATOK:

This signat is produced by the battery monitoring
switch and can be prompted using the bit register or
initiate an interrupt via the interrupt controlier.

BATOK =0 The battery is OK, battery veoltage> 2.9V
- BATOK = 1

o Battery is not present

o Battery voltage < 2.9 Vv

0 The new battery is present but the battery change
was not yet acknowledged with BATQ,

BATQ: Battery acknowledgement

BATQ is an input signal for the monitoring switch of the
battery and is produced by the bit register, The correct
use of this signal completes a battery change.

- BATQ = Q is the status, which is always to be assu-
med after an acknowledgemsant.

- BATQ =1 means that a battery change must be ack-
nowledged with BATQ = 1 (output via the bit register.
address : X406 = 1). BATQ is to be set 10 0 again
afterwards.

6.3.8 Settings in the memory area

6.3.8.1

The assignment of the memory addresses to the cor-
responding assembly positions for the memories is
carried out in the wrap zones X18, X32 and X33.

Setting the memory addresses

The ssttings for the memory type usad and a battery
buffer can aiso be carried out in the wrap zonss X20,
X21 and X22 (see also the following tables).

The even position numbers {(XAGQ, XA02, etc.) are the
low bytes,

The odd position numbers (XAQ1, XAQ03, etc.) are the
high bytes.

The assembly positions XAQQ ... XADQ ara foreseen for
memory ICs 32 K x 8 bits.

A variable assignment of the addresses to the memaory
positions as well as the use of RAM and EPROM
memory types is onty possible for the assembly posi-
tions XA10 ... XA13,

ABB Precontic T300/Issued: 11.90
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6.3.8.2 Setting the siots for the permitted me-
mory blocks
Socket . Memory type
Address area RAM Battery
buffered
RAM
XAO0C/XAQ1 50000 ... 5FFFF X22 Xe2
XAQ02/XA03 80000 ... 6FFFF{8 0—o0 7|80 o7
XAQA/XAQH 70000 ... 7FFFF|6c o 5|B8o0——0 5
X22 Xez2
XA0B/XAD7 BOOOO ... BFFFF|4 0——0 3|40 03
XA08/XA09 90000 ... OFFFF{2 0 o 1|2 o—o0 1
The jumper X24/1-2 is to be removed on principle in

the battery-buffered mode. % may only be plugged in
for test purposes.

Positions Addresses Type X18 X32, X33 X20, XZ21, X22
XA10, XAT1 AQDCC AFFFF | RAM 32K"8 1-2 7-8 see tables
XA12, XA13 or 3-4 3-4 in 6.3.8.2
80000 BFFFF | EPROM 22K"8
ACQOO ... BFFFF | EPROM 64K~ 8 1-2 any see iables
C0000 ... DFFFF { EPROM B4K™8 in 6.3.8.2
BOOOO ... BFFFF | RAM 32K*8 34 5-6 see iables
or in 6.3.8.2
CO000 ... CFFFF | EPROM 32K* 8 1-2
AQQQ0 ... AFFFF | RAM 32K~8 7-8 see tables
or in 6.3.8.2 32K*8
EPROM 32K"8 and X21/19-20
BOOQO ... CFFFF { FPROM 64K"8 without X21/13-14
Position Memaory blocks used Battery buffer
EPROM 32K™ 8 EPROM 64K™8 RAM 32K"8
XA10 X20/15-16 X20/15-16 x20/1-2
X20/17-18
XA X20/7-8 X20/7-8 1 X20/9-10 Jumper X20/3-4
X20/5-8 is toc be removed
X20/11-12 X20/13-14 X20/3-4
X20/3-4 X20/3-4
XA12 X21/15-18 X21/15-16 X21/1-2
X21/17-18
XA13 X21/7-8 X21/7-8 X21/9-10 Jumper X21/3-4
X21/5-8 is to be removed
X21/11-12 X21/13-14 X21/3-4 '
X21/3-4 X21/3-4

The jumper X24/1-2 is to be removed an principle in
the batiery—buffered mode. 't may only be connecied
for test purposes,.

6.3-14
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Examples:

Socket Address area Memory type Socket Address area Memory type
XA10, XA AQOCO ... AFFFF RAM 32k"B XA10, XA11 AOCOQ ... BFFFF EPROM 84Kk™8
XA12, XAi3 BOGOO ... BFFFF RAM 32k”§ XA12, XA13 CO000 ... DFFFF EPROM 84k"8
X18 X18
4 0—0 3 40 o 3
20—0 1 20—0 1
X20 x21 X20 X21
200 o019 200 o 19
18 o—o0 17 18 0—0 17 180 o017 180 o017
16 0 o0 15 160 o 15 16 -0 15 16 o—oa 15
id0 o013 140 013 14 0—0 13 14 o0—o0 13
120 o 11 120 o 11 120 o 11 120 o 11
iDo—o 9 100—o0 § 100 o 8 0o o 9
8o o 7 Bo o 7 Bo—0 7 8o0—0 7
Bo—o 5 6o0—o0 5 650 0 5 6o o 5
40—0 3 4 0—0 3 4o o0 3 40 o0 3
20 o 1 20 o 1 2o0—0 1 20—0 1
X32 X33 X32 X33
8o0—0 7 Bo—o 7 8o o 7 o o 7
0 o & o o 5 6o o 5 6c o 5
40 o 3 40 o 3 40 o 3 40 o 3
20 o0 1 20 o 1 20 o 1 20 o i
Socket Address aresa Memory type Socket Address area Memory type
XA10, XAt11 AODQO ... AFFFF RAM 32k™8 # XA10, XA11 AQO0O ... AFFFF RAM 32k-"8
XA12, XA13 BOOOO ... BFFFF RAM 32k*8 # XA12, XA13 BOOOQ ... GFFFF EPROM 64k~8
X18 X18
4 0—0 3 40 o0 3
2o0—0 1 20—0 f
X20 X21 X20 X21
20c o 1@ 20 0—o0 19
18 o—o0 17 18 o—0 17 18 0—0 17 180 o017
160 o 15 180 o 15 160 o 15 16 o—0 15
140 o013 140 013 1do0 o113 14 o—0 13
i2Zo o 11 120 o 11 120 o 11 120 o 11
10 o0—o0 9 1I0o—0o 9 100o0—o0 9 10o o 8
8o o 7 8o o 7 80 o 7 8o0—0 7
Bo—o 5 Bo—o & 6 o—o 5 6o o 5
40 o 3 40 o0 3 4c—o 3 4 0—o 3
20—0 1 20—0 1 20 o 1 20 o 1
X32 X33 X32 X33
8o0——0 7 8o—0o0 7 8o0—o0 7 8o0—0 7
6o o & 6o o 5 6o o 5 Bo o 5
40 © 3 40 o 3 4.0 o 3 40 o 3
20 o 1 20 o 1 Zo0 o f 20 o 1

# with a battery buffer
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Socket Address area Memory type Socket Address area Memory type
XA10, XA AQQ00 ... AFFFF EPRCM 32k*8 XA10, XA11 ADQQD ... AFFFF RAM 22k B #
XA12, XA13 BOGOD ... BFFFF RAM  32k*8 # XA12, XA13 BOCOO ... CFFFF RAM B84k"8 #

X18 X18
40—0 3 4 c0—0 3
2o0—0 1 2o—¢ 1

X20 X21 X20 xX21

200 o018 200 019

it80 017 18 0—0 17 18 o0—o0 17 18 o0—o0 17
16 o0—o0 15 6o o 15 160 o0 15 160 o015
140 013 140 o0 13 140 o013 140 o013
12 o—o0 11 120 o i1 120 o 1i 120 o 11
o o 9 i0o—o 9 10o—0 9 10 0—0 9
8o0—o 7 80 o 7 8o o 7 8o o 7
6o o 5 6o—0o b 6 o—0o 5 Bo—o 5
4 0—0o 3 40 o0 3 40 o 3 40 o 3
2o o 1 2o0—o 1 2o0—0o 1 Zo—o 1

X32 X33 X32 X33
80 a 7 Bo o 7 Bo—o 7 8o—o 7
60 o 5 6o o b Bo o0 5 Bo o 5
40—o0 3 4§ o0—0 3 40 o 3 40 o0 3
20 o 1 2o o 1 20 o 1 20 o 1
# with a battery buffer
6.3.8.3 Fading out the memory area interface, equals the sum of the currents, which flow

out of the interface. If this is not observed, the inte-

if the signai SA = 1 is output via the bit register, access- ) g S )
grated interference suppression coils do not function.

ing the memory area cannot be carried out.

Attention is alsc to be paid that the screen is always put
6.3.9 Application instructions on only one side. This should be on the side turned

away from the 35 DS 91, if possible. If this is not possi-
ble, the screen is connected to the casing via the plugs
X13 or Xi4. The maximum cable length for the
Attention is to be paid when connecting the serial inter-  RS5423/RS54232C interface is 15 m. (see section 20.3.)
face, that the sum of the currents, which flow into the

6.3.9.1 Cable, serial interface
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7 Memory cards

35 PS 81 R12: Memory card without error detsction, 32 KBytes assembly.
35 PS 91 R13: Memaory card with error detection, 128 KBytes assembly.
35 PS 91 Ri4: Memory card with error detection, 128 KBytes assembly,
35 PS 21 R22: Memory card without srior detection, 512 KBytes assembiy.
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7.1 Memory card 35 PS 91 R12, R13 and R14
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7.1.1 Technical data

Memeory capacity

Ut positive supply voltage
Usa buffer voltage (lithium battery)

lz1 for Uss
Isk for Usm

Power ioss

Ambient temperature

Storage temperature

Humidity rating

Mechanical stress when instaled

writing or reading cycle from BOV=0 to RDY=1

Input values
Output values

Dimension
Weight

Order number for
35 PS 31 R12,
without errer detec
35 PS 91 R13,

with error detection,128 kbytes assembly
35 PS 91 R14,

without error detection, 128 kbyte assembly

tion, 32 kbytes assembly

Accessories:

Lithium battery 07 LB 20 R1
Lithium battery unit 35 LE 30 R1

max.128 kbytes

o

+ 5 %
+ < Usn< + 3.7V

V oz
gV

M,

without error detection
typically 1.1 A = 20 %
typicalty 30 pA = 50 %

with error detection
typically 1.5 A = 20 %
typically 30 pA = 50 %
7.5 W+ 20 % E.5 W+ 20 %
Q°C...+55°C

-25°C ... +75 °C

F

VDE 160

200 ns <« T < 300 ns

according to DIN 66 264
according to DIN B6 264

1 pitch
0.4 kg

GJR5137100R12
GJR5137100R13

JR5137100R14

GJR5223500R1
GJR5146300R1

7.1.2 Description

The battery-buffered CMOS memory card 35 PS 91 is
a passive subscriber on the MPST bus.

7.1.2.1 Application

The unit serves as a data memory for
— CNC part programs

— RAM disk for the industrial computer

Note : the figure on page 7.1-1 shows the 35 PS 81 R14

- MDS machine data sentences, etc.

7.1.2.2 Features

— Extension levels of the memory card: 32, 64, 96 and
128 kbytes.

- 16 pages for every 8 kbytes can be addressed.
- The memory card can be read in bytes or words.
- 1 ... 7 units can be cperated at ine same time.

— Option: automatic error detection and correction.

7.1-2
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Addresses AQD ... A15

VAN

Data DOG ... D15

AN

N

Contrel and supply imes

Data transceiver

[ Y

ADY
Bov

Cantrol signal
connection

. MDB31

MDBO . .

Error
detection |
and |
correction
module
(EDCU)

Status register

Caonirol signai

—_—— e —— —_—— —

Sequence control and
chip select creation

Memory

32/64/96/128 kbytes

" Only for units with error detection

Parity memory

12 lg - [
| X
Register
Address connec- // / and memary
tion "l addresses
L
[N
Basic address ~
register Ad . Al5 Address compa-
= rator
2
<: e
Voltage buffer
- 5V
MAQ .. MAI15
Usr1

Fig. 7.1-1: Block diagram of

35 PS 91

the memory card

AB8 Procontic T300 issued:

11.8C
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7.1.2.3 Addresses

56 kbytes address capacity is available for the data
memory on the MPST bus. A maximum of 7 units can
ba accommuodated in this area. Each unit then has a
window of 8 kbytes. 16 pages for every 8 kbytes can be
applied to this window by an internal switchover on the
card, which can be addressed. The maximum memory
extension with 7 units amounts to 7 x 168 x 8 kbytes
= 7 x 128 kbytes = 896 kbytes.

7.1.2.4

Every memory card has a basic register, which can be
addressed like an IO unit in the area of
56 ... 64 kbytes.

Basic register

The 8 bit basic register gives information concerning:

- Page addresses: Bit DO7 ... DO4
— Operating modes:

* Format bit Bit D03

* Error bit Bit DO

* Occupied bit Bit DOO

Bit DO2 is not used,

Internal switchover, which can be addressed:

128 k
16
56 k ——
7 15
Page
6 - Switch— | 14
5 | Memory over 13
selection * .
4 | 12
3 |
2 4
8 kbyte-
0k _._1.. window I _3_
Unit 5
| :
J/ Page 0k
MPST bus g Memory card
" The selection is carried out via the page addresses in the
basic register

7.1.2.5

The battery for buffering the RAM siots are attached on
the front parel of the unit. Changing the lithium battery
or the lithium battery module is therefore possible with-
out disconnecting the module (see also chapter 21.4
and 21.5).

Battery

7.1.3 Mechanical structure -

Unit in the doubie-size Eurocard format

160 x 233.4 mm, 1 pitch.

f\f 2 YY)
o
|
_ 1 52 — N.C 2
¥ ) 8
CIE él o)
X a1 | [A71] | A6 {[ASY) v x15 X
==
1 x7 %6 x13
[ | E=1Ge0
— — 1 11
4 = ] 1
5 8 E
(]} ,2.9 X
i x4 2]
XIEEHHSEI
— === =l
XME}I
%z 2
— | |
485] [a750 fa65] ja5s
%26
l/‘\_: Fexl [Fakl [Fakl [Fakl [ Fax ;-r'

“N.C. = Not Connected

F & K is only assembled for units, which are equipped
with error detection and error correction.

Fig. 7.1-2: Component side (top view)

7.1-4
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7.1.4 MPST bus interfaces,
plugs X1, X2
Plug X1:
Pin Signal Meaning Pin Signal Meaning
X1. 22 |Us1 5 V valtage X1.2c |Usi 5 V voltage
X1, 4a | UBgB1 5 V voltage X1. 4c  |Us1 5 V voltage
X1. Ba - - X1. Bc - -
X1.Ba | ADD Address bit 00 X1. 8¢ AQ1 Address bit 01
X1.10a | AD2 Address bit 02 X1.10c | AO03 Address bit 03
X1.12a | AD4 Address bit 04 X1.12c | AQ5 Adidress bit 05
X1.14a | AD8 Address bit 06 X1.14c 1 AQ7 Address bit 07
X1.16a | A0S Address bit 08 X1.16c | AQOS Address bit 08
X1.18a | A10 Address bit 10 X1.18¢c [ A1 Address bit 11
X1.20a | A12 Address bit 12 X1.20c 1 A13 Address hit 13
X1.22a | A14 Address bit 14 X1.22¢ A1s Address hit 15
X1.242 | WO Word transmission X1.24¢ - -
X1.26a | - - xX1.26c - -
X1.28a |- - X1.28¢ - -
X1.30a - - X1.30c - -
X1.32a | ACKo Acknowledge out X1.32c | ACK;j Acknowledge in
Plug X2:
Pin Signal Meaning Fin Signal Meaning
X2. 2a DOO Data bit 00 X2. 2¢ DOA Data bit 01
X2. 4a 002 Data bit 02 X2. 4¢ DG3 Data bit 03
X2. Ba D04 Data bit 04 X2. Be Do5 Data bit 05
X2. Ba D06 Data bit 05 X2. 8c |(DO7 Data bit 07
X2.10a Do8 Data bit 08 X2.10c | D09 Data bit 09
xX2.12a D10 Data bit 10 X2.12¢ D11 Data bit 11
X2.14a D12 Data bit 12 X2 14c D13 Data bit 13
X2.16a C14 Data bit 14 X2.16¢c D15 Data bit 15
X2.18a | BOV Bus Operation Valid X2.18¢ |RDY Ready
X2.20a - - X2.20c - -
X2.22a - - X2.22c |RS Reset
X2.24a | W Write X2.24c (R | Read
X2.26a | 110 /O memory area X2.26¢c |- -
X2.28a - - X2.28¢c - -
X2.30a 0V 0 V voltage X2.30c |0V 0 V voltage
X2.32a cv 0 V voltage X2.32c 10V 0 V voltage
ABB Procontic T300 lssued: 11.90 7.1-5




7.1.5 Addressing the memory

Addressing the memory includes 3 stages

- Memory selection via the MPST bus

(Als ... A13) 1of7
- Page selection via the basic register

(DO7 ... DO4) 1 of 16
- Addressing the memory via the

MPST bus (A12 ... A0Q) 0 ... 8 kbytes

7.1.5.1 Memory selection

Distinguishing between 1 ... 7 units is carried out in the
address area 0 ... 56 kbytes, which is foreseen for
addressing the memory in accordance with the MPST
bus determination. The memory card address is set
with the switch S2. :

Note:
The switch position ON logically corresponds to 0.

The switches S2.1 ... $2.3 are compared with the bits
A15 ... A13 on the MPST bus.

Unit | Window Switch Address area
1 2 3 4

1 0 ... 8 kbytes on on on d|0000H...1FFFH
2 8 ... 16 kbyteg cn on off d[2000H...3FFFH
3 |16 ... 24 kbytes| on off on d:4000H.. .5FFFH
4 |24 ... 32 kbytes| on off off d |B000H...7FFFH
5 (32 ... 40 kbytes| off on on d 8000H...9FFFH
6 |40 ... 48 kbytes| off on off d [AQ0DH...BFFFH
7 148 ... b6 kbytes| off off on d|CO00H...DFFFH
- | prohibited”™ off off off d|-

d = Switch position is insignificant
* reserved for the ABB Procentic T300 data channel
area

7.1.5.2 Data channe! address

The data channels, with which the basic register can bs
read or written, are between 57 and B4 Kbytes in the
upper address area in accordance with the MPST bus
determination.

Each unit has a data channel address assigned to it via
switch 31. The separate data channels are addressed
by the MPST bus via ACO ... AD3.

A5 Ald4 A3 | A12 [ A11 A10  ACS  ADR  AD7  ADB  ADS  AD4 [ AD3  ADZ  AGT  AQQ
1 1 1 X Y Y Y Y Y Y Y Y z zZ 4 Z

ABB Procontic T300 1 2 3 4 5 5} 7 8

code for the upper

address area Switch 31

= permanently wired up

can be set with plug-in jumper X7

X7.1 -X7.2: AM12 =0

X7.2 - X7.3: A12 = 1 (Factory presetting}

Y = the data channel address of the card can be set
with the switch S1.

5 =
1}

Note:

The switch position ON logically corresponds to 0.
Z = Adressing the separate data channels. 3 channels

are evaluated on the card:

The following operations are permitted in the separate
channels:

Channel address Data in the basic register
AQ3 AQD2 Al ADO oo7 D0S D05 Do4 D03 Do2 Bo1 DCo
Channel 0 0 0 0 0 R/W R/W R/W R/W R/W R/W R/W R/W
Channel 2 0 0 1 0 R R R R R R R/W R
Channel 4 Q 1 0 0 R R R R R R R RIW
R = Reading; W = Writing
7.1-6 ABB Precontic T300/Issued: 11.90



7.1.5.3 Page selection

After addressing the memory card as an /O unit {see
point 7.1.5.2), the page address is loaded into the
0asic register via the data channel 0.

Basic register:

Page addresses! ... 16| Operating maodes
{not important for the
page selection)

D07 DOB D05 DO4|DO3 DD2 DO1T DOO

0 O G 0| without error detection
: d d d d
: with error detection

1 1 1 1§ 1 d d d

d = insignificant

7.1.5.4  Addressing the memory

The page, which is 8 kbyies large, is selected via the
page address and addressed by the MPST bus with
A12 A0Q after the selection of the unit via
A1b ... A13 (see point 7.1.5.1),

7.1.6

3 operating status are to be cbserved:

Operating modes

® Formating oniy important for units with error
detection and error correction
only impartant for units with error

detection and error correction

Error dstected

& Card occupied

7.1.8.1 Ceccupied bit DOQ

The occupied bit DOO can be activated with the jumper
X9.
Jumper zore X9:

1 -2 The card is always active after the RE-

SET (factory presetting).

2-3 The card is switched on or off by the
MPST bus via D0D,
Address: Data channel 4
D00 = 0: The unit is not active
CO0 = 1: The unit is active
7.1.6.2 Error bit DO1

The error bit is only effective for units with error de-
tection and error correction,

D01 = 0: No error
DG1 = 1: Error
iff D01 = 1, an error, which cannct be corrected, oc-

curred with a previous memory access. This error is
displayed, untii it is acknowledged,

The acknowledgement is carried out by addressing tha
data channel 2 and writing any data byte or data word
into the basic register.

7.1.6.3 Format bit D03

The format bit is only effective with units with error
detection and error correction.

D03 = 0: Formatting
D03 = 1: Saving

When using the memary card for the first time or if
there is a voltage loss for the buffer battery, the unit
must be farmatted. The saving sign is created here
and saved.

Each page of a unit must be formatted.
The "formatting” mode is set via the data channel DOD.

D03 must be 0 in the data byte or data word to be writ-
ten, and DO4 ... DO7 must include the address of the
page to be formatted.

Example for the data word (as an example xxO0H} for
page 1:

D15 Di4 D13 D12 D11 DIi0 D08 DOs

DO7 D06 D05 D04 D03 D02 D1 DOO

X X X X X X X X

0 0 0 0 0 d d d

d = insignificant

Formatting the selected page is carried out by reading
the memory area assigned to the units or writing it with
any value (see point 7.1.5.1}.

The operating mode saving must be selected again af-

ter the formatting and the error bit reset. The error de-
tection is now functioning. Every memory address has
the value 0 after the formatting has taken place.

ABR Procontic T3001ssued: 11.90
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7.1.6.4 Example for the setting and addressing 4. Formatting the example of unit 4
The data word 00COH is first written on to the ad-

. F 5 PS5 81 cards with error detection and error
1 Four3 " I dress FZ2A0H in order to format page 1.

correction are operated using the MPST bus.

2. The memory card address is set on every card with Page address: Format bit:
the switches 52.1 ... 82.3. DG4 D05 D06 DO7 D03 =0
0 0 0 0
. Switch 52 The bits D08 ... D15 are not evaluated. The memaory
Unit 1 2 3 4| Address area area 6000H ... 7FFFH, which is assigned to unit 4,
1 on on on dfO0000H ... 1FFFH must then be evaluated.
2 on on off d|2000H ... 3FFFH )
-3 on off on d!4000H ... 5FFFH The procedure is the same to format other pages
4 on off off dj600dH ... 7FFFH (change the page addresses accordingiyi}.
d - insignificant 5. Resgtting the memaory mpde with error corrgption is
carried out after formatting page 16 by writing the
3. A data channei address is assigned to every unit to data word GO08H to the address FZAQH.
address the basic register.
The status of A12 is determined with the plug X7, Page address: Format bit:
the address bits AD4 ... A11 is determined with D04 D05 DOs DO7 003 =1
switch S1. 0 0 0 0

The first page, which is already formatted, is there-
fore selected again.

Unit Switch S1 HEX address 8. frc\jf’:ess FZAZH is 10 be written with the data word

1 2 3 4 5 6 7 8liData channe! 00G0R to reset the error register (D01 = ).

> 7.1.7 Settings

if the jumper X7: 1 - 3 is plugged in, A12 = 1.

i |on on on on on on on on| FOOOH
2 jon on on on on on on off; FO10H _
3 aon on on on on on off on FO20H Plug Factory settings Uiser settings
4 |on on off on off on off on} F2AQH without | with
error detection and
The addresses of the error registers (data chan- error corrpction
nel 2) are then: I
X1 T300 bus
. X2 T300 bus
Unit 1 FOO2H X3 |8-g9, 7-10| 1-8, 2-7
Unit 2 FO12H 6-11,6-12! 3-6, 4-5
Unit 3 FO22H ;((g open open
: open open
Unit 4 F2AZH %6 203 s .
X7 2-3 2-3 1-2: A12=0"
2-3: A12=1""
X8 t-2 1-2
X9 1-2 1-2 1-2: occupied bit
D00 = 1
2-3: occupied bit
D00 by the bus
X10 + battery pole
X1 — battery pole
X12 1-2 1-
X13 1-2 1-2
X14 | offen 1-2
X15 1-2 1-2

Basic register address ; ExxxH
"" Basic register address : FxxxH

E 7.1-8 ABB Procontic T30 /Issued: 11,80



Memory card 35 PS 91 R22

7.2

90 01 82

7.2-1
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7.2.1 Technical data

Memory capacity

Ust positive supply voltagse
Usr buffer voltage (iithium battery)

te1 for Ues

lsr for Usmk

Power loss

Ambient temperature

Storage temperature

Humidity rating

Mechanical stress when installed

Writing or reading cycle from BOV=0 to RDY=1

Input values

Qutput values

max. 512 kbytes

prid

+5Vzx5¢
+ 2.9V«

+
V<Usa< + 3.7V
without error detecticn
typically 1.1 A, max. 1.5 A
typically 30 uA, max. 85 pA

7.5wW =+ 20%
0°C..+585°C
-25°C ... +75 °C
F

VDE 160

200 ns < T < 300 ns
according to DIN 68 264

according to DIN 66 264

Dimension 1 pitch

Weight 1.0 kg

Order number:

35 PS 9t R22,

without error detection, 512 kbytes assemply GJR5137100R22
Accessories:

Lithium battery 07 LB 20 R1 GJR5223500R1
Lithium battery unit 35 LE 90 R1 GJR5146300R1
7.2.2 Description 7.2.2.2  Features

The battery-buftered CMOS memory card 35 PS 91 is
a passive subscriber on the MPST bus.

7.2.2.1

The unit serves as a data memory for

Application

e CNC part programs
e RAM disgk for the industrial computer

& MDS machine data sentences, etc.

Memory size 512 kbytes.

e G54 Pages can be addressed for every 8 kbytes.

® The memory card can be read in bytes or words.

e 1 ... 7 units can be operated at the same time.

7.2-2
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Addresses ADQ .., A15

Data D00 ... D15

Control and supply fines

LU

ROY

o
‘8 z|iciz]|2

\ [ Y

Control signal
connection

5v

Address connec-

Register
/ and memory
addresses

Status register

Basic address
register

Address compa-

rator

Voltage buffer

" Only for units with error detection

= 4

m

&)

2
[— [ O Sequence control and <:
| e | chip select creation o
] i< = i Contral signal?:o -
| Error | o 5V
| detection [
| and |

correction
! module
} (EDCU) \I'I‘
I |
! ! MAQ
[ |I Memaory ~.
|
| | 128/256/384/512 bytes
| ]

: i Usri
I |
I Control signais + PDO PCB ! Parity memor¥
e e e O 128k x 7hit-

Fig. 7.2-1: Block diagram of the memory card

35 PS 91

ABB Precontic T300/issued: 11.80
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7.2.2.3 Addresses

56 kbyies address capacity is available for the data
memory on the MPST bus. A maximum of 7 units can
be accommodated in this area. Each unit then has a
window of 8 kbytes. 64 pages for every 8 kbytes can be
applied to this window by an internal switchover on the
card, which can be addressed. The maximum memaory
extension with 7 units amounts to 7 x 16 x 8 kbytes
= 7 x 512 kbytes = 3584 kbytes.

7.2.2.4 Basic register

Every memaory card has a basic register, which can be
addressed like an /O unit in the area of
56 ... 64 kbytes.

The 16 bit basic register gives information concerning:

e Page addresses: Bit D09 ... DO4
& Operating modes:

* Format bit Bit D03

* Error bit Bit D01

* Occupied bit Bit D00

Bit D02 is not used.

Internal switchover, which can be addressed:

512 k
64
56 k —
7 83
8 62
7 61
Page
6_ , switch- _60
5 | Memory over
— selection” . —
4 { 4
3 ! 3
2 2
y 8 kbyte- 1
window
Ok Unit Page Ok
MPST bus >< Memory card
" The selection is carried out via the page addresses in the
basic register

7.2.2.5

The battery for buffering the RAM slots are attached on
the front panel of the unit. Changing the lithium battery
or the lithium battery module is therefore possible with-
out disconnecting the module (see also chapter 21.4
and 21.5}. ‘

Battery

7.2.3 Mechanical structure

Double-size plug-in printed-poard assembly 4 R,
8 U x 180 mm.

w A A4 A5 A13
A T
. s w*
o 1 52 —N.C
;l E 3 = X8
8 B & 5 o3
Xt sailt (a7 | et [ st ! xi5 X
!
1 x7 X6 Xi
B | T Gl
5 ] EI
| | % EEE R T
X12E'xtsﬂ
R D D X8 Ell
Y S N
xulzl;
' ¥a) x2
— I gy
25| 375 {a65] [a58
¥A26
) lese] el lrsu] traef | rax | -

*

N.C. = Net Connected

F & K is only assembled for units, which are equipped
with error detection and error correction.

Fig. 7.2-2: Component side (top view)

7.2-4 -
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7.2.4 MPST bus interfaces,
plugs X1, X2

Plug X1

Pin Signal Meaning Pin Signal Meaning

X1, 2a |Um 5 V voltage X1. 2¢  |Ug1 5 V voitage
X1. 4a UB1 5 V voltage X1. 4c¢ U Bt 5 V voliage
X1. 6a | - - X1. 6c |- -

X1.8a | AD0 Address bit 00 X1. 8c | ADt Address bit 01
X1.10a | AQ2 Address bhit 02 X1.10c | AD3 Address bit 03
X1.12a | AD4 Address bit 04 X1.12¢c 1AQ5 Address bit 05
X1.14a | ADS Address bit 06 X1.14c | AQ7 Address bit 07
X1.18a | AQ8 Address bit 08 X1.16¢c | ADQ9 Address bit 08
X1.18a | A10 Address bit 10 X1.18c | A1l Address bit 11
X1.20a | A12 Address bit 12 X1.20c [A13 Address bit 13
X1.22a | At14 Address bit 14 X1.22¢c | A15 Address bit 15
X1.24a | WO Word transmission X1.24c¢ - -

X1.28a |- - X1.26¢c |- -

X1.28a |- - X1.28c |- -

X1.30a |- - X1.30c |- -

X1.32a | ACKo Acknowledge out X1.32c | ACKi Acknowledge in
Fiug XZ:

Pin Signal Meaning Pin Signal Meaning

X2. 2a DOD Data bit 00 X2.2¢ | DO1 Data bit 01
X2, 4a DO2 Data bit 02 X2, 4c |DO3 Data bit 03
X2. Ba D04 Data bit 04 X2. 6¢c | D05 Data bit 05
X2. 8a D06 Data bit 06 X2. 8¢ D07 Data bit 07
X2.10a DOo8 Data bit 08 X2.10c |[DO09 Data bit 09
X2.12a D10 Data bit 10 X2.12c [D11 Data bit 11
X2.14a | D12 Data bit 12 X2.14¢c |[D13 Data bit 13
X2.16a | D14 Data bit 14 X2.16c | D15 Data bit 15
X2.18a | BOV Bus Operation Valid X2.18c |RDY Ready

X2.20a - - X2.20c |- -

X2.22a |- - X2.22c |RS Reset

X2.24a | W Write X2.24¢ |R Read

X2.26a | /O YO memory area X2.26¢ - -

X2.28a - - X2.28c i~ -

X2.30a cv 0 V voltage X2.30c |0V 0 V voltage
X2.32a ov 0 V vcltage X2.32¢ {0V 0 V voltage

ABB Procontic T300/1ssued: 11.90
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7.2.5 Addressing the memory

Addressing the memory includes 3 stages

& Memory selection via the MPST bus

{A15 ... A13) tof7
& Page selection via the basic register
{DO7 ... DO4) 1 of 64

¢ Addressing the memory via the

MPST bus (A1Z ... ADD) 0 ... Bkbytes

7.2.5.1 Memory selection

Distinguishing between 1 ... 7 units is carried out in the
address area 0 ... 56 kbytes, which is foreseen for
addressing the memory in accordance with the MPST
bus determination. The memory card address is set
with the switch S2.

Note:
The switch position ON logically corresponds to 0.

The switches S2.1 ... 82.3 are compared with the bits
A15 ... A13 on the MPST bus.

Unit| Window Switch Address area
1 2 3 4

1 0... Bkbyte 0 O 0O d|0000H...1FFFH
2 8 ... 16 kbyted 0 0 1 d[2000K...3FFFH
3 (16 ... 24 kbytes| 0 1 0 dj4000H...5FFFH
4 124 ..32kbytes{0 1 1 d;6000H...7FFFH
5 132 ..40kbytes{1 0 0O djB000H...9FFFH
6 |40 ... 48 kbytes|1 0 1 d]AO000H...BFFFH
7 {48 ... 56 kbytes| 1 1 0 d{CO00H...DFFFH
- | prohibited” 1 1 1 dj-

d = Switch position s insignificant
* reserved for the ABB Procontic T300 data channel
area

7.2.5.2 Data channel address

The data channels, with which the basic register can be
read or written, are between 57 and 64 kbytes in the
upper address area in accordance with the MPST bus
determination.

Each unit has a data channel address assigned to it via
switch S1. The separate data channels are addressed
by the MPST bus via AQ0Q ... AQO3,

At5  A14  A13 | A12 | A11 A10 AD8 AOBR  AQ07 A0 A0S A04 | AO3 ADZ2  AD1  ADO
1 1 1 X Y Y Y Y Y Y Y Y z z z Z

ABB Prccontic T300 1 z2 3 4 5 6 7 8

code for the upper

address area Switch S1

1 = permanently wired up
X = can be set with plug-in jumper X7
X7.2 - X7.2: A12 =0
X7.2 - X7.3: A12 = 1 (Factory presetting)

Y = the data channel address of the card can be set

with the switch S1.

Note:

The switch position ON logically corresponds 1o 0.
Z = Addressing the separate data chanrels. 3 chan-

nels are evaluated on the card:

The foliowing opeérations are permitted in the separate

channels:

Channel address Data in the basi'c register

AQ3 AQ2 A AQO bo7 D08 DG5 DG4 D03 B0} D01 000
Channel O 0 0 0 8] R/W R/W R/W R/W R/W R/W R/W R/W
Channel 2 0 0 1 0 R R R R R R R/W R
Channel 4 0 1 0 G R R R R R R R R/iw
R = Reading; W = Writing

72—6 ABB Procontic T300/Issued: 11.90



7.2.5.3 Page selection

Atter addressing the memory card as an I/0 unit (see
point 7.2.5.2), the page address is loaded into the ba-
sic register via the data channel 0Q.

Basic register:

Page addressesi ... 16 Gperating modes
(not important for the
page selection)
D07 D06 DO5 D04/ D03 D02 D01 DOO
0 0 0 0| without error detection
: d d d d
: with error detection
1 1 1 1] 1 d d d

d = insignificant

7.2.5.4 Addressing the memory

The page, which is 8 kbytes large, is selected via the
page address and addressed by the MPST bus with
Al12 AQQ after the selection of the unit via
A15 ... A13 (see point 7.2.5.1).

7.2.6

3 operating status are to be observed:

Operating modes

® Formatting anly important for units with error
detection and error correcticn
only important for units with srror

detection and error correction

® Error detected

® Card occupised

7.2.6.1 Occupied hit D00

The occupied bit DOO can be activated with the jumper
X9.

X9.1 - X9.2  The card is always active after the RE-

SET ({factory presetting).

X9.2 - X9.3  The card is switched on or off by the
MPST bus via DQO.

Address: Data channel 4

D00 = 0: The unit is not active
DOO = 1: The unit is active

7.2.6.2

The error bit is only effective for units with error de-
tection and error correction.

Error bit D1

D01 = 0: No error
D01 = 1! Error

If D01 =1, an error, which cannot be corrected, oc-
curred with a previcus memory access. This error is
displayed, until it is acknowledged.

The acknowledgement is carried out by addressing the
data channel 2 and writing any data byte or data word
into the basic register.

7.2.6.3

The format bit is only effective with units with error
detection and error correction.

Format bit D03

D03 = 0: Formatting
D03 = 1: Saving

When using the memory card for the first time or if
there is a voltage loss for the buffer battery, the unit
must be formatted. The saving sign is created here
and saved,

Each page of a unit must be formatted.
The "formatting” mode is set via the data channel DOG.

D03 must be 0 in the data byte or data word to be writ-
ten, and D04 ... DO7 must include the address of the
page to be formatted.

Example for the data word (as an example xx00H) for
page 1:

D15 D14 D13 D12 D11 D10 D09 DOB

DO7 D06 DO5 D04 DO3 DO2 DOV DOD

X X X X X X X X

0 C 0 0 0 d d d

d = insignificant

Formatting the selected page is carried out by reading
the memory area assigned to the units or writing it with
any value (see point 7,2.5.1).

The operating mode saving must be selected again af-

ter the formatting and the error bit reset. The error de-
tection is now functicning. Every memory address has
the value 0 after the formatting has taken piace.,

ABRB Procontic T300/issued: 11,60
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7.2.6.4
1.

Example for the setting and addressing

For 35 PS5 91 cards with error detection and error
correction are operated using the MPST bus.

2. The memory card address is set on every card with
the switches SZ2.1 ... 52.3.
Switch 52
Unit i 2 3 4| Address area
1 on on on d|0000H ... 1FFFH
2 on on off d|2000H ... 3FFFH
3 on off on d|4000H ... 5FFFH
4 on off off d|6000H ... 7FFFH
d = insignificant
3. A data channel address is assigned to every unit to
address the basic register.
The status of At12 is detarmined with the plug X7,
the address bits AD4 ... Afl is determined with
switch S1.
if the jumper X7: 2 - 3 is plugged in. A12 = 1,
Unit Switch S1 HEX address
1.2 2 4 5 6 7 8|Data channel
Q)
1 on on ocn on cn on on on| FOOOH
2 fon on on on on on on offf] FO10H
3 jon on on on on on off on| FO20H
4 |on on off oan off on off on| F2ADH

The addresses of the error régisters (data chan-
nel 2) are then:

Unit 1 FCO2H
Unit 2 FC12H
Unit 3 FO22H
Unit 4 F2A2H

4. Formatting the example of unit 4

The data word Q0D0CH is first written on to the ad-
dress F2ZA0H in order to format page 1.

Format bit:
D03 =0

Page address:

D04 DOS DO§ DO7
0 0 0 0
The bits D08 ... D15 are not evaluated. The memory
area BOQ0OH ... 7FFFH, which is assigned to unit 4,

must then be evaluated.

The procedure is the same to format other pages
{change the page addresses accordingiy!}.

. Resetting the memory mode with error correction is

carried out after formatting page 16 by writing the
data word 000BH to the address F2A0H.

Format bit:
D03 =1

Page address:
D04 D05 DO DOY
0 0 0 0

The first page, which is already formatted, is there-
fore selected again.

. Address F2A2H is to be written with the data word

0000H to reset the error register (D01 = ).
7.2.7 Settings
Plug Factory settings User settings
without | with
error detection and
error corriection
|
XA T300 bus
X2 T300 bus
X3 8-9, 7-10| 1-8, 2-7
6-11,5-12| 3-6, 4-5
X4 open open
x5 open open
X6 2-3 1-2
X7 2-3 2-3 1-2: AM12=0"
2-3: A12=1""
X8 1-2 1-2
X9 1-2 §-2 1-2: occupied bit
D00 =1
2-3: occupiad bit
DOO by the bus
X10 + battery pole
X1 ~ battery pole
X12 1-2 1-
X13 1-2 1-2
X14 | offen 1-2
X15 1-2 1-2

Basic register address : ExxxH
" Basic register address : FxxxH

7.2-8
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8 PLC central units

35 ZE 93 R301:  PLC central unit consisting of the processor card 35 ZP 93 R31, data interface 35 DS 91 /1
and the software package for the function block PLC 935 82 R401.

35 ZE 94 R101:  PLC central unit in preparation.
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8.1 Central unit 35 ZE 93 R301
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8.1.1 Technical data

Central unit PLC 35 ZE 93 R101

Central unit:
Processor
Supply voltage
Current input
Power 1038
Frequency clock

Interface uni:.
Number of interfaces
Interface 1

Interface 2

Memory exiension

UB1 positive supply voitage
U2 positive supply voltage
UB3 negative supply voltage
Power loss

IB1 for UBt
B2 for UB2
B3 for Up3

with 14 K instruction user pregram, bit and word pro-
cessing, blocks and buffered flag range

8086

5V 25 %
28 A +20%
15 W + 30 %
8 MHz

2

RS 232, RS 422 and 20 mA
RS 232, RS 422 and 20 mA

e

max. 256 KByies

+ 5V
+15 V
-15 ¥V
2.5 W

5 %
5 %
5%
20 %

4+

typically 0.4 A, max. .65 A
typically 0.08 A, max. 0.15 A
typically 0.08 A, max. 0.15 A

Ambient temperature 0°C ... +55°C
Storage temperature -25°C ...+ 75 °C
Humidity rating F

Mechanical stress when installed VvDE 160
Dimensions 2 pitches

Weight 2.2 kg

Order number GJR5145000R301
Accessories:

Spare battery 07 LB 20 R1 GJR5223500R1
Battery module 35 LE 90 R1 GJR5146300R1
Comment additional assignment 35 PK 83 GJR5144800R1

{upon request, not in the delivery scope of the central unit)

8.1.2 Description

The central unit 35 ZE 93 is a PLC tested in factory. Its
hardware consists of the following two components

e 35 ZP 93 R31

s 35DS 91 R1

and the software function block
s 3935 PC 83 R401

If the comment additional consignment 35 PK 83 B1 is
required, this must be ordered separately by ihe user
and instalied for the unit 35 DS 91 R1 by means of the
supplied installation instructions.

8.1.3 Supply condition and operating

instructions

The baud rates of the user interface (plug X3} and the
interface 1 {plug X4} is set to 9600 baud. The serial
interface must aiso be set to 9800 baud for the ABB
Procontic programming and test unit or the VT100
compatible terminal. (see chapter 6, Data interfaces)

The subscriber address for the MPST bus is set to
"01H" on the jumper field X8 (see chapter 8.7)

m Test whether another central unit already has the
set subscriber address. If this is the case, anocther
subscriber address, which is not occupied, must be
set on thejumper figld X8 with the corresponding
jumpers.

The MPST bus clock may only be output to the MPST
bus by one central unit.

H

B.1-2
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® Every central unit must be supplied exactly once by
the MPST bus clock. The bus clock CC is switched
on with the jumper X6. The bus clocks may not be
output to the MPST bus via the jumper XB with two
or more units.

® The position of the plug-in jumpers is to be altered
according to the following tables before the assem-
bly is changed, e.g., configuration with the com-
ment RAM memory.

B Always save your programs if you must remove the
unit from the subrack in order to carry out changes
to the setting on the 35 ZE 33 for example.

m  Observing the electrical and mechanical installation
guidelines in leaf 5 of the configuration folder is the
prerequisite for using the 35 ZE 93.

» The interface plugs should not be disconnected
when the voltage is on, if possible.

B.1.3.1 Initialisation by a cold start

A cold start is to be carried out in any case:

m before the first use of the 35 ZE 93

m after the 35 ZE 93 was plugged into the subrack,
e.g., after changing the program memory

=  after memory blocks on the 35 DS 91 were touched

8.1.4 Mechanical structure

8.1.4.1 Front panel

v
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Fig. 8.1-1; Front panal of the 35 ZE 93 R301

8.1.4.1.1 Using the lithium battery module

35 LE 90 R1 for the first time

The supplied lithium battery module 35 LE 90 is not in-
stalled in the delivery status. This is to avoid loading the
lithium battery before starting the device.

& The unit is t0 be installed in an ABB Procontic T300
subrack without plugging in the battery module.
"Switch on the voltage supply for the subrack. The
capacitor located on the unit is loaded after approxi-
mally 5 to 10 minutes. The 35 LE 90 is to be
mourted with the enclosed screws.

a  Carry out the cold start so that a defined operating
status is created. (see volume 8.2, chapter 17,
Starting behavicur).

8.1.4.1.2 Battery change

The lithium battery or the lithium battery module can be
replaced with the supply voliage tc the subrack
switched on.

ABB Procontic T300/Issued: 11,80
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8.1.4.1.3 Function of the LEDs on the front panel

The light-emitting diodes 1, 2, 3, BDY, H1 and H2 are
located on the front panel of the central unit 35 ZE 83,

LED functions:

1 Displays that the PLC programs are running.
The LED 1 is switched on at the start of every pro-
gram cycle and switched off again at the end of the
program cvcle. The length of time the LED 1 is
switched o per program cycls is therefare only for
short PLC programs.

2 POWER FAIL
The LED 2 displays that the signal POWER FAIL has
been addressed. LED 3 is also switched on hers,

3 Error display
The LED 3 displays on principle that an error has
occurred.

RDY: READY
The LED RDY is directly connected to the READY pin
of the processor. This LED must light up on pringi-
pie, after the voltage has been switchad on.

Consecutive light LED 1 ... LED 3:
It the PLC determines defective memories with a
cold start, the PLC initialization is aborted, and the
error is signalized by a consecutive light using the
LEDs 1 ... 3.

H1 not used

H2 not used

8.1.4.2 Processor card 35 ZP 93 R31

1 € X1 ;1 j-‘_
3 ¢
RDY €
Xi
A
4 1ma
LB E1XB
=3
7 X2

v

Fig. 8.1-2: Component side of the 35 ZP 92 (top view)

Jumper| Pins Meaning
X3 1-8 All settings with a sub printed
2-30 board GJP5122910R1
6-13-33
4-7-34
3-15
5-24
X4 1-2 Transfer memory RAM 32K"8
X5 1-5-12-18 | All settings with a sub printed
2-6-10-18 |board GJP5122920R1
3-7-11-17
4-8-14
9-15
X6 1-2 Jumper; bus clock
No jumper; no bus clock
X6 may only be plugged in
for one unit, if there are
several 35 ZF 93,
X7 1-2 Min. memory access time
X8 1-2 Transfer memory RAM 32K~ 8
Xg 4-5,3-6,2-7 | Subscriber address 01H
Subscriber address adjustable
from 1 ... 15

Table 8.1-3: Plug-in jumpers in the delivery sta-

tus for 35 ZP 93

ALLillaldi.
8 XAI

1711737130 ¢

AKX idid i)
' HB XA13
I

Fig. 8.1-4: Component side of the 35 DS 91 (top view)
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Jumper| Pins Meaning
X8 7-8-9 Baud rate channel A 9600 Baud (user interface)
Baud rate channel B 9600 Baud (serial interface 1)
X1 Reserve plug-in jumper |special screen -~ 0 V connection, not required
X12 | Reseive plug=in jumper |special screen - 0 v connection, not required
X115 no plug-in jumper
X16 no plug-in jumper
X17 1-2 35 ZE 83
5-6 clock switched on
X18 no plug-in jumper Address setting for socket XA10-XA13
X189 1-2,3-4,5-6,7-8 Binary input for bit register
xXa0 3-4
171—812 XA10, XAi1
i5-18 memory EPROM 32 k x 8
X21 3-4
175_916 XA12, XA1P3 ) Comment EPROM
13220 memaory EPROM 64 k x 8
X22 1-2 RAM 62256 on XAB-XA9 with a battery buffer
7-8 RAM 62256 on XAO0-XA5 without a battery buffer
X24 no plug-in jumper Ground-chip connection select for battery-buffered RAM
X27 no plug-in jumper Alternative battery voltage to 35 LB 90 from the MPST bus
X28 1-2 Oscillator for channel A/B only for producer test purposes
X32 no plug-in jumper
X33 no plug-in jumper
Table 8.1-5: Plug-in jumpers in the delivery status on the interface card
8.1.4.4  Bus clock setting, subscriber address Adress ngspers in éhg plug pgn_?l X9 Dlt;gged in
23 22 21 20
8.1.4.4.1 Bus clock jumper X8 0 o—0 10—0 J0—0 |o——0
1 o——0 |o—0 |o———0 o 0
o—o PLC master, CCU or autonomous PLC. 2 o G o o jo o o 0
1 2 The bus clock is svtritc?hed on. Only plug in 2 :: o: oc OC O: oo 03 OO
to one central unit in the ABB Procontic 5 o——o lo o lo—uo lo o
T300 system:. 6 o—o0 |o o jo o jlo—o0
7 o—20 |0 o lo o fo 0
o0—o0 PLC slave or PLC as an active subscriber g 0 g o g g g 00 8
1—2 with the CCU, bus clock switched off 10 g o C: o lo o lo o
11 o 0o [o———0 Jo o |o 0
8.1.4.4.2 Subscriber address plug pane! X9 12 o o |0 9 {O0——0 |o—0
13 o o |o 0 |o——0 {o 0
The subscriber address from 0...15 can be set with a 14 0 o |o o |o o jo—o0
total of 4 jumpers on the plug panel X8 whereby 5 ° ° |¢© °© [© i 0
“jumper plugged in" means logically 0 and "non-
plugged in jumper” logically 1.
ABB Procentic T300/issusd: 10.92 8.1-5 E




8.1.4.5

Program memory with a comment RAM

The jumpers on the plug panels X20, X21, X32 and X33
are to be set as follows. All other plugs remain unal-

tered.
Jumper | Pins Meaning
X18 3-4 XA10, XA11 RAM 32K*8 Address 80000..BFFFF
X20 1-2
5-8 XA10, XAT1
9-10 Memory RAM 32 k x B
17-18
X21 1-2
5-6 XA12, XA13
9-10 Memory RAM 32 k x 8
i7-18
X32 1-2 XA12, XA13 RAM 32 k x 8 Address C0000..CFFFF
5-8 XA10, XA11 RAM 32 k x 8 Address B000Q..BFFFF
X33 1-2 XA12, XA13 RAM 32 k x 8 Address C0000..CFFFF
5-6 XA10, XA11 RAM 32 k x 8 Address B0O000..BFFFF
Table B.1-G: Plug-in jumpers for operating with
a comment RAM
8.1.5 Extension by two serial interfaces  The sub assembly 35 ZE 83 R301 can be extended by

using 35 DS 91 R1

Bl
e 8|8
©:
3 I + f'— +
3 i}
©
B - | -
8| 8
HIE
x3 fi'f" il
I
L 1R
H1 Qu
Quzi Gm2
18 is
231 iy
a1 §§ X4
L-Ri-2
7S
[ S

Fig. B.1-7: 35 ZE 93 extended with 35 DS 91

two serial interfaces. To this end, a sub assembly
35 DS 91 R1 is mounted to the 35 ZE 93 R301. The
35 DS 91 R1 has a separate front panel. The sub as-
semblies are mounted with the enclosed screws and
connections.

Settings:

The connection for the jumper X17/3-4 must be
plugged in on the second data interface 35 DS 91 R1,

m The connections for X17/5-6 and X17/1-2 are to be
removed.

All other settings, e.g., baud rate, specia!l shielding
measures, etc., are to be taken from the description of
the 35 BS 81 R1 (section 6.2).

8.1-6
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35 DS 91

35 ZP 93

The piug is hot connected!

Bild 8.1-8: Dismantling the 35 ZF 93 from the printed
boards 35 ZP 93 and 35 DS 91

35 DS 91

35 DS N

35 ZP 93

Insert the adapter
according to the
printed board assembly

Fig. 8.1-8: Assemnbling the 35 ZE 93 with a seccond
35 DS 91
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9 CNC units

35 GV 80 R101: Pesitioning unit for 4 axes
35 GV 83 Ri101: Path control unit for 4 axes
35 Z5 86 R101: Central control unit to control 13 x 16 positioning axes and 13 x 4 path controi axes
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9.1.1 Technical data

Central unit:

Processor 8086

Coprocessor 8087

Supply voltage 5V +5%

Current input 28A+20%

Power loss 15 W = 30 %

Frequency clock 5 MHz

Ambient temperature 0°C ...+55°C

Storage temperature -25°C ... + 75 °C

Humidity ratiry F

Mechanical stress when installed VDE 180

Dimensions 1 pitch

Weight 1.2 kg

Order number GJR5145300R101

9.1.2 Description

The positioning function biock is written into the assem- - All movements are executed with an acceleration

bier of the micro processor Intel 8086, It has the follow- limit; the value can be set for each axis via the ma-

ing features: chine data constant

- It can be configured via constant in the machine data - Two programmable functions: positioning and refer-
senience (MDS) ence point movement

- A maximum of 4 conirolled axes, selection via the - Programming the positioning and reference point
machine data constant movement via contrel blocks in accordance with

- The position control clock depends on the number of ABB Procontic T300 software determinations
the controlled axes. A time requirement of 0.7 ms - Exchange of data via the standard data blocks in ac-
occurs per axis and a basic time requirement of cordance with the ABB Procontic T300 software de-
2.2 ms must be added. terminations

- Following error monitoring for the maximum value, - The use of an operating system is not foreseen
can be indicated via the maghine data constant per - Software scope: roughly 3 kbytes
axis

Note:

~ The control window can be indicated via the machine
data constants for each axis

- The hardware limit switches of the axes are eva-
luated

- A resolution of the path measuring system can be
given via the machine data constant for each axis.
Possible range: T um/increment to 100 pm/incre-
ment

- Separating the paosition control for the individual axes
is possible. The corresponding axes are no lenger
fixed in one position in this way but nominal and ac-
tuai values are still updated if the axes move due to
foreign forces

- A drift compensation is possible in all axes. A
correction value in the range £127 increments can
be preset in the machine data sentence for every
axis

- Representation of the axes currently being moved
together with their direction of movement, e.qg., for
the control release

- Itis possible to delete and set the nominal and actual
values in the individual axes

The positioning unit 35 GV 80 R101 is described exact-
ly in the publication "POS-GEOQO Functional descripticn,

9

35 GV B0 version: POS V7.4". This publication can

be supplied upon request.

MPST bus
Bus Transter internal RARM
VoA Controller mamary max.
4 kbytes 80 khytes
o
bed
= System bus
x
ntel 8086 intel 8087 Intel 8253 EPROM or"
pracessor processor 7 timer RAM rmax,
4x54 kbytes

Optional assembly

Fig. 9.1-1: Biock diagram

E 9l1“2
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Path control unit 35 GV 83 R101
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9.2.1 Technische Daten

Central unit:
Processor
Coprocessor

Supply voliags
Current input

Power loss
Frequency clock
Ambient temperature
Storage temperature

5 MHz
G °C...+55°C
-~ 25°C ... + 75 °C

Humidity rating F
Mechanical stress when instalied VDE 160
Dimensions 1 pitch
Weight 1.2 kg
Order number GJR5145400R101
9,2.2 Description
The path controi function block is written into the as- - Exchange of data via the standard data blocks in ac-
sembler of the intel 8086/8087 microprocessor. It has cordance with ABB Procontic T300 software determi-
the following features: nation.
Note:

- lt can be configured via the constants in the machine

data sentence (MDS)

- A maximum of 4 controlled axes, selection via the

machine data constant

The path contral unit 35 GV 83 R101 is described in
detail in the publication "Path control function descrip-
tion 935 GV 83" . This publication can be supplied upon

_ Acceleration limit for reference point movement and ~ "#guest.

target point movement. The acceleration course can
be set via 3 constants of the machine data sen-
tence. The acceleration and deceleration ramps are
symmetrical.

The following error monitoring can be switched be-
tween a static and a dynamic supervision. This can
be set separately for each axis via 3 parameters
each in the machine data sentence.

The position control clock amounts to 5 ms

The software limit switches of the axes are evaluated
It is possible to delete the position nominal and ac-
tual vaiues

2 orderable functions: target point movement and
reference point movement

Ordering the target point movement and reference
point movement via control blocks in accordance
with ABB Procentic 7300 software determination

MPST bus

R

N

Bus Transfer Internal RAM
AV A AN Controller memory masx.
4 kbytes 80 kbytes

System bus

intel 8086 intel 8087 ltel 8253 EPROM or*
Processor processor ° timer BAM max.
4x64 kbytes

* Optional assembly

Bild 9.2—-1: Block diagram
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Central control unit 35 ZS 86 R101
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9.3.1 Technical data

Central unit:
Processor
Coprocessor
Supply voltage
Current input
Power loss
Frequency clock

Interface unit:

Number of the interfaces
interface 1

interface 2

Memory extension

UR1 positive supply voltage
Urz positive supply voltage
B3 negative supply voltage
Pawer loss

ig1 for UB1
inz for UB2
183 for UB3

Ambient temperature

Storage temperature

Humidity rating

Mechanical stress when installed

Dimensions
Weight
Order number

8086
8087
5V ¢
28 A
15 W
5 MHz

)
e

%
%

+ 1+ o
&
OB

2

RS 232, RS 422 and 20 mA
RS 232, RS 422 and 20 mA
max. 256 kbytes

+5V+5%
+15V 5%
-15V 5%
25 W=z 20 %

typically 0.4 A, max. 0.65 A

typicaily 0.08 A, max. 0.15 A
typically 0.08 A, max. 0.15 A

0°C..+55°C

-25°C ... +75°C
F

VDE 160

2 pitches

1.2 kg
GJR5145500R101

9.3.2 Description

The central control unit 35 ZS5 86 R101 is a universal
unit with which it is possible to position and control the
paths of several axes at the same time.

The software of the central control unit 35 Z5 86 R101
is designed for a maximum extension degree pear sys-
tern of 13 x 16 positioning axes, 13 x 4 path control
axes or any combination of these two types.

The number of the axes to be held in their positions as
well as all the machine-specific parameters (path res-
olution of the path measuring systems, acceleration
and brake ramps, KV factors, stc.} can be configu-
rated freely.

The intelligence of the system is divided into four sepa-
rate units.

Central control {CCU):
— Treatment of the data for the geometry units and
provision for the MPST bus

- Organisaticn and management of the system-inter-
nal sequences

— Dynamic management of the NC program memory

- Management of the buffered memory for the machi-
ne-specific paramasters

- Simuitaneous processing of sentences and pro-
grams for varicus gecmetry modules

- Communication with a superior master computer via
a serial interface

- initialisation and starting PLC programs

Geometry module for positioning (POS):

- 1 to 16 path-controlled axes

— max. drive speed of 85 m/min with1 um resolutions

- mcdal axes

- reference point movement in 1 to 16 axes at the
same time or consecutively in groups

- position control can be separated

- connection of different measuring systems via vari-
ous axis cards '

- recording releases,
units

- absoclute or relative programming

- programming selectively in mm, um or incremeants

- drive path and speed (feed) programming for each
axis

- G and M functions

— displaying all actual values

- single sentence mode

- programming modsa

limit switches via binary input

9.3-2
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Geometry module for the path control {PATH}:

2 to 4 path—-controlled axes

drive speed of 16 m/min with1 um resolutions, max.
64 m/min with 4 pm path resolutions

linear interpolaticn in 3 axes, 4th axis is towed
circutar interpolation in 2 axes, 3rd axis is towed
level selection (x/y, y/z, z/x)

connection of different measuring systems via vari-
ous axis units

recording releases, limit switches via binary input
urits

absolute or relative programming

programming selectively in mm, um or incremeants
path speed programming

G and M functions

displaying all actuai values

single sentence mode

- programming mode

Controlling the programmablie memory (PLCH:

- Time-controlled multi-program capacity

- integrated programming for the PLC

- access to several PLC processes via a serial inter-
face

- connection to the master computer

- sub program technology (jumps}

- boolean instructions

— arithmetical instructions

— function blocks

Note:

The central control unit 35 Z3 86 R101 is described in
detail in the publication "System descriptions CCU
VB8.0". This publication can be supplied upon request.

ABB Procontic T300/ssued: 11.50
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10 AXxis units

35 PO 90 Ri01: Single axis positioning unit, with NC data memory, 1 serial interface,
Input for incrementaf measuring systems, +10V, 1 axis,

35 AE 92 R4; Axis card, 2 axes.

35 AE 92 Rb5: Axis card, 4 aves,

35 AE 92 R8: Incremental input, 4—fold.
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10.1.1 Technical data

UB1 pos. supply voltage
UBz pos. supply voltage
Usa neg. supply voltage

Up process voltage
181 for UB1

I3z for UB2
i3 for UB3
ip for Up

Total power 1088

Ambient temperature
Storage temperature
Huridity rating
Mechanical stress

EMC category

Serial interface (V24)
RS422/ RS232C
Transmission speed
Transmission format

Position encoder interface (PE)
Input switch with 28L832

+ 5V +5% / ~3%
+15 V +5% / -3%
-15V +5% / ~3%
+24 V + 30% (including ripples)

typically 1.5 A, max. 2.4 A (without the supply for
the incremental encoder)

max. 0.06 A {without the supply for the incremental
enceder)

max. 0.06 A

max. 0.05 A (withoutthesupplyfcrtheoperatingunits)
typ. 9 W, max. 13 W

0 °C ... +55 °C
-25 °C ... +75 °C

—

r

VDE 160G when installed

See system data

can be switched over via jumper X1003
2400 bauds
8 data bit, 1 stop bit, parity: even

Common-mode input voltage max. x25 V

Differsncial - input voltage max. 125 V

Operating point 0.2V

Line terminal Ual, Uaz RC element 120 0 /1 nF
Uad RC elemant 120 ( / 680 pF

Min. flank clearance of the encoder signals Ual/Ua2 2 us

Max. encoder {requency 100 kHz

Set value interface (Uw)

Output voltage with "full scale” 10V

Arithmetical resolution 4.88 mV/bit

Max. Qutput current +3 mA

Output inductivity of the bifilar reactor typ. 140 pH

Effective inductivity typ. 1.5 uH

Initiator interface (INI) _

Max. input voltage 24 V + 30%

tnput voltage, 0 Signal <=5V

input voltage, 1 Signal > 13V

Eingangsstrominput current <5 mA

MPST bus interface X1, X2

The in- and output values of the MPST bus piug X1

and X2 correspend to DIN 66 264

Dimensions 1 pitch

Weight 1.1 kg

Orger number SJR51447008101
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10.1.2 Accessories for the 35 PO 90

single axis positioning unit

Operating and programming unit 35 AR 50
Order number

Elektronic switchover and control iogic 35 US 50 b
Order number

Software for the personal computer 935 AM 50
Order number

Dialogue cable 35 AK 10, 35 PO 90 - 35 AB 50/PC

R1 (2.5 m): Order number
R2 (5 my; Order number
R3 (10 m); Order number
Ad (20 m); rder number

Diafegue cable 35 UK 20, 35 PO 90 - 35 US 50
Rt (1 m); Order number

Engine speed set value cable 35 AK 30
R1 (2.5 m); Order number
RZ (5 m): Order number

initiator cable 35 AK 40
B1 (2,5 m); Order number
RZ2 (5m); Order number

Position encoder cable 35 AK 80

R5 (5 m} Order number
R& (10 m); Order number
R7 (20 m}; Order number

Position encoder cable 35 AK 70 far
AXODYN® inverter, construction DRH
R1 (2.5 m) Order number

Incrementai position encoders
{for adapter flanges with a location hoie with a diame-
ter of 50 mm)

500 pulses per revolution, Order number

1000 pulses per revolution, Crder number

Proximity encoders (Initiators)
NJ 5-18 GK 50-E3 {closed-circuit current),
Order number
NJ 5-18 GK 50-£2 (working current),
Order number

GJR5139200R102

GJR5141800R101

(GJR5512000R202

GJR5139300R1
GJR513930QR2
GJR5139300R3
GJR5139300R4

GJR5142000R1

GJR5139500R1
GJR5139500R2

G.JR5139600R1
GJR5139600R2

GJR5142200R5
GJR5142200R6
GJR5142200R7

GJR5142300R1

GJV3075101R1
GJV3075101R2

GJV3200001R2

GJV3200003R2

10.1.3

The 35 PO 90 R101 single axis positioning unit serves
the automatic positioning of a servo drive in the ABRB
Procontic T300 controi system. It is almost identical in
its function to the unit 07 PO 80 from the ABB Procon-
tic T200 control systern and the 35 AM 50 unit from the
AXUMERIK® m system.

Description

The 35 PO 80 single axis positioning unit controlled by
a micre controller processes user programs consisting
of NC sets, which it stores and manages itself. The
35 AB 50 operating unit serves to program the NC sets
and dispiays.

The user program archiving on an PC as well as the
user program input and transmission from the PC to
the 35 PO 90 can be dons with 2 IRM compatible PC,
e.g. Compaq PC. These are allowed by the PC soft-
ware 935 AM 50.

A maximum of 256 35 PO 90 single axis positioning
units can operate in an ABB Procontic T300 System at
the same time. Each unit can be inserted in the basic
subrack or in extension subracks.

The control of the user program sequence via the
MPST bus is supported by special PLC blocks {PO-

ABB Procontic T300/ssued: 11,30
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The 35 AB 50 operating unit (or the personal comput-
er) and all the process signals are connected to the
front panel of the units via interfaces and pin connec-
tions. Light—-emitting diodes (LEDs) are present to sig-
nalize operating status.

Example for the system configuration with the

- - R12
- 11
R x2

© R21 (offseny

35 PO 90:
MPST bus
PLC 35 PO 80 | binary binary
inputs OUtPUTS
Operating
Terminal unit
or PC 35 AB 50 Process
{Option} or PC
(Option)
10.1.4 Hardware description
10.1.4.1 Printed board
Unit in the double-size Europcard format
160 x 233.4 mm, 1 pitch.
! o
q ™
LEDs (] =
( s X207
%201 X202 1e=]
El' B'_ xzo6 | X1
;
B
A +——+ B X1003
A +-—+ B X 1002
A +—+ B X100
X200 8 (AB}
Lo ]: j
@ ! 81 E
X203
Reset @ C] IEI1 o 1 (A151
PG- o e . Ad
shield :| L]

T R17 (Gain)

-

rawn jumpers corresnond to the factory settings;

ngs;
see also section 10.1.4.5, Settings.

10.1.4.2  Front panel

«~—— PG screen

89 09 18

Meaning of the LEDs:

B: 35 PO 90 for PLC- positioning operating (see
MPST bus output axis ready)

E: The limit position is approached

+: Positive drive directicn

- Positive drive direction

Z: Axis in the target window
NP: Maschine zero point {reference point) is ap-
proached

Systemn cable connections:

V24: Serial interface (35 AB 50 operating unit or per:
sonal computer}

Uw:  Speed set value

PG: Paosition encoder

INI: Initiators

Reset button:

Reset: Single card reset

10.1-4
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10.1.4.3

Summary of the plugs

Code Intarface, plug Design Pois
X7 (V24) Operating unit or personal computer | SUB-D plug 25
X6 (PG) incremental sensor input SUB-D piug 15
X3 (Uw) Set value output Special plug 2
X4 (IND Initiator input SUB-D plug ]
X1 MPST bus DIN 41612, part 2, construction form C 30
X2 MPST bus OIN 41612, part 2, construction form C 30
10.1.4.4 Assignments
MPST bus interface, plugs X1, X2
Pilug X1:
Pin Signal Meaning Pin Signal Meaning
Xi. 2a [UB1 5 V voltage X1, 2¢ |UB1 5 V voltage
X1. 4a |UB.t 5 V voltage X1. 4c UB1 5 V voltage
X1.8a tUB3 - 15 V voltage X1. 6c jUsmz 15 V voltage
X1. 8a | AOO Address bit 00 X1. 8c |AO01 Address bit 01
X1.10a | AD2 Address bit 02 X1.10c | AQ3 Address bit 03
X1.12a | AQ4 Address bit 04 X1.12¢c 1 ADS Address bit 05
X1.14a | ADB Address bit 06 X1.14c | AO7 Address bit 07
X1.16a | A0S Address bit 08 X1.16c {A09 Address bit 05
X1.18a | A10 Address bit 10 X1.18c AN Address bit 11
X1.20a | A12 Address bit 12 X1.20c 1 A13 Address bit 13
X1.22a 14 Address bit 14 X1.22¢ 1Ai5 Address bit 15
X1.24a | WO Word transfer X1.24c | PFD Power Failure Detect
X1.26a |- - X1.26¢c |- -
X1.28a | BB Bus Busy X1.28¢c |RBB Reset BusBusy
X1.30a |SRQ Service Request X1.30c |HSRQ |Hold Status SRQ
X1.32a | ACKo Acknowledge out X1.32c | ACKi Acknowledge in
Pin Signal Meaning Pin Signal Meaning
X2. 2a | D00 Data bit 00 X2. 2¢c DO Data bit 01
X2. 4a | DOQ2 Data bit 02 X2.4c D03 Data bit 03
X2.6a |D04 Data bit 04 X2. 6c |DGs Data bit 05
X2.8a D06 Data bit 06 X2, 8c |DOY7 Data bit 07
X2.10a D08 Data bit 08 X2.10c |DOS Data bit 03
X2.12a | D10 Data bit 10 X2.12c |D11 Data bit 11
X2.14a ;D12 Data bit 12 X2.14¢c |[D13 Data bit 13
X2.18a |D14 Data bit 14 X2.16¢ D15 Data bit 15
X2.18a |BOV Bus Operation Valid X2.18¢ |RDY Ready
X2.20a | SYNC Synchronisation signal X2.20c |[CC Central Clock
X2.22a |- - X2.22c |RS Resst
X2.24a |W Write X2.24c R Read
X2.26a | VO /O memory area X2.26c | - -
X2.28a | DMARQ | DMA Request X2.28c | DMACK | DMA Acknowledge
X2.30a 0V 0 V wvoltage X2.30c 0V 0 V voltage
X2.322 |ov 2V vohags R2.32c 40V J ¥ voliags
ABB Procontic T300/Issued: 10.62 10.1-5 E




Seriai interface (V24)

PIN Signal name Meaning Commant O
X7.1 | Scresn Protective ground
xX7.2 | /TxD Transmit data RS422/232C 0
X7.3 | /RxD Receive data R5422/232C i
X7.7 | GND Signal ground
X7.9 |0V Operating unit supply closed oniy for X1002 O
X7.10 | +24 V Operating unit supply closed only for X1001 O
X7.18 | XD Transmit data RS422 o)
X7.21 | RxD Receive data R3422 I

Position encoder interface (PG)

10.1.4.5 Settings

PIN |Signal name e]
Setting the module number through switch S1
X6.1 |Screen A module number must be set on the 35 PO 90 {switch
X6.2 |Encodersupplyext.+5V/+15V (X203) 0] $1). If several 35 PO 90 units operate in the same ABB
X6.3 1Encoder supply 0 V o Procontic T300 system, a different module number
X6.4 |Encoder supply 0 V o must be set on each 35 PO S0 unit.
X6.5 |Encoder supply 0 V 0] The modute number is a part of the ABB Procontic T300
X8.6 |Encoder suppiy 0V 0 address. The T300 address is in the passive subscriber
. lvext. Y area of the MPST bus. The module number serves to
XB.7 |Encodersupplyext. +5V/+15V (X203) O address the 35 PO 90 by the PLC.
X6.8 |Track A [
X6.9 |Track /A | Attention is to be paid during the configuration to the
fact, that overiaps of the ABB Procontic T300 address
X6.10, Track l? : areas of the 35 PO 90 with memory cards or other pas-
X6.11Track /B ' sive T300 subscribers are avoided (recommendation:
XB6.12|Track /C I start with 0 when assigning the 35 PO 90 module num-
XB.13{Track C | bers}.
Assignment of the module number to the MPST bus
Speed set vaiue interface (Uw) address area:
PIN | Signal name O | Module number ABB Procontic T300 Address area
X3.1 1 Uw = +/- 10V o o 2000:FFO0 - 2000:FFFF
X3.2 |Uwn =0V o 1 2000:FEQC - 2000:FEFF
Screen : : :
255 2000:0000 - 2000:00FF
- interf
Initigtor intarface (INI) Example: Setting the module number with switch 81:
PiN Signal name IO
A15 ADB
X4.1 | 0V (signal) and 0 V (Up) | 1 ON
X4.2 H-ei?ase - | g ﬂ H H'H i ﬂ H 0 OFF
X4.3 | Limit position + i I
X4.4 | Limit position - H c oo 0810 001 ]
X4.5 | Reference point initiator i Switch
X4.6 | Reserved ! This example shows module number 1 (00000001 B).
X4.8 | Supplyofthe 36POS0with the 24 V (UP) ]
X4.8 | Supplyofthe35PO90with the 24 V (UP) f
E 10.1-86 AB3 Procontic T300/Issued: 10.82



Jumpers

Soldering jumpers

Jumper | Position | Meaning

X200 1-2 - Processor clock ON

X201 1-2 A5 = B K + 8 EEPRCM

X202 open © | A5 =8 K« 8 EEPROM

X203 -2 - Internal encoder supply +5 V
X203 2-3 Internal encoder supply +15 V
X203 open External encoder supply

X208 1-2 Position evaluation clock ON
X207 1-2 Watchdog ON

Factory presetting

10.1.4.6 Block diagram

Meaning

Soldering| Pesition
jumper

X1001 A-B -
X100 open
X1002 A-B T
X1002 open
X1003 A-B -
X1003 A-C

Operating unt +24 V: on
Operating unit +24 V. off
Operating unit +0 V: on
Operating unit +0 ¥ off

Serial interface X7 on RS422
Serial interface X7 on RS232C

* Factory presstting

MPST bus
| 11
35 PO 80 Bus Working Firm- PROM PLC e ©
connec- m;m&ry Egég\ﬁ mermory 35 ZE 93 35 AB ..
tion EEPROM
A

Pro-

cessor ]

8031

Encoder
V24 Watch- DAC avalua— Initiator
Dog 12 Bit tor editing
16 Bit

F 3 F Y A
35 AlK 10 35 AIK 30 35 AlK 60 35 ALK 40

v Y Process

Drive Iner. |\
VS M Initiators
5 AB 50 amplifier enco- \ \ for EL... and Machine signals
supply g
+24 V
ABB Pracontic T300/Issued: 11.80 - 10.1-7




10.1.5

10.1.5.1

Firmware description

Functional summary

Access to the 35 PO 90:

- Programming with the 35 AB 50 operating unit or in
the DNC mode {(Compag PC)

- Operating the programmed 35 PO 90 is possible
without an operating unit (controlled by PLC)

Programming and operation:
- Programming in NC sets:
- Machine data set for 20 machine-specific para-
meters
- Maximum traversing speed 12m/min with 1 um

— Programmable start-up and braking
1I0ms to 10 s
- Single, double and 4-fold evaluation of the po-
sition encoder
- Progamming the position set values in any de-
sired unit of measurement
— Software limit switches
— Soft or hard reference point traversing selec-
tively
- Positioning sets
- Positioning area + 7 decades
— Start-up and braking linear or according to a
sin? characteristic line
- Traversing speed setable by the software
- Teach-in of position set values
- Sub program sets (loop sets}
- Special sets
- Moving to the reference point
— Zero point shift
- Manual control
- Tool correction
~ Speed override
— Programmable flag positions

ramps

- 4 user program segments in a non-volatile memory
(EEPROM)
- The above-menticned NC set types are available
in every program segment.
- The user program sequence can be controlied in
varicus operating modes either by the cperating
unit, by the PLC or by the PC.

Differences between AXUMERIK® m and 35 PO 90:
The basic difference between the 35 PO 90 and the
AXUMERIKE m is that the 35 PO 90 dces not have the
binary in—/outputs of the AXUMERIk® m. These binary
in—/outputs serve for the communication between the
AXUMERIK® m and a PLC in the external operating
modes. The PLC communicates with the 35 PO 90 via
its MPST bus in- and outputs.

Exchange of data between the 35 PO 90 and the PLC:

- The exchange of data between an active ABB Pro-
contic T300 subscriber (PLC, IR 86 etc.} and the 35
PO 80 is carried out via the MPST bus in— and outputs
of the 35 PO 90 (see sections 10.1.5.5.1 and
10.1.5.5.2}.

- The 35 PO 90 is a passive T300 subscriber. It does
nct have active (automatic) access to other 7300
units,

- The 35 PO 390 must be controlled by an active T300
subscriber(PLC, IR 88) in the external operating
modes.

- Special PLC blocks support the operation of the
35 PO 90 (935 PC 83 starting from R0401 BLOCK
POKQ, POKANF and POKEND).

10.1-8
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10.1.5.2 Operating and programming unit 35 AB 50

1 - 16-digit alpha-numerical display of the key as- Feed (FEED)

signments: Zero point shift
2 - Special function keys: Shift key

F1 . Start-up and brake characteristic Set number (N)

F2 : Axis selection (with 35 US 50) Delete key
3 - Start key Starting set number (STAE)
4 - Stop key Ending set number {ENDS)
5 - Digit input with a sign and a decimal point LOOp number (sum)

. . Enter key

6 — Function keys for programming the set para-

7 - Keys for the operating modes (from left to right);
EPROM writing {cut of service 1)

_ EPROM reading (out of service 1)

Teach-in EXTERNAL

Parameter seiect.ion Manual entering of data
Absolute measuring system (ABS) Manual control

Incremental measuring system (INC) Moving toreference point
Subset (N+1)

Machine function (M-fct))
Dwell time (DWELL)

meters (from the top left-hand corner to the bot-
tom right-hand corner):

Operating unit: automatic single set
Operating unit:automatic subset

ABT Procontic T300 ssuved: 11.80 10.1-9



10.1.5.3 Operating modes

An operating mode is not selected, when the supply
voitage is switched on. The seleciion of an operating
mode can be carried out using an operating unit (keys
for the operating modes), via the PLC (operating mode
selection) or via the PC (in the DNC mode).

10.1.5.3.1 Keys for the operating mode

External:

Activating an external operating
mode depending on the status of the
external "operating mode selection”
(onty if a key for the operating mode
was previously active).

EXT

Ei

Manual entering of data:

The set data can be programmed
and altered via the keyboard for the
operating modes in this operating
mode. Position set values can be ac-
cepted by "teach-in" in positioning
sets.

Ej
&

=2
o
S
c
=
o
o
>
2
=
Q

The axis can be maoved by means of
the "sign key” and the "start key”
with the speed pogrammed in the
corresponding manual control set in
this operating mode. The axis moves
in the direction pregiven with
the "sign key”, while the "start key” is pressed. The
drive direction is saved, until the "start key" is re-
leased.

Move to reference point:

The axis approaches its reference
point in its operating mode, after the
direction has been preselected with
the "sign key” and the "start key"
has been pressed. The speed is the
speed programmed in the corre-
sponding reference point set. The programmed mach-
ine function is output.

i

Key for the automatic single set mode (Bed/AE):

if this operating mode is selected and

O a set (e.g., MQ30) is recalled, this
set is executied, after the "start key”

E has been pressed. if a subset is pro-
grammed in this set (N+1 2 255}, this

s alsc executed., when the "stant

key" is pressed again, if a new set was not ssiected via
the keyboard. If there is no subset given {(N+1 = 255),

the program processing is interrupted, whan NZEb has
been exscuted. A new set must be selected.

The positioning procedure is interruptad with the
"brake mode in case of failure” programmed in the
maching data set, if the "stop key" is pressed. The
processing of the interrupted set is continued at the
same positicn, if the "start key” is pressed again, if
another set was not selectad.

The subset number appears in the display with a com-
ment and its position actual value, when the set posi-
tion has been reached. The programmed machine
function is output.

Key for the automatic subset mode {Bed/AF)!

As for Bed/AE except for the fact that
O the subsets are automatically pro-
cessed as well, if the "start key” was
pressed once, until there is subsst
programmed in a set (N+1 = 255) the
downtime between two positions cor-
responds to the programmed "dweli time ™.

-

10.1.5.3.2 External operating modes

An external operating mode is requested via the PLC
(MPST bus input "operating mode selection”}. It be-
comes active only if the MPST bus outputs "operating
mode quit” match the selection. An externat operating
mode remains valid after an alteration to the "operat-
ing mode selection” ,until the "operating mode guit”
has been adapted accordingly.

The operating unit is not absolutely necessary in all ex-
ternal operating modes. It serves to display the set
numbers and the position actual vajues and offers the
possibility of a program abortion after the "brake mode
in case of failure” programmed in the MDS in all exter-
nal operating modas with the "stop key” as well as the
display of the ABB Procontic T300 in- and outputs.

External automatic single set mode (Ext/AE):

A set is selected by the PLC and started with a "start”
in the operating mode EXT/AE. The continued se-
quence is determined by the subsets. The CNC onty
gives the "start” signal (0 —> 1 flank necessary}, after
a set has been processed, to start the subset. if there
is no subset programmed in a set (N+1 = 255) or if the
"set number” is set to N255, the program sequence is
interrupted after "start” and the processing of set
NZ55 ("set executed” becomes 0 for 200 ms).The
new selection of a set is necessary.

if a set, which has alrsady been executed in the same
program seguence, is a subset in a set, this programis
exacuted continuously, until it is interrupted by press-
ing the "stop key” on the operating unit or by the PLC
(set number N255, no other “start” signais changing
the "operating mode selection™}.

S
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The program secuence can be continued at the same
position, after it has been interrupted with the "stop
key"” , by pressing the "start key" and a new “start”
signal from the PLC. The programmed "machine func-
tion™ is output.

External automatic subset mode {Ext/AF):

The 35 PC 90 is given a set with the "set number” in
the operating mode Ext/AF and started with the "start”
signal. The subsecuent program seguence is deter-
mined Dy the programmed subsets. The PLC only
gives a single “start” signal (permanent signal). The
other start signais are given internaily, when the pro-
grammed dwell time is over. while the "start signal"=1.
f there is no subset” programmed in a set
{N+1=288), the program sequence is interrupted, after
the set N255 has been executed ("set executed” be-
comes O for 200 ms).

It a set, which has already been executed in the same
brogram sequence, is a subset in a set, this program is
continuousiy executed, until it is interrupted by press-
ing the "stop key” on the operating unit or by the PLC
{"start” signal = 0 or changing the "operating mode
selection”). If the "set number" is altered to N+1= 255
after an interrupted positioning procedure and before
another "START”, the set processing is interrupted,
after the set N255 has been executed {"set executed"”
becomes O for 200 ms). Another set must be selected.

The program sequence can be continued at the same
position, after the interruption of the program se-
quence with the "ston key” by pressing the "start key"
and another " start” signal from the PLC. The pro-
grammed "machine function” is output.

External (Ext):

In this operating mode the 35 PO 90 includes all the
control signals from the master control (PLC}, which
also determine the program sequence.

The program sequence can be continued at the same
position, after the interruption of the program se-
quence with the "stop key" by pressing the "start key"
and another " start” signal from the PLC. The pro-
grammed "machine function” is output.

The special sets, " move to reference point”, "manua!
controi” as well as the "teach-in" function can be acti-
vated in the operating mode "Ext".

10.1.5.3.3DNC mode

The DNC mode enables the central archiving of the
35 PO 90 NC programmed on a PC as well as editing
and printing out 35 PO 80 NC programs via the PC. All
NC sets can be read out, altered and stored in the EE-
PROM (user program memory) by the PC in the DNC
mode (according to the seiected user program seg-
ment).

The DNC mode is supported by the PC software
935 AM 50 (see section 10.1 6.

The DNC mode between the 35 PO 90 and the PC is
only possible, if paither the keys for the operating
modes nor an external operating mode is active {MPST
bus input "operating mode seisction” and MPST bus
output "operating modes quit” = 0, or the keys for the
operating modes were reset with the "external® key. if
the DNC mods is to be realised without the S35 AM 50
PC software, the telegram frame described in the inter-
face protoco! section is to be observed. The interface

“protocotls for the DNC mode are also described in the

interface protocol section.

RAM mode:

The RAM mode is a special form of the DNG transfer. It
serves as a fast DNC transfer for position sets and the
machine data set.

The sets transmitted via the seriai interface are stored
in the working memory (RAM) and not in the non-vola-
tile program memory (EEPROM) of the 35 PO 90. The
program memory remains unaltered here.

Direct DNC transfer:

A position set can be transmitted and started {even in
parts) by means of a DNC telegram (without the PLC
"start” signal}.

Reading out the position actual value by DNC:

The actual position value of the 35 PO 20 referring to
the machine reference point can be read out by means
of a DNC telegram.

10.1.5.4 Programming

All the sets listed in section 10. 1. 5. 4. 2 result in a
"user program segment” (UP segment). 4 UP seg-
ments are available in the non-volatile EEPROM. The
user therefore has the possiblility of storing ai#l the set
numbers 4 times. The user selects the currently active

ABB Procontic T300/ssued: 11.90

10.1-11

H



UP segment via the PLC. Note the instruction in section
10.1.5.5.1, paragraph: UP segment. Programming the
35 PO 90 is carried out in sets with the 35 AB 50 pper-
ating unit or by transmitting the NC program from a PC
to the 35 PO 20 in the DNC moda.

10.1.5.4.1 Function keys for the operating
units

This is only effective in the operating

Teach-in:
mode "Ext” or "manual entering of
Py

TEACH| o

IN means: move the axis into the de-

sired position in the sst-up mode

(manual or touch mode) and set this

position actual value as the position set value of a posi-
ticn set.

Procedure with the "operating mode manual entering

of data”:

- Move the axis into the desired position.

- Select the operating mode "manual entering of
data”.

— Recall of the set to be programmed, e.g. N70 with
the keys: N, 0, 7. ©

- Press the "teach-in " key —> the position actual val-
ue appears in the display of the operating unit.

- Setting the position actual value as the position set
value of the selected set with the "enter” key.

- Enter the other set parameters (FEED, DWELL, N+1,
atc.} as before.

Parameter selection:

Selection of the parameters POt to

P20 of the machine data set. This is
P only effective in the operating mode

and "manueal entering cf data”,

Absolute measuring system (ABS):

The entered position set value refers

1 to a fixed reference point.

9

O—

Example:

Point 2 Point 3

)
— set value 1—)' _,I

set valueg 2
set value 3

Referance point Point 1

Set value 1 350 increments
Set value 2 600 increments
Set value 3 = 1100 increments

The position set vaiue set 1 must be re-activated to
return from point 3 to point 1,

This is only effective in the operating mode "manual
entering of data”.

Incremental measuring system {INK):

The entered position set vaiue refers

N to the position actual value before
E; the "start” of the set.
Example:
Reference point Point 1 Point 2 Point 3
L
— sef value 1 —
| set
value 2 ot
vaiue 3
& set value 4
Set value 1 = 350 increments
Set value 2 = 250 increments

Set value 3 = 500 increments
Set value 4 = -750 increments

The position set value 4 must be activated 1o return
from point 3 to point 1.

This is cnly effective in the opsrating mode "manual
entering of data”.

Subset (N+1):
Entry of the subset (0 - 255).

The subset indicates, with which set
the program is to be continued ac-
cording to the opserating mode. It
must aiways be programmed during
the program compilation (subset operating modes). if
a pregram is to be ended, "N + 1" = 255 must be pro-
grammed.

N-+1

10.1-12
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If the same number is pregrammed in a set as a sub-
set, this set is executed according to the operating
mode (e.g., Bed/AF}, unti the program sequence is
interrupted {e.g., "stop key"} (oniy significant for an
incremental measuremeant inputj.

This ia
s 15

nly effective in the cperating mode "manual

Y €l
f data”,

u]
entering o

M FUNCTION (Machine function):

M

finished.

The “machine function” of a set
{-999 to +1000) is output during
set processing.

ff the "machine furction” of a set
was programmed positively, it is out-
put. when the set processing is

if the "machine function” of a set was programmed
negatively, it is output with the start of the set process-
ing.

An output "machine function” is available in the MPST
bus outputs, until it is overwritten by another cutput of
a machine function.

f the machine function is programmed to the value
100C, there is nc machine function ouput in this set.
The last output machine function remains valid. This is
used, if the same subset is to be accessed from, e.g..
wo different sats with a different machine function. The
PLC can as certain using the machine function, which
set accessed the si'bset, after the subset has been
executed, and proceed accordingly,

Example:
N0O20, Machine function 02, N + 1 = 120
NO50, Machine function 05, N + 1 = 120

N120, Machine function 1000

This is only effective in the operating mode "manual
entering of data”,

Dwell time (DWELL):

Key to recall the dwell time of the
parameter. Programming possible
frem - 0,15 t0 327 5,

‘Programming of "DWELL" = 0 s to
327 s:
The subset is automatically started in the automatic
subset operating modes, when the programmed dwell
time is over.
Programming "DWELL” = - 0.1 s

The position set value of the set is moved cver (without
exact positioning). The subset is executed without
ancther start signai.

It is not allowed to program "DWELL" = - 0.1 in 2 con-
secutive sets,

The machine function of a set with DWELL = - 0.1 is

. only output, if it was programmed negatively.

This is only effective in the operating mode "manual
entering of data”.

This is only effective in the operating
mode "manual entering of data”:

Feed (FEED):
A,

A\AV Y Key to recall the parameter drive

speed. The programming is possible

from 0 to 32752.

It the programmed FEED value is above the parameter

Vmax (P04 MDS}, the speed Vmax is used for the set
processing,

The feed can also be entered or displayed in the de-
sired unit of measurement by means of P11 MDS.

The following is valid for P11 MDS = 0: incremental in-
put of FEED in increments/(1/12.5) s

See section: set types (enter P11 MDS)

A switchover from the position actual value display to
the speed actual display can be carried out by means
of the FEED key during the position mode.

The following is valid:

- Speed display for P11 MDS = 0O:
Display = FEED actual value / 16

~ Speed display for P11 MDS = 0;
FEED actual value display in the corresponding unit
of measuremant,

ABB Procontic T300:Issued: 11,80
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Zero point shift:

Key to recalt the position actual valus
parameter for the zero point shift
sets.

2]

This is only effective in the opsrating
mode "manual entering of data”.

Shift key:

The individual set parameters are
switched forwards in sequence when
entering a set by means of the "shift
key".

This is onty effective in the operating
mode "manual entering of data”.

SHIFT

Set number (N):

Key to select the set numbers in the
operating modes "manual entering
of data”, Bed/AE, and Bed/AF,

This is only effective in the operating
mode "manual entering of data”:
incorrect entries can be deleted with
the delete key (only before confirma-
tion of the entry with the "enter
key"}.

For al! operating units and external operating modes
except for "manual entering of data”: the error mes-
sages displayed on the operating units are acknowi-
edged with the "delete key”.

N (=]

Start set (A):

This is only effective in the operating
mode "manual entering of data”:
Selection of the "start set” set
parameter whean entering the ioop
set.

For all operating modes except for
"manual entering of data”;

Digplay of tha MPST bus outputs on the operating unit
(see section 10.1.5.5.1 and secticn 10.1.5.5.2).

=

End set (E):

E

This iz only effective in the operating
mode "manual entering of data”:
Selection of the "end set” set
parameter when entering a loop set.
For all operating modes except for
"manual entering of data”:

Cisplay of the MPST bus inputs cn the operating unit
(see section 10.1.5.5.1 and section 10.1.5.5.2).

Number of loops:

Selsction of the "number of locps”
set parameter when entering a lcop
set.

This s only effactive in the operating
mode "manual entering of data”.

Enter key:

Saving a programmed or an altered
set in the non-volatiie memaory of the
35 PO 90 (in the currently selected
user program segment). This is only
effective in the operating mode "ma-
nual entering of data”.

ENTER

Acceleration and brake characteristic (Fi):

| F1

Example:

When entering a position set, the key
"F1" selects, whether the entered
start and brake ramps (MDS) are
moved in a linear way or according to
a sinZ function.

FEED sinZ, function

lingar

Axis switchover (F2):
. This is only effective when working
with the 35 US 50 {electronic switch-
F2 over logic for operating a maximum
of 8 units 35 PC 30 via an 35 AB 50
operating unit or a PC); Selsction of
the 35 PO 90 via the operating unit.
See AXUMERIK®* m systern description, section 18,
Electronic switchover loglc,

10.1-14
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Start key:

Starting a previously selected sat in
the operating moedes "Bed/AE" and
"Bed/AF".

Starting the axis in the operating
mode "maove to reference point”.
Moving ithe axis in the operating
"manual control™ {while the “start key” is

mode
pressad).

Renewed start of the axis drive after an interruption of
the set processing (with enable initiator = 0 and "stop
key" pressed) in the keys for the operating modes {ex-
cept for "manual entering of data”)y.

Releasing the 35 PC S0 for starting the axis drive again
after an interruption of the set processing with the
"stop key” in all externai operating modes.

Stop key:

Interrupting the pcsitioning proce-
dure with the "brake mode in case of
failure” determined in P08 (MDS).
This is effective in ali operating
modes, except for "manual entering
of data”.

10.1.5.4.2 set type and set structure

The sets listed in this section are available to the user in
all 4 UP segments. Changing the switchover according
to section 10.1.5.5.1 (section, UP segment).

Set types:

- Loop sets
- Position sets
- Special sets:
Machine data set (MDS)
Move to reference point
Manual control
Zero pcint shift
Flag positions
Tip sets
Speed override
Length correction sets
Scale factor
Software code

Loop sets:

Number of sets: 16
Set numbers: 00 to 15
Set contents:

Set no. Start set
N 16-165

End set Number of loops
16-165 0-255

Subset
0-255

Position sets:

The position set value entry is carried out depending on
P11 MDS (Pi1= 0 — entry in the unit of measurement
selected with P11, e.g., in mm).

Number cof sets: 112

Set numbers; 16 - 127

Set contents:

Set Measuring Acceleration  Sign rosition
no. system and brake set value
characteristic
N ABS/INK  linssinz2 +/= 0-8995399
Feed Dwelt time  Machine Subset
function
0-32752  -0,1-327  -329% - +1000 0-255

Move to reference point {positive drive direction):

Number of sets: 4
Set numbers: 132, 160, 161, 162

Set contents:

Set Feed Dweli time Machine Subset
no. function

N 0-32752 (0-327 -999 - +1000 0-255
Move to reference point (negative drive direction):
Kiwrvbar ~§ "etS: 4

Set numbers: 133, 163, 164, 165

Set contents:

Set Feead Dwell time Machine Subset
ne. function
N 0-32752 0-327 -899 - +1000 0-255

Manual control (positive direction):
Number of sets: 1

Set numbers: 134

Set contents:

Set number Feed

N 0-32752

Manual control (negative direction):
Number of sets: 1

Set numbers: 135

Set contents:

Set number  Feed
N 0-3272

ASR Procontic T30C Issued: 11.20

10.1-15



Zero point shift:

The previous pesition set value is replaced by the posi-
fion set value given in the zere point shift sat after its
racall. The sntry of the position set valug is carried out
depending on P11 MDS (P11 = 0 —> entry in the unit of
measurement selectad with P11 e.g., in mm).

Numbear of sets: 4
Set numbers: 148, 149, 150, 151

Set contents;

Set Dweii time Maching functions New position
no. set value

N o-327 -9238 — +1000 +/-9380089
Subset

0-2565

Flag positions:

Positive flag position value:

If the axis moves over a flag position in the positive
direction, the corresponding MPST bus output is set, If
the axis moves over a flag position in the negative di-
rection, the corresponding MPST bus cutput is than re-
set.

Nagative flag position valua:

if the axis moves over a flag position in the negative
direction, the corresponding MPS3T bus cutput is then
sat. if the axis moves over a flag position in the positive
direction, the corresponding MPST control output is
then reset.

Number of sets: 3

Sat numbers: 144, 145, 148
Set contents:

Set no. Flag position

N +/-9999299

Tip sets (postive drive direction):

The axis is moved by the set value given in the com-
ment after the "start” of a tip set.

Number of sets: 4

Set numbers: 152, 1563, 154, 155

Sat contants:

Set no. Feed Subset Comment

152 0-32752 0-255 +1 INK
153 0-32752 C-255 +10 INK
154 0-32752 0-255 +100 INK
155 D-32752 0-255 +1000 INK

Tip sets (negative drive direction):
The axis is moved by the set value given in the com-
ment after the "start” of a tip set.

Number of sets: 4
Set numbers: 155, 157, 158, 159

Set contants:

Set ng. Feed Subset Comment
158 0-32752 0-255 -1 INK
157 0-32752 0-255 -10 INK
158 0-32752 0-255 —100 INK
158 0-32752 0-255 -1000 INK

Override sets:

Activating the internal speed correction values {over-
ride) is carried out via the PLC. if an internal override is
active, the axis is moved with 0 tc 120% of the para-
meter "FEED" (depending on the override value pro-
grammed in the override set).

Number of sets: 2

-

Set numbers: 138, 137
Set contents:

Set no. Override valua
N 0-125

Length correction seis (tool correction);

Activating a length correction vatua is carried out via
the PLC. f an internal iength corraction is active, ths
izngth correction value is added to the position set val-
ue of the position set. Tha input of the length correction
value is carried out depending on P11 MDS (P11 % (;
input i the unit of measurameant sslected with P11,
e.g., in mm).

Number of sets: 2

Set numbers: 138, 135

Set contents:

Set no. Length correction valus
N ~-3999889 - +3529999

Scale factor:

Activating the scale factor is carried out via the PLC.
the scale factor is active, the following number of in-
crements is moved with the execution of "INK” pro-
grammed position sets: pasition set value x scale fac-
tor (0 to 200%).

If the scale factor is active, the absclute position value
is approached with the execution of "ABS" pro-
grammed position sets (position set value x scale fac-
tor (0 t0 200%)).

Number of sets: 1
Set numbers: 140

Set contents:

ﬂ 10.
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Software code:

Display of the 35 PO 80 firmware version number aon
the operating unit in the operating mode "manual an-
tering of data".

Number of sets: 1
Set numbers: 899
Set contents:

Version number
35 PO 90 FW Vx.x

Set no.
999

Parameters of the machine data sets:

Machine data set:
All the machine-specific parameters are stored in the
machine data set. The MDS is activated with the
switchover of the UP segrnant according to section
10.1.5.5.1 (secticn: UP segment}.

‘

Number of sets: !
Set numbers; 180
Set contents:

Parameters P01-F20
See the table for the parameters of the
machine data set

Set no.
190

Parameter | Meaning Minimu 1Maxirnum LLavel | Unit
number value rTva!ue
PO Kp factor 0.01 19.50 0.01
PO2 Positive software limit switch 0 +9,999,999 1 Incr. *
P03 Negative software limit switch 0 -9,899,999 i incr. =
P04 Maximum feed (Fmax) 0 32,752 1 incr, -
(1/12.5)s

P05 Acceleration time (acceleration ramp} 10 10,000~ - 1 ms
S(0]] Brake time (brake ramp) 10 10,000 1 ms
P07 Reserved (standard entry = 0)
P08 Brake ramp in cass of failure 1 3 1

1 = sel value and set following error to 0

2 = processing the following error

3 = along the brake ramp
POg Drift constant 0 9 1 5 mv
P10 Maximum permitted folfowing error 0 32,752 1 Iner. -
P11 Transfer factor o 3.200.0 0.1
P12 Sensor evalution, single double or 4-fold 1,2, or 4
P13 Decimal places 0 4 1
P14 Acceleration and brake characteristic Cort

for manual operation and move to rafer—

ence point

0 = linear

1 = sin2
P15 Move to reference point Oor1

0 = scft reference point drive

1 = hard reference paint drive
P16 Reserved (standard input = Q)
P17 Upper setting limit UW max + 0 +2.047 1
P18 Lower setting iimit UW min - 0 -2.047 1
P19 Target window 0 32,752 1 Incr, ~
P20 Reserved (standard input = 0)

4]

for P11 = 0, all other inputs in desired scal
" tor PG4 > 10, 000 ( with P11 = 0);
otherwise see p04 description
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Note: When eniering the MDS with the 835

i A
software, noie saction 10.1.8.4 (835 AM 50 PC soft-
" .

gl et iran yrom e oy .
Wars, special 185IUres wnaen working with

P01 Kp faciorn:

Tha Ko factor is & proportional amplification factor,
which results from the guotient of the st spead (Uw)
and the difierenca batwesn the position actual value
and the position sat valug {fellowing error) .

A Kp factor of 1.00 means that the D/A converter (Uw)
jumps approx. 5 mV per incremant of the following er-
ror.

Note:

Entry of valuss < 0.1 g8 a Kp factor is generally not
sensible. A rounding error of max. = 0.01 can occur
betwean the entry and display of the Kp factor.

P02/P0O3 software limit switches:
The user can limit the maximum traversing range of the

machine with the software limit switches.

This is valid for positicn sets, tip sets and in the operat-
ing mode "manual control”,

if the axis reaches a position value, which corresponds
to one of the seftware limit switches, the axis stops ac-
cording to the "brake mode in case of failure” deter-
mined in P08 (MDS) and output the corresponding er-
ror message on the operating unit,

it the value 0 is prograrmmed for both software limit
switches (supply status), the software lmit switches
are put out of service.

The software limit switches are only activated after a
reference peint drive.

A zero point shift by means of the sets N148 to N151
has no effect on the software limit switches.

The entry value of the software [imit switches depends
on P11,

P04 maximum feed (max. drive speed):

The maximum drive speed must always be pro-
grammed due to the 35 PO 90 internal standards. The
entry value for P04 is dependent on P11, The value of
Fmax is calcuiated as foliows:

a) For the measuring input in increments (P11 = 0):
n max -> max. speed of the motor

Go -> Encoder constant
Ay -> Encoder evaluation (P12 MDS)
R1 ->» Motor/encoder transformation ratio

increments evaluated by 35 PO 80
(1/12.8) seconds

Fmax =

The factor 1/12.5 results due to the 35 PO 80 internal
numerical rapresentation. Attention shouid be paid
during the configuration to the fact, that a value
> 10,000 resulis for Fmax {see PO5/P08).Maximum
value of Fmax = 32,752 incr./{1/12.5) s for P11 = 0

E N max x Fc x Aw incr.
max 12.5 x R1 (1/12.5)s
Example:
nmax = 3,000 Uimin = 50 rev./s
Eec = 1,000 incr./rev.
Aw = 4
all = 1/1 {e.g..the encoder sits directly on the
drive)
- 50 x 1000 x 4 incr.
TMAXE 105 x 1 (1/12.5}s
incr.
Fgx = 16,000 =737 55

Fmax entry: 16,000

b) For the dimension entry in the desired measuring
system (P11 4 Q)
Distance covered by the axis
Second

Fmax =
Attention should be paid to the fact, that a value
> (10.00 x 12.5)/P11 results for Fmax (see PO5/P0B).

Maximum value: Fmax = 32752 x 12.5 / P11
(for P11 £ 0)

mm/s

n max —> Max, speed of the motor

RZ -> Motor/axis transformation ratio
H ~> Spindle pitch
nmax x H
Frmax = ——— mm/s
R2
Example;

n max = 3,000 rpm = 50 rev./s

R2 = 2/1  {moter turns with twice as many revoiu-
tions as opposed to the axis)

H = Bmmi/rev.

Frmax = @-25—5 mm/s = 125 mm/s

Fmax entry: 125
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P05/P06 acceleration and brake ramps: :
The acceleration and brake times can be set in the
range of 10 ms to 10 s, if Fmax has a significantly large
value (see the diagram).

The given values are valid referring to P04 for all posi-
tions. e.g., if the transversing speed of a set is smaller
than Fmax, this set speed is also obtained faster.

Example: P05 = 150ms, P06 = 200ms

max

set

«—

'
150 ms | 200 ms 't (o)
The maximum value of P05 and POE depends on P4
MDS (Fmax) and P11 MDS {transmission factor). If the
value of PD4 > 10,000 (with P11 = Q), values from
10 ms to 10 s can be programmed for PO5/P0B. ¥ the
value of P04 is smailer than 10,000 (with P11 =0, a
correspondingly smaller value can only be entered for
PO5 or POE.
(Exampie: P04 = 3,899, P11 = 0 => PD5/PQBmax
= 3,999).

For P11 = 0 (Fmax in incr./(1/12.5)s):

PO5 max/A

|
POB max t

10000 ms~T

t
|
|
|
H
i

10,000 Frnax

P08 brake mode in case of a failure:

l.e., after "enable” = 0, pressing the “stop key", re-
leasing the "start key” for a manual controt or after
moving to the limit positions.

1: Set the set value and following error to zero (imme-
diate, jolty stop of the axis )

2: Process the following error (the set processing is in-
terrupted and the coiiected foilowing error is stii
moved (without a ramp).

3: Along the brake ramp (the set processing is inter-
rupted, the 35 PO 90 cutputs a brake ramp, the
brake ramp and the collected following errors are
still moved.

if the positioning is interrupted in the brake mode 1
{e.g.. the "enable initlator” is set from 1 —> 0), while
the MPST bus output "position reached” is aiready set,
the current actual position is accapted as the new sat
position of the 35 PO 90 {see aisc the function of the
initiator signals).

P0OS Drift constant:

The Kp factor can be enlarged by means of the drift
constant for smail following errors. An accurate posi-
tion is guaranteed in this way.

P10 Max. permitted foiiowing error:

The MPST bus cutput "following error” is set, if the an-
tered value is exceeced. The amaunt of P13 depends
on P11,

P11 Transmission factor:

The transmission factor offers the possibility of pro-
cessing position and speed values in any unit of mea-
surement as well as displaying them (the entry in mm
was selected each time in the examples). f P11+ 0 is
programmed, P11 should be entered before Fmax
(PC4) and all the position values.

The transmission factor is defined as foliows:

_ Incr, evaluated by the 35 PO 50
distance covered by the axis

P11

Ec —> encoder constants

Ay —> encoder evaluation (P12 MDS)
Rs —> encoder/axis transformation ratio
H -> spindle pitch

511 = Ec x Aw x R3

H
Example:
Es = 1000 Incr./rev.
Ay = 4

Rz = 2/1 (The encoder turns with twice the speed as
opposed to the axis)

H = b5mm/rev.
P11 = 1000 x 4 x 2 Incr./_rev.: 500 1 ;
5 Rev./mm

P12 encoder evaluation:

The pulse rate of the incremental position encoder can
be evaluated singly, doubly or 4-fold. Changing the
resolution is achieved.

ABB Procontic 7300 Issued: 11.90
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P13 Decimal places:
The number of the desired decimal places is entered

with P13.

P13 is only effective, it P11 £ 0 and is only valid for
position vatues.

P14 acceleration and brake characieristic for manual
control or reference point drive:

The acceleration and brake characteristic for "manual
control” and "move to reference point” is selected
with P14,

0 ->» linear
1 —» sin? function

P15 Move to reference point:

it is determinad with P15, with which brake mode (P08)
the 35 PO 90 reacts during the "move to reference
point” to the apprcach of the limit positicns or of the
machine zero point.

0 -> move to soft reference point (brake mode 3)
1 -> move to hard reference point {brake mode 1)

P17/P18 Setting limits:

The positive or negative maximum output voltage of
the 35 PO 80 can be limited for the set value output
{(Uw} with P17 or P18.

UJw max — = P18 x 4,88 mV

Uw max + = P17 x 4.88 mV
Exampie:

P17 =1000, P18 = 2047 =>-10V < Uw< +4.88V

P19 Target window:

If the positiocn actual value of the axis is within the posi-
tion set value =+ the target window, the MPST cutput
target window is set. The output value for P19 depends
on Pi1.

10.1.5.5 MPST bus interface

Total overview of the MPST bus interface:

7300 Bit Meaning
Addrassl number
2000:
OXX00R8l0 ... 7 | free
OXX‘O1H 0 o 7 MPST bus
oxX0FH| 0 ... 7 | Inputs
OXX10H|0 ... 7
: : free
OXX20H|0 ... 7
OXX2TH[O ... 7 ¥ \pST bus
oxx2FH|0 ... 7 | Outputs
OXX30H|OD ... 7
; : free
OXX40H|0O ... 7
OXX41H|0 ... 7
: : Reserved for 35 PO 90
OXX49H|0 ... 7 | test software
OXX50H10 ... 7
: : free
OXXFEH|O ... 7
OXXFFH] O Data channel status bit "START"
1 Data channel status bit "FREE”
2 ...7 |nc. (is always read = 1)

XX —> inverted module number of the 35P08%0

The 35 PO 90 MPST bus interface is a mamory area,
which is 256 bytes large (data channels).

A part of this memory area undertakes the function of
the binary in—/outputs for the AXUMERIK® m. This part
of the MPST bus interface is called the MPST bus in—/
outputs of the 35 PO 90 in the following.

The 35 PO S0 pregram sequence can be controlled by
the PLC via the MPST bus in—/outputs.

The PLC makes special blocks available to operate the
MPST bus in—/outputs of the 35 PO 90 (POKANF,
POKO and POKEND, see PLC block catalogue). The
user configurates the MPST bus in-/outputs of the
35 PO 90 via PLC flags in the PLC program.
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10.1.5.56.1 MPST bus inputs

T300 Bit Meaning
Address|number
2000:
OXX01HiG ... 7 |Set no. OH to OFFH
OXX02H[O ... 1 [Select operating rmode OH to 3H
2 Start
3 Teach in
4 ... 5 |Enable mode OH to 3H
8 ... 7 |free
OXX03H|0 ... 7 [UP segment OH to OFFH
OXX04H(0 ... 7 [Override selection OH to OFFH
OXX05H|0Q ... 7 |Override value OH to OFFH
OXXCBH|O ... 7 | SselectlengthcorrectionOHto OFFH
OXX07H)O ... 7 | Lengthcorrection: iowest byte
OXX08H|0 ... 7 ] Lengthcorrection: low-mid byte
OXX09H{0 ... 7 | Lengthcorrection: high-mid hyte
OXXOAH|O ... 7 | Lengthcorrection: highest byte
32bitinthe binary compliment
OXXOBHIQ ... 7 |Reserve word 1 (LB)
OXXOCHO ... 7 |Reserve word 1 (HB)
CXXOBH[Q ... 7 |Reserve word 2 (LB}
OXXOEHIO ... 7 |Reserve word 2 (HB)
OXXOFH[O Delste the error number
1 Reserve bit 1
2 ... 7 |free

Set number:
— For the selection of the NC set in all external operat-

ing modes

- Value range: :

0B to 0111111118 (0 to 255)

Operating mode selection:
- Selection of external operating modes.

The PLC can select an external operating mode, af-
ter the supply voltage has been switched on or after
the selection of the operating mode "Ext" on the op-
erating unit. Wait after selecting an operating mode,
until the operating mode is active (see operating
mede quit}. A position set, for example, can oniy be
executed, when this has taken place.

Value Operating mode
0 No external operating mode selected
1 Ext/AE is selected
2 Ext/AF is selected
3 Ext is selected

Start:

Starting a positioning procedure in alt external cper-
ating modes and for "teach-in" via the PLC.
Operating modes Ext and Ext/AE:

The currently selected NC sat is started bya( > 1
change of the start oit. The "start” bit must ba set to
the value 1 at least, until it was acknowledged by the
output "set executed” or "start quit”.

Operating mode Ext/AF;

The selected NC set is started by a 0->1 change of
the start bit. The programmed subsets are eox-
ecuted, while the start bit remains set 1o 1.

teach-in:

If the teach-in bit is set from 0 -> 1 in the opseratin
mode external, the current actual value of the axis is
accepted as the position set value for the position
set determined by the set no. witha 0 —> 1 changs of
the "start” bit.

The "start” bit must be set to 1 for at least 50ms.

Enable mode:

The input determines how the 35 PO 90 reacts to a
change at the enabie initiator input.

Description of the enable modes: see section
10.1.5.8, Function of the initiator signals,

Value range:
0B to 11B (0 - 3)

Value Operating mode
0 Enable mode 1 active
1 Enable mode 2 active
Z Enable mode 3 active
3 Enable mode 1 active
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UP segment:

Selection of the user pregram segment. 4 program
segiments are available to the user for NC programs
in the non-volatile memory {EERCM}.

All the set numbers menticned in the section: set
types are availabie within each UP segment.

The user decides with the selection, whether the
MES and the flag sets of the newly selected UP seg-
ment shouid be activated (UP segment selection >
128} or not (UP < 128).

A time delay occurs when activating the MDS for the
reaction to the first "start” signal of a set after the
UP segment switchover,

Value range:
0B 1o U171111118B (0 to 255)

Value Operating mode
0 No override is active
1 External cverride is active
2 Internal override for N136 is active
3 Internal override for N137 is active
4 to 255 | No override is active

Override value:

- Value of the external override

- Value range:

0B to 11111111B (C to 255)

Internal Emit to 120

Value UP segment
0103 UP segment 1 to 4 Length cgrrgction slelection:
are active - For activating the internal or the external length cor-
) _ rection value as well as the scaie factor. The selec-
4 to 14 EJSP PO 90 s?r;a{ U”'té. tion of the length correction as well as the external
segmen IS active NaDSSZ?d length correction value, if necessary, must be active
Only with 32k x 8 RAM arg Aot at the "start” of a set already.
assembly! activated
accordingty: UP
segments 5 to 15 are - Value range:
active 0B to 111111118 (0 to 255)
15 to 127 UP segment 1 is active
Value | Operating mode
128 to 131 |UP segment 1 to 4 MDS and , ,
are active flag set 0 No length correction vatue is active
are
activated 1 External length correction value is active
132 to 142 |35 PO 90 serial unit; MDS and 2 internal length correction value
UP segment 1 is active| flag set for N138 is active
are not _
activated 3 internal length correction value
for N138 is active
Oniy with 32k x 8 RAM | MDS and
assembly! flag set 4 Scale factor for N140 is active
accordingly: UP are i
segments 5 to 15 are | activated b to 255 | No length correction value is active
active
143 10 255 | UP segment 1 is active ;\lﬂaDS artwd Length correction value:
g se _ - .
are not Value of the external langth corraction.
activated - Value range:

Override selection:

For the activation of the internai or
correction value {override).

external spesd

Value range:
OB to $1111111B (0 to 255}

80 00 00 O1H to 7F FF FF FFH (B compliment)

internal limit to -99933999
Reserve | word 1:
Reserved

Reserve | word 2:
Reserved

tc +9999998
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Deleting the error number:

= 1 > the error number (see ABB Procantic T300 out-
put "error number”) is deleted {set to 0.

= 0 -> the error number is not deleted. If the input is
set permanently, no error numbers are dis-

played in the output "error numbar”.

Reserve | bit 1:
Reserved

10.1.5.5.2 MPST bus outputs

Axis ready:

- is set to 1 after switching on the supply voitage. if a
35 PO 80 internal test was carried out with a positive
result,

- is set to 0, as long as the enable initiator has the
value 0,

- shows that the axis is ready for an external position-
ing cperation. It is set to 0 in the cperating modes
Ext. Ext/AE and Ext/AF, if a positioning operation
was interrupted with, e.g., the "STOP" key on the
operating unit or by "enable” 1 -> 0 change and also
it an operating mode was selected with an operating
unit,

T300 Bit Meaning - ig set to 0 during a DNC transfer.
Address|number;
2000:
OXX21H|0 Axis is ready for operation Limit position +: _ N
1 Limit position + ~ is set to 1, while the limit position recorder (positive
g lr_:irnit position - drive direction) is approached.
ollowing error _is otherwi .
4 Position reached 's otherwise set to 0
5 Sentence executed
6 Start quit Limit position ~:
7 Loop executed - is set to 1, while the timit position recorder {negative
oxx220lo Dwall time drive direction) is approached.
1 to 2 |Operating modes quit (0 to 3) - is otherwise set 10 0.
Jto 7 |Free
O0XX23H|0 to 7 [Watchdog byte Fo‘llowing error: L
~ is set to O after switching on the supply voltage,
0XX24H|0 to 7 [Machine function bit 0 ... 7 - is set to 1, if the maximum following error deter-
) ] ] . mined in the MDS (MDS P10) (difference betweer
OXX25H10 10 3 ?gchlpcl)nggf;S;:tlon oit 8 to 11 the position actual value and the position set value)
4 Free is exceeded. It is set to O, if the maximum following
5 Fiag 1 error is not reached.
? Flag 2
Flag 3 Position reached:
0XX26H|0 to 7 |8 Section flags - is setto 1, while the axis is located in the target win-
Bit 0 to 7 —>» sections dow (MDS P19). :
Flag 1 10 8 - is otherwise set to 0.
OXX27H|0 to 7 |Position actual value,lowest byte
set executed:
OXX28H[0 to 7 |Position actual value,low-mid byte - is set to 1 after switching on the supply voltage.
. ) . - issetto 0, if the set was started and set to 1 again, if
0XX29H|0 to 7 |Position actual valuehigh-mid byte a set is executed (internal reference input variable
OXX2AH0 to 7 |Position actual vaiue,highest byte setting is finished and the axis is in the target win-
32bitdualinthebinary compliment dow, or after a positioning abortion with enable = Q, if
the enable mode 2 or 3 is selected.
OXX28H|0 to 7 IError number (LB)
OXX2CH0 to 7 |Error number (HB)
OXX2DH|0 to 7 |Reserve word 1 (LB)
OXX2EH]0 to 7 {Reserve word 1 (HB)
OXX2FH|C Reserve bit 1
1 Reserve hit 2
2107 [Free
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Start guit:

- is set 10 0 after switching on the supply voltage.

— issetto 1, if a set was started ("set executad” 1 >
0 change}.

- is not set to 0 again by the 35 PO 80, if the set is
execuied.

~ i set to 0 again (acknowledged) by the PLC (PLC
bloeck POKO).

- The user can detect the execution of short sets (set
execution time < PLC cycle time) with the output
"start quit”, even if the output "set executed” is set
to 1 again after the "start” of the short set, before
the PLC has detected "set sxecuted” = (.

~ The output "start quit” should therefore always be
evaluated in addition to "set exacuted”.

Loop executed:

- is set to 1 after switching on the supply voitage.

~is sst 10 0, if a loop set was started. It is set to 1
again, if the loop is processed or after a positicning
abortion with enable initiator 1 —> 0, if the enable
mode 2 or 3 is selected.

Dweil time:
~ is set to 1 after switching cn the supply voltage.
- is set to 0 after the start of the set and set ta 1 again
after the execution of a set and after the pro-
grammed dwell time is over cor after a positioning
“abortion with enable initiator 1 —> 0, if the enable
mode Z or 3 is seiected.

Operating modes:

- Acknowledgement of the currently active operating
mode:
is set to O after switching on the supply voltage.

Value Operating mode
0 No external operating mode is active
1 Ext/AE is active
2 Ext/AF is active
3 Ext is active

Watchdog byte:

- iz set to 1 after switching on the supply voltage.
Is used by the PLC block POKO ta detect a cold start
of the 35 PO 90.

Machine function:

- Allthe machine function bits are set to 0 after switch-
ing on the supply voltage.

- The machine function is output in a binary way.

- Positive sign of the machine function:
- The machine function of a set is output after the
set processing with "set executed”.
- Negative sign of the machine function:
- The machine function of a set is output with the
start of the set.
- if the machine function value was entered as 1,000,
no machine function is cutput in this set,

- The output of 2 machine function overwrites the pre-
vious one,

~ Value range:
OH to O3E7H (0 to 999)

FLAG 1:

- The flag output is output depending on the position
set value stored in the program (set N144) and the
axis position actual value. Observe the note in sec-
tion 10.1.5.5.1 (section: UP segment) after switch-
ing over the UP segment.

- Paositive flag position value:

- if the axis drives over a flag position in the positive
direction, the corresponding flag is set. If the axis
drives over a flag position in the negative direc-
tion, the corresponding flag is reset.

- Negative flag position value:
— if the axis drives over a flag position in the nega-
tive direction, the corresponding flag is sat. If the
axis drives over a flag position in the positive di-
rection, the corresponding flag is reset.

FLAG 2;
- Fiag position 2 (N145): For the description, see
FLAG 1.

FLAG 3:
- Flag position 3 (N148): For the description, see
FLAG 1.
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8 section flags:

- are set to 1 after switching on the supply voltags.

- Ali the section flags are set to 0 after the start of the
pasition set.

- A saction flag is set to 1 again after 1/8 of the drive
path of the sst.

=1
and 2

1/8 -> Section flag
2/8 —> Section fiag
3/8 —>» Section flag 1 10 3
8 -> Secticn flag 1 to 4

1
i 1
1
4/ 1
5/8 -> Section flag 1 to 5 =
5/8 1
1
1

—> Section flag 1 to 8
7/8 -» Section flag 1 to 7
8/8 -> Section flag 1 to 8 =

/
!

|
O ||

All the secticn fiags are set to 0 after a positioning
abortion with the enable initiator and ta 1 again in tha
enable mode 2 or 3.

Position actual value:
— Position actual value of the axis in the absolute mea-
surement referring to the reference point.

- Value range:
80 00 00 01H - 7F FF FF FFH (B compliment)

Error number:
- Display of the 35 PO 90 error numbers:

- Set to 0 after switching on the supply voltage

-~ The output of an error number overwrites the
previous one

— Delating (set to 0) the output, see section
10.1.5.5.1 (section: "Deleting the error num-
ber”

- The error number OFFFFH means: the 35 PO 90
could not identify an error message.

Reserve 0 word 1:
- Reserved

Reserve 0 bit 1:
- Reserved

Reserve 0 bit 2:
— Reserved

10.1.5.5.3 Display of the MPST bus in-/out-
puts
The current status of the MPST bus in-/outputs and of

the initiators (e.g., when starting the device) can be
displayed by means of the operating unit.

An operating mode (except for "manual entering of
data”) must be selected here.

EOQ:

715815 4 3 2 1 0
Reserve| Ref. | Neq. Sps, Ra—
input point | m] i:mw; lease

init. posit. | POsit. | init,
init. init.
EQ1 ... E15;

MPST bus inputs display 0XX01H to OXX0FH (see MPST
inputs overview},

AD1 ... A15:
MP3T bus outputs display 0XX21H to OXX2FH fsee
MPST outputs overview!).

10.1.5.6 Function of the initiator signais

Limit position initiators

principle):

~ It a DV signal is on one of the limit position initiator
inputs, the 35 PO 90 brakes with the "brake mode in
case of a failure” {MDS P08).

- The "move to limit position™ LED lights up.

- The corresponding error message appears on the
dispiay cf the operating unit.

~ If the limit positions are not required, the limit posi-
tion initiator inputs are to be switched with +24 v
(Up). The 24 V {Up) reguired far this should be
taken from X4.8.

- Leaving the limit positions is only possible in the op-
erating modes "move to reference point” and
"manual control” as weli as in the operating mode
"Ext” with reference point drive and manual control,

(closed-circuit current

Reference point initiator {(working current principle):

- If a +24 ¥V level is put on the reference point initiator
input during a reference point drive, the 35 PO 80
sets its internal position actual value counters to
zero.

- The LED "move to reference pointed” lights up.

- A software routine ensures that the reference point
is always approached from the same direction (cor-
responding to the reference point set no. ), indepen-
dent of the position of the axis at the "start” of the
"move to reference point”. A prerequisite here is
that the limit pasition initiators are active.

- Attention is to be paid to the fact, that the reference
cam has at least the length of the path to dampen
the reference point initiator. The path is the distance
covered by the axis during a position encoder rota-
ticn (caused by the encoder zerc track pulse).

Enable initiator;
If the enable initiator input is not switched, the start of a
positicning procedure is not possible. The correspond-
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ing error Message appears on the dispiay of the oper-
ating unit {ERROR Z20).

us in-

3 snable modes can be selected via the MPST b
nut "enable mode ™.

Enable mode 1:

- If the enabie initiator (s set to zerc (1 —> 0 change).
while the axis is moving, the axis stops after the
"brake mode in case of a {failure™ programmed in
the "MDS™ POB. The interrupted set can be contin-
uved with a renewed "start” after switching on the
enable initiator again.

- If the enable initiator is set to 0 {1 -> Q change},
white the cutput "set executed iz 1 (positioning pro-
cedure completed) and the "brake mode in case of
a failure™ is set to 1, the current position actual value
is then accepted as the new position set value.

Enable mode 2:

- As for enable mode 1, except for the fact that the
partly processed set is interrupted after the interrup-
tion of the positioning procedure with a 1 —» 0
change of the enable initiator.

- The foliowing MPST bus outputs are resei with the
1 -> 0 change of the enable initiator to its starting
position {after supply voltage ON):

'Position reached’ =1
‘Target window’ =1

'Set executed’ =1

'Loop executed’ =1
'Dwell time’ =1

'8 section flags’ = OFFH
'Foliowing error’ = 0

The current position actual value is accepted as the
new position set value. A newly selected set is
started after switching on the enable initiatcr again
and a renewed "start”.

Enable mode 3:

- As for enable mode 2, except for the fact that the
position control of the 35 PO 80 is not active while
the enabte initiator has the value 0. The 35 PO 90
internal position actual value counters remain active.

10.1.5.7 Software versions

The currently available software versions include the
following:

R0O101/B
Vi.2

Unit rubric:
SW versions:

Changes:
Vv1.2: first version

Note: The scftware version number can be prompted
n the cperating mode "manual entering of data” by
recalling the set N99g,

10.1.5.8 Interface protocols

General:

The axchange of data between the 35 PO 30 and the
35 AB 50 operating unit or a PC is executed in a half
duplex way.

The 35 PO 30 has 5 types of telegrams at its disposal:
- Reset telegram

- Display telegrams

- LED telegrams

- Key telegrams

- DNC telegrams

The 3% AB 50 operating unit informs the 35 PO 30 of
its readiness using the reset telegram after switching

on the sunply voltage.,
on the supply voitage

Display telegrams are sent by the 35 PO 90 and output
by the 35 AB 50 gperating unit on the alpha-numerica!
dispiay.
LED telegrams serve the 35 PO 90 to switch on or off
the LED of the operating keys of the 35 AB 50 operat-
ing unit.

Key telegrams are sent by the 35 AB 50 operating unit,
They inform the 35 PO S0, that a key on an operating
unit has been pressed. The user can simulate the oper-
ating unit from a PC by means of key telegrams.

DNC telegrams serve the user or the 935 AM 50 PC
software to transmit NC sets,

Setting the serial interface:

RS422/R5232: adjustable via X1003 depending
on the requirement (see section
"Settings ")

8 data bits + parity even

AECI characters

2400 baud

Data format:
Character set;:
Baud rate:

Note:

Tne initiator plug {INI} must also be piugged in alil the
time for the DNC operation. (X4, PIN 8 must be on
+24 V {Up) )
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Control characters:

ASCIl |Charact-| Meaning

value [ers

02H STX Teiegram start

03H ETX Telegram end

05H ENQ Request to receive

0gH ACK Ready to receive and positive
acceptance of receipt

0AH LF Deletes display, cursor remains
in its position

0DH CR Cursor is positioned on the first
character in the display

T1H XON Continuation of transfer
atter an interruption with XOFF

13H XOFF | Interruption of transfer

15H NAK Not ready to receive and negati-
ve acceptance of receipt

16H CAN Cancels a not yet complete
contro! functicn on the display

1AH SUB is interpreted as CAN

1BH ESC Initiates a control function on
the display

7FH DEL Rub out

General telegram frame:
The following telegram frame is to be chserved to

C

ommunicate with the 35 PO 90:

The sending station enquires whether the other sta-
tion can receive, by sending ENQ cyclically (in the
control time rhythm) and starts a sending time of the
control timer at the same time.

if the other station is ready 1o receive, it acknowl-
edges the enquiry with ACK. i it is not ready to re-
ceive, it acknowledges the enquiry with NAK, The
sender must start the telegram transmission from
the start in the case of a negative acknowiedge-
ment.

The sending station transmits a telegram, which
starts with STX, contains a maximum of 512 text
characters and ends with ETX aftar a positive ac-
knowledgement of the enquiry.

The receiving station can interrupt the transmission
procedure with XOFF during the text transmission
phase. The receiving station must be able to accept
at least 8 more characters after receiving XOFF., The
receiving station enables the transmission again with
XON.

- The sending station waits for a positive acknowl-
edgement from the recsiving staticn with ACK after
the transmission of the characters ETX.

- It the sending station receives this acknowledge-
ment during the control time period, the transmis-
sion of the telegram is completed.

- If the sending station does not receive this acknowl-
edgement during the control time period or it re-
ceives a negative acknowledgement with NAK, the
telegram has not been transmitted and the sending
station must begin the transmission from the start.

Sender Recsiver
ENQ — T

% ACK/NAK
STX —>»

<4— XOFF/XON Sending time
Text max. supervision
512 charact- —» (watch dog)
ers
ETX —>»

44— ACK/NAK v

General telegram format:
The individual characters have the following structure

Qri1121314]516{7

L 1 Stop bit
—— 1 Parity bit
8 Information bits
1 Start bit

Reset telegram:

The operating unit informs the 35 PO 90 of its readi-
ness by means of the reset telegram after switching on
the 35 AB 50 supply voltags.

Telegram format:

STX TFF ETX
N Reset

telegram code
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Display telegrams:
The following telegram serves the display of the oper-
ating unit 35 AB 50,

Telegram format:
T . 512 characters of text ETX

] Text 10 be
displaved

The character scope, which

an be shown, includes
the ASCH characiers 20H to 5FH.

o

5FH
The first text character of a display diagram mayv not be
a telegram code {7, t, C, D).
The fellowing AECH characters
display telegram. Thay

anbe partof atex

ffect the display. They ars not

displayed.

- LF deletes the display; the cursor re-
maing in the current position.

- CR pasitions the cursor on the first char-

acter in the display.
- DEL (Rub out) positions the cursor to the left by one

character and dsletes the character.

Other display effects can be caused by means of es-
cape control sequences.

- ESC [ Pn C  Moving the cursor to the right by n
characters (Default = 1).

- ESC | Pn ©  Moving the cursor to the left by n
characters (Default = 1.

- ES Initiating a power-up reset of the dis-

play controller.

makes all the display segments
bright; the cursor positon is main-
tained. An ESC control seguences,
which has not vet been completely
tranamitted, can be interrupted with
the AECI characters CAN or SU3,

LED telegrams:

A LED telegram informs the operating unit 35 AB &0,
that & LED {in an operating mode key) is tc ba switched
on or off.

Teiegram format:
STX | LED no. LED status ETX
1 [

LED status after
the transmission
0->0OFF, 1 ->OCN
LED no. ace. to the
keyboard laycut of
LED telegram

code

if a LED no. is not known to the operating unit, the tele-
gram is ignored without a return message.

Key telegrams:
Key telegrams inform the 35 PO 90, that keys on the
35 AB 50 operating units have been pressed.

Telegram format:
STX T key no. ETX
T | Key

code
Key telegram
code
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Keyboard layout with key numbers:

@) O O

O 10 O n
11200/20 11201/27 1128248 1120344 11204:49 1120548 11208747 1120748 8;‘:
S200/CE S201/De S202/AD B203/AC S204/A8 3205744 SZQS“A.J S207/A8
\_ -
4 N\ 4 ™\
7 ™ ' “, r ™ (" ™ # 4 ™ { ™ 4 '
5210 5211 5212 S213 5214 S215 3218 s217 | S251 |
oo = £a ES =D 37 38 38 I 81 l
L vy . vy L\ " . o L v L v . >
! ™ ’~ ™ ™y - ™ # 4 ™ ' ' 4 A
5220 S221 5222 5223 5224 3225 5226 5227
DC ED E4 E8 EC 34 35 36 (_ TN
. Joo /o 7 J \. J G I .
§252
' Ty ' ™ 'd ™y 4 Y # ( Y, 4 ™y (’ ™y C,_UCS
5230 3231 5232 5233 5234 5235 5238 5237
DB oF E3 =7 =3 31 32 33 \ J
\, N N J o\ J N J \. VAN VAN J
T
s N L N/ N N & e N N ™~
5240 5241 5242 5243 8244 §245 5246 5247 85253
DA DE E2 EG EA 30 2E 3D 88
\ J o\ S J L J \ J o\ o J
. S e AN >,
# without a function
DNC telegrams: STX D sentence no., par 1, ...., parn, ETX

The PLC causes the 35 PO 80 to execute a DNC func-
tion with a DNC telegram. The 35 PO 90 executes the
DNC function and answers with a CNC answer tele-
gram, if necessary.

The transmission of DNC telegrams is only allowed
when a axis stands still {exception: reading the position
actua! value). The 35 PO 90 does not allow any other
telegrams during the DNC telegram procassing.

if an error is deteacted during the interpretation or the
processing of a ONC telegram, the 35 PC 90 outputs
an ERROR message.

The 35 PO S0 allows other telegrams (from the PC)
only after accepting this ERROR message by the PC.

Telegram format for the CNC telegram between the PC
and the 35 PO 90;

Sentence paramster
Sentence number
DNC telagram code
(for "direct DNC
transmission”:

code C

The sentence number decides which CNC function is
executed.

]’ L1 [

A comma must be transmitted after the set number
and after every parametar,

if a programmed parameter is not to be changed, it
does not have to be transmitted. !If this is the case, two
commas one after the other are transmitted.

Only one comma must be put after the last parameter
to be changed. Further commas are not to be
changed.
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Programming NC sets:
Al the NC sets of the 35 PO 30 can be proegrammed
{altered) by msans of the DNC telegram.

To this end, a CNC telegram together with the corre-
sponding set number and the paramstars (o be altarsd

is transmitted to the 35 PO 90.
Set number: 0...180

Example, position set:

Set number: 20

INC/ABS: INC {see code byte)
Position: + 1234587 INC/{1/12.5) s
FEED: is not to be changed
DWELL: 20 s

MFCT; 123

N+1: i3 not 10 be changed

STX, 1, +1234567,,20,123, ETX
T see code byte

Coded telegram:
02 44 30 32 30 2C 31 2C ... 2C (3

Code byte:
Each position set includes a code byte.

The code byte includes the information, whether the
position set value of the set is tc be approached in an
incremental or absolute way and whether it is to be
moved with linear or sin? ramps.

Bit 7, ..... , Bit 2, Bit 1, BitQ
{0 ->ABS
1 —> INC
0 > linear
1 -> gin 2
reserved
{Default = 0)
RAM mode:

If the user program must be altered very fast or fre-
guently in the DNC mocde, the user can select the RAM
mode.

The RAM mode is allowed for position sets and for the
machine data sst.

If the RAM mode is selected for an NC sat, itis stored in
the working memory {RAM) of the 35 PG 30 after the
trangmission in the DNC mode and not programmed
into the nen-volatie EEPROM. The NC set with tha
same set number in the EEPROM is ignored and no
ionger alterad, after the BAM mode was seiected for
this set. The user selects the RAM mode while trans-
mitting an NC set list to the 35 PO 80. All the NC sets
not listed in the NC set list are processed as before
ifrom tha EEPROM).

The 35 PO 90 NC program can be mixed from sets for
which the RAM mode was selected, and from sets, for
which the RAM mode was not seiected. The RAM mode
has no effect on the operating modes like automatic
singte set mode and automaiic subset mode.

The NC set list and all the NC sets stored in the RAM are
delsted after switching off the 35 PO 80 supply volt-
age. The NC set list may include a maximum of 80 NC
set numbers. A maximum of 20 NC set numbers per
DNC telegram may be transmitted. If the NC set list is
longer than 80 set numbers, the NC set numbers,
which were first transmitted, are cverwritten.

Entering the set number 255 in the NC set list indicates
the end of the NC set list for the 35 PO 90,

Example, BAM mode:
— transmitting the NC set list {in 2 parts here}.

STX D300. 20, 21, .., .., 38, ETX
I A S A i

Sentence no. of
the NC sentences
in the RAM mode
NC sentence

list code

STX D300, 40, 41, .., 58, 190, ETX

~ transmitting a complete position set (see also NC set
programming) .

8§TX D20,1, +1234567, 5000, 20, 123, 21, ETX

- altering a set parameter (here: position set value) of
the position set stored in the RAM.

STX D20, +2345678, ETX
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Reading out the NC set:

The 35 PO 80 is forced to output all the NC sats from
NO to N130 of the seiected user program segment with
the following telegram.

The end of the NC set cutput is coded by the 35 PO 80
by a telegram with the contents "D222".

Telegram to be transmitted:
STX D222, ETX

-

Reading out the

code for the NC
set

The 35 PO 80 is forced to output a single NC set of the
selected user program segment with the following tele-
gram,

The end of the NC set output is coded by the 35 PO 90
by a telegram with the contents D222.

Telegram to be transmitted:
STX D222, 20, ETX

e

Direct DNC transmission:

A position set can be transmitted (alsc in parts) and
started immediately (without the PLC "start” signal} by
means of the following DNC telegram. Reference point
drive sets can also be transmitted and started in the
"direct DNC transmission”.

Set no., the
cutput of which is
requested
Reading out the
code for the NC
set

Telegram to be transferred:
STX C20, , +1234587, ETX

—I— [ Position set value
i Set no.
{16 to 127 poss.}
Direct DNC trans-—
mission code
Function:

- The pesition set value and other parametars are
stored in the EEPROM (RAM).

— The NC set is executed.

- Ancther DNC telegram is allowed after the accep-
tance of the DNC answer teisgram (see below) by
the PC. l.e., no transmission of telegrams to the
35 PO 80 is possible during the positioning proce-
dure.

- Errors occurring during the positicning procedure
are handed on to the PC as ERROR messages.

- A position set interrupted by, e.g.. the anable initia-
tor cannot be continued at the same position (a re-
newed selection by "direct DNC" causes a renewed
execution of the set).

Acknowledgermnent of the 35 PO 80 by sxacuting the
position or reference point drive set:

STX C020 ETX
L

Set no.

of the executed
position sentence
Direct DNC trans-

fer code

Reading out the position actual value by DNC:

The current position value of the 35 PG 90 refering to
the machine reference point can be read cut by means
of the following DNC telegram:

STX D333, ETX
T Reading out the code
for the position ac-

tual value

Example for the 35 PO 90 answer telegram:

STX 1234567ETX

l Current position
value
STX OETX
! Current position
value
STX- TETX
[ Current position

value

ABB Procaontic T300 lssuad: 1180
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10.1.5.9 Error messages

No. | Error No.{Error
4 | Subset does not exist 05| A set was not seleciad
5 § Set type does not exist 108|The selected set is not implemeanted
6 I Loop depth is exceaded 107t Teach in is not possible, since the selected
7 | Position set is required sentence does not have a set value
8 | Position set depth is larger than 2 108 The selected function is not meaningful at
{with "flying overdrive” set the moment
9 | Dummy initialisation is active. The axis cannot 109 The parameter xey is only meaningful
be transversed. A new start is only possible together with the machine data
after interrupting the voltage or a reset 110{The selected set contains no set value
i0 | Loop interrupt; subset is missing 111 The selected set contains no machine function
1 | Selection of a manual control set 112{The selected set contains no dwell time
in this oparating mode is not possibie 113} The selected set contains no feed
15 | Check sum in the 35 PO 90 program memory 114|The selected set contains no zero point
is incorrect (system siror) 115|The set contains no parameters
20 i Enable is missing 116])The set contains no locp set
21 | Positive limit position is reached 1171 The traversing direction cannot be changed
22 | Negative position is reached at the maoment
23 | Both limit positions are reachead at the 11B| The decimal key has no function at now
same time 120)The machine parameter with this no. does
24 | Reference measurement counter overflow not axist
25 | Different directions are selected (with the 125|The selected set does not have a
"flying overdrive" set possible subset
30 | Selected jog direction is not possible 1261The selected function key deces not have a
31 | Positive and negative SW [imit switches are meaning
reached 127|The start key is meaningless in this op. mode
32 { "Positive™ SW limit switch was reached 128|The decimal keys are meaningless now
33 | "Negative" SW limit switch was reached 129]Selection of a set, which is not released
40 | The check sum in EEPROM is not correct in the automatic mode
41 | EEPROM cannot be programmed 130|Selection of a set, which is not
50 | Brake ramp limit is reached (brake released for the PLC
ramp is too large or Frmax too small} 131§ Sefection of a set during the set
&1 ; Brake ramp is not in the range (time rangs: processing is not possible
10 ms to 10,000 ms) 202| The start signal is not aliowed at the moment
52 | Start-up ramp is not in the range (time 203|The set seiected by the PLC is not
rangs: 10 ms to 10,000 ms) allowed in this operating mode
53 | Start-up ramp iimit was reached {Umax is tod 204|Teach in request, aithough the set is
low or the acceleration time was too large) stitl being processed
63 { KV factor is negative 205(Teach in request, although the ready signal
64 { Acceleraticn ramp is negative =0
65 | Brake ramp is negative 206] Teach in request, athough the ready signal
B6 | Target window is negative was removed in the meantime
87 | Brake mode is negative 2071 The selected set is not capable of teach—in
68 | Drift constant is negativg
B9 | Sensor evalution is not 2 or 4 .
70 | Upper limit value is negative DNC error messages:
71 { Lower limit value is negative
72 | Position control differential is negative 300-380{ As for the errors 00 to 80
73 | Devisor is negative 393 Invalid set no. for direct DNC
74 | Sign of the maximum speed is negative transmission
75 | Sign of the maximum following error is 394 Display buffer is not empty (system
negative error)
76 | Brake mode is not 1, 2 or 3 3385 The set is not enabled
77 | Acceleration and brake ramp 3385 Limits exceeded, e.g. farbiden
generation is not clear parameters
78 1 Sign of the transmission factor is not 397 No comma after this set
positive 338 The position set is not yet complete-
79 | Selection of the decimal places is not in the fy processed (no start is poessible)
fimits O — n point - 3 398 incorrect operating mode is selected
102 | On checking the paramster range limits, it
was found that they were exceeded
103 | There is no operating mode change
possible at the moment
104 | Operating meodes selection is missing
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10.1.6
10.1.6.1

Application instructions

System cables

35 PO 90

V24

or

V24

Uw

PG

or

PE

INI

35 AK 10

35 UK 20

Cperating and
programming unit
35 AB 50

ar

PC

35 AK 30

Reversing and
control logic
35 US 50

35 AK 60

Servo amplifiar

Dialog cable 35 AK 10:

356 AK 70 -

Incremental
sensor

36 AK 40 -

AXODYN®
supply inverter
type

DRH

Initiators for the
limit position and
reference point,
release and supphy
of the 35 PO 90

Socket

V24 plug |
35 PO 90

13

Piug Il

35 AB 50

with Up

" Please observe the earthing and wiring concept!

Plug | Piug Il Signal Cable
for far colour
35 PO 90| 35 AB 50
or PC
1 1 Screen
2 3 TXD (RXD) white
3 2 RXD (TXD) brown
4 4
] ] Jumper 4/5
5 5
6 — 6 — Jumper according
to 20
7 7 Signal GND green
9 9 ov red
10 1 + 24V grey
18 21J TXD (RXD) pink
— Jumper according
20 20 o 6
21 18 RXD (TXD) blue

The transmission speed (baud rate; DbDetweaen the
35 PO 90 and the operating and 35 AB 50 program-
ming unit o1 the personal computer amounts 1o 2400
baud.

Do not insert or unplug the piug with the voltage
switched on, since the 35 PO 90 unit can be destroyed
by short-circuits with the metaliic plug edge of the
cable 35 AK 10. If the 35 AB 50 operating and pro-
gramming unit is not instaliad in a stztionary way, the
35 AK 10 system cable is to be connected parmanent-
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Dialog cable 35 UK 20:

Plug NI
35 US 50
Socket

V24 plug |l
35 PO 30
Socket
O
e = 1
e L B 14 B
Aeel
. .
.. 5 : 9
E N 3 8
ed| @
-:.: ..
:: . Socket
13 :: o5 Plug 0l
_O}
Socket
Plugs | and #i

Plug Plug | Piug (Il Cable
35 POG) | 35P0C 90 | 35US 50 colour
2nd unit st unit
Pin | Signal { Pin| Signat { Pin] Signal
1 PGND
Screen
10 RxD | 2 1 TxD | yellow
31 /A<D 13 11 /=D | green
S ™D 14 {1 RxD | grey
2 MxD 1 5 |1 /RxD | pink
10 AxD | 15 * 8 {2 TxD | brown
3 /BxC | 11 * 7 |2 /TxD | white
g TxD [ 13 * 8 (2 RxD | red
2t /TxD| 8 * 8 |2 /BxD | blus

* These plug connections only serve as
solder tags for interconnecting the signals
between plug il and plug !I. These
connections are not assigned in the V24
interface of the 35 PO 90 (NC),

Speed set value cable 35 AK 30:

The 35 UK 20 cable connects two units of the

35 PO 90 type with the 35 US 50 electronic reversing
and control logic. Plug | Cable Signal

' connection colour
The unit 35 US 50 offers the possibility of cperating .
and programming a maximum of six 35 PO 80 units L white [ Uw = +/- 10 V
with one 35 AB 50 cperating unit or a PC, 2 brown |Uawn =0V
The unit description for the 35 US 50 can be found in -~ green Screen
the AXUMERIK® m system description (order number
GATS 1320 01 R1001).
Caution:
The plug may not be inserted or unplugged with the
voltage switched on.

10.1-34 ABZD Progontic T300 tssued: 11.90




Initiator cable 35 AK 40:

Plug 1
Socket
1 —F 5
5—4 9
Sacket
Plug Cable | Support | Signal
connec- | colour | sleeve
tion code
1 red 11 ov
2 white 1 Release
3 brown 2 + fimit position
4 green 3 - limit position
5 yvellow 4 Reference point
5 Reserved input
7 Jumpers 6, 7 and 8
8 + 24 V-
9 + 24 V-
- pink 00 free
- btue 10 free
- grey 5 free

- The jumper between the plugs PIN 8, 7 and 8 is main-

tained.

-> Connection Up tc cables with the grey and blue

colours.

-> Connection OV (Up) to cables with the red and

pink colours.

Description of the signals:
- See the function of the initiator

10.1.5.6.

Position encoder cable 35 AK 80 for

encoder:

signals. section

the incremental

Plug i
Socket

Do not insert or unplug the plugs with the voltage
switched on,

The initiator input plug serves to connect the initiators
for the 35 PO 30 and to supply the 35 PO 90 with tha
process voltage (Up} (for the supply of the operating
unit, reserved input E..... 1. The connection of Up and
0V (Up) is reguired in any case to operate the
35 PO 90.

If the 35 AK 40 system cable is to be connected to the
35 PO 90, it must be converted as follows:
- Piug connection PIN 1;
Cover the cabie with the pink colour as well.
- Plug connection PIN 8:
Cover the cable with the grev colour.
- Plug connection PIN 9.
Cover the cable with the biuve colour.

O l
B -
e o e = I
B L =N
B P
o e ®
G e
et
S e ®
8 —tr-* - 15
L_IJ
Socket
Plug i Plug | Cable Signal
tor the for colour
enceder | 35 PO S0
guided to Screen
the
outside
5 8 pDink Track A
6 9 red-blue | Track /A
8 10 violet Track B
1 11 grey-pink | Track /B
3 13 black Zerc track C
4 12 red Zero track /C
14 blue Reserve
12 2 white +5V/+15V/iext.”
2 7 gray +5V{+15V/ext.”
10 3 brown 0wvr-
11 4 green oV
5 vellow 0 v

© Encoder supply, see settings, chapter 10.1.4.5
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Do not insert or unplug the plugs with the voltage

switched on,

Position encoder cable 35 AK 70 for AXODYN?® invert-
er, construction DRH:

1
o T 1
s ' H
—_h fo
T sles]
iy @ o -~ [ e r——
jest P leei i
:;': 583 :03.':}
e g &3
At T
= P oA~ b i
- i = §
o | L
— Ping
Socket
Pin i Pin | Cable Signal
for for colour
AXODYN® | 35 PO 30
4 guided to Screen
the outside
6 B pink Track A
1 9 red-blue Track /A
7 10 violet Track B
2 i1 grey-pink | Track /B
8 13 black Zero track C
3 12 red Zero track /

Do not insert or unplug the plugs with the voitage

switched on.

Encoder interface DV3001:
The position encoder connection can be operaied op-
ticnally with the bufter stage DV3001 (ABB driver tech-

nology).

The connection is carried out according to the inllowin

overviaw:

Plugs on the I Plugs for the PE| Signal
1356 R0 80 v DV 3001
5 ;Hdgﬁfdt;ia 4 Screen
; LT N
; 3 ? 5 Track A
! g i frack /A
0 7 I Track B
i
g' ek 7 Track /B
i i3 8 Zarg irack C
E 12 3 Zero track /C
5
| 2 5 5V
| 4 g oV

Not in stock.
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10.1.6.2 Earthing, wiring and screening
concept

Compare the earthing and wiring concept for AR8 Pro-
contic 7300 (volume 5, Configuration).

Structure and line guidance:

- A division into the power section and the contral sec-
tion is to be carried out when designing the switch
cabinet.

- The 24V supply lines for the electronics and the in-
terface cables (pesition encoder, operating unit, set
value and initiator cables) may not be put into cne
cable channel together with switched lines, which
supply inductive consumers (contaciors. brakes,
soienoid valves, motors, etc.) in order to keep the
interference voltages as low as possible.

~ Al the contactss, brakes and solenoid valves are to
be connected with interference suppressors (RC
elements, free wheeling diodes etc.).

- A PE busbar is to be instailed as ciose as possible 10
the units in order to achieve a good equipotentia;
bonding between the separate components. The PE
busbar should be installed, so that the earth lines
{(from all the units tc the PE) are as short as possible
(O.5m -1 m.

— The earth iines of the separate units should have a
cross-section of 8 mm2.

+24V electronic power supply unit and 0V busbar:

- A separate electronic power supply unit is to be pro-
vided for the 24 V supply (4Jp) of the 35 PO 90 and
the 35 AB 50 as well as the PLC I/Q modules. Con-
sumers like contactors, brakes, solenoid vaives,
etc., may not be connected to this power supply
unit.

- The O V point of the separate electronic power sup-
ply unit is guided to a & V busbar. The 0 V connec-
tions from the 35 PO 30, PLC I10 modules and other
consumers but not from contactors, hrakes or sole-
noid valves can be connsctad to the 24 V power sup-
ply. The 0V busbar is connected to the PE busbar by
means of a short line with a cross section of 6§ mm2.

- All'the D V lines to the separate units should be as
short as possible and have a cross section of at lsast
4 mm?=,

— The T300 0 V is connected to the § V busbar of the
24 ¥V power supply by means of a short line with a
cross section of 6§ mma2.

- The O V and + 24 V of the separate alectronic mains
unit are connected to the NI plug of the 35 PO 30
(see section 10.1.6.1, initiator cable 35 AK 40).

- Theinitiaters {(limit positions) are supplied directly by
the Up powar sugply unit and only the signa! connec-
tion is cennected to the 35 PO 9G (INI piug).

35 PO 90 with AXODYN® three-phase-current drive
amplifiers of the DRH/DPH type:

The following earthing and wiring concept is also valid
for other drive ampilifiers.

A buffer stage with an optoccupler can be received as
an option for the DRH/DPH drive amplifiers. It can be
ordered under the code "encoder interface DV 3001 "
from the company responsibie for the drive amplifier.

Serial interface (V24):
The screen is connected on the 35 PO 90 and on the
operator unit via PIN 1 of the respective plug.

Set value interface (Uw):
The screen is connected on one side only, on the DRH/
DPH side to X3/5 (3W1( or X3/8 (SW2).

Position encoder interface (PE):

The screen is connectad on the 35 PO 90 with the fas-
ton plug emerging from the plug connection of the
35 AK 70 on the faston tab attached directly above the
PE plug.

The screen is wired up on the DRH/DPH via a capacitor
(C1 = 0,1 pnF/MKT/250 V ABB type code: MKT XN
400005 P7) according to the following figure.

If the user is not working with a drive amplifier of the
DRH type, the PE screen is to be connected on the
35 PO 90 only and insulated on the encoder,

ABEB Procontic T300 Issised: 11,90
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Screening the PE interface:

PE

35 PO 80 Faston plu
L——i 35 AK 70b DRH
PE 8 _. . X58
- >— .-
T ool -
2 -
- - X5 7
5 =2 SSarym ____pw
Lo S S
m E -
=D 2L
<P:E 12 < *
o >4
/C .
ey _-T_L
— X54
I IR
—_— 1
| Sl ——
X101 1 .
pE
4 mm 2 8 mm?2

Earthing and wiring concept for the 35 PO 90 with
AXQODYN* AC drive amplifiers of the DRH/DPH de-

sign:

] Operating a5 ; Sub rack |

unit 35 PO 90 ABB Prozontic T300
[ Supply Inverter Inverter Inverter =J5 AB 50 |
unit | o |
De . DRH..... DRH.... BDAH... — [l [I Va4
| DR DPH. .. DPH. DPH. ... I
l 73 X130 T3 OX1:90
35 AK 10
0V (5 V)
| Lo || Lo Loe s wo de |
2.5 mm?2 —
e
I Power
25mmi] 2.5 mm? 2.5 mm?] 2.5 mm? S'thp!v 8 mm3

yni

24 V-

+24PJ

oo
6 mm? 6 mm? & mm? 8 mm? oV 0 ¥ busbar
1
] _;_ PE busbar "8 mm?2 6 mm? |
. - |
mm#e mm? mm?2
! Switch cabinet acc. to VDE acc. to VDE acc. 1w VDE |
Mator Mator Motor
3 phase 3 phased 3 phased
L L L
— ¢
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10.1.6.3 Starting instructions

- The user should become familiar with the system
components before switching on the device for the
first time,

- Does the wiring of the system correspond to the rec-
ommeanded earthing and wiring concept?

~ Starting and optimising the drive (see description of
the drive ampiifier}.

~- Setting up the 35 PO 80 {see section 10.1.4.5, Seft-
ings}

- Screw the 35 PO 30 units into the subrack before
starting the devica,

- Discharge the switch cabinet before touching the
35 PO 80 units (even when starting the davice).

- Note:

The front piugs of the 35 PO 30 may not be un-
plugged or inserted with the voltage supply switched
on.

- The 35 PO S0 is programmed by the factory with a
standard program. -Starting the drive for the first
tirme is possible with this program.

- Check whether the system cables are connected
{observe section 10.1.6.1, Systermn cables, and sec-
tion 10.1.8.2, Earthing and wiring concept).

- Take the PLC out of service and set the drive ampilifi-
er enable to 0.

- Switch on the electronic power supply unit + 24V
(LP1).

- Switch on the ABB Procontic T300 supply voliage:
the LEDs "B”, "+" and "Z" light up. Ths text
"35 PO 890 READY™ appears on the operating unit.
Possible diagnosis errors with section 10.1.6.8.

- Check ths inftiator inputs with the operating unit (see
section 10.1.5.5.3 and section 10.1.5.8} for their
correct functioning (dampening the initiators manu-
ally).

- Set the drive amplifier enable to 1: the drive is in the
position control {attention: the drive runs too high if
the poles for the set value are confused).

- Approach the limit positions in the operating mode
"manual control”. The drive must stop with the ap-
proach of the fimit position and the LED "E” must
fight up. Leave the limit positions by "manual con-
trol™ in the opposite direction (selection with
"+/- key"),

- If the positive and negative drive directions are con-
fused, the foilowing alterations are necessary:

- Position encoder connection on the 35 PO 90:

- Swap the connection of track A with track B

— Swap the connection of track /A with track /B
- Set value cutput on the 35 PO 80;

- Change the poles

- if only one of the two measures is carried out, the
axis moves too fast. {(Attention: cnly permitted with
drive amplifiers with a differential input),

- Move tc the reference point in the operating mode
"move to reference point”. The detection of the ref-
erence point is acknowledged with the LED "NP". if
the 35 PC 80 dees not find the reference point, ai-

though the reference point initiator is functioning
correctly, the problem can lie with too short a refer-
ence cam.
Remedy:
Turn the puise encoder, until the 35 PO 90 finds the
position encoder zero track pulse, while the refer-
ence cam is approached.

- Determination and entry of the machine paramesters
(see sections: set types and set structure, machine

data set):

- P11 Transmission factor

~ P04 "Maximum drive speed” and if any
measuring sysiem is desired:

- P17, P18 "Setting iimits” (Uw is limited to +
0.1 V by the factory)

- PO1 "Amplification factor” (Kp)

- Enter other machine parameters.

- Enter the user program with the operating unit or in
the DNC transmission.

- Run the user program in the operating mode "key/

AE"

Control of the program flow with the PLC.

10.1.6.4 PC software 935 AM 50

The possibility of communicating with a (IBM compat-
ible) PC via the serial interface of the 35 PO 90 exists
with the 935 AM 50 PC software.

Possible SW {functions:
The software consists of four programs, which can run
on the operating system MS DOS.

- XCOPY  Copying from and to the 35 PO 90

- XEDIT NC program editor

- XPRINT  Printing out 35 PO 90 programs

- XHELP A short description of the listed programs

The prerequisite for the DNC mode is setting up the
35 PO 90 according to section 10.1.4.5, settings.

Serial interface to the 35 PO 90:
COM 1 is used as the serial interface to the 35 PO 20.

The subsettings are permanently set with the recall of
the XCOPY command:

Transmission rate: 2400 baud
Word length; 8 bits
Step bit; 1 bit
Parity: even
Printer interface:

The logical system interface LPT1 is addressed t;:) con-
trol a printer {standard-paralle! interface under PC
DOS or M3 DOS).

if a printer is to be controlled with a serial interface, a
deviation to a serial ouiput port by means of a mode
command is required.,

A38 Procontic T300 Issued: 11.90
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Example: MODE LPT1: = COM1

This interface can be adapted by a mode command:
MODE COM1: {baud, parity, data bits, stop bitg)

Example: MODE COM1: 8600, N, 8, 1

Description of the SW functions:
The foliwing functions are implemented in XHFELP;

1. XCOPY Transferring fiies

2. XPRINT Prirting out files

3. XEDIT Editing or altering files
XCOPY:

Recall;

XCOPY AXU(n) {arive} target fils

{35 PO 80 —> PC transmission)
e.g., XCOPY AXU1 A.ABBT AXU

XCOPY (arive) source file AXU(n)
{PC -> 35 PO 390 transmissian)
e.g.. XCOPY A:ABB1.AXU AXU1

Explanations:

Drive e.g., C:, A:

Target file Name of the file, to which the copving
should take place, e.g., ABB1.AXU

Source file Name of the filg, from which the copying
should take place, e.g., ABB1.AXU

AXU 35 PO 90

n Number of the 35 PO 90 (1 to 6}, but this

is only when using the slectronic reversing
and interface logic; otherwise, the trans-
migsion of the parameter n is not carried
out,

The maximum length of a file name amounts to § char-
acters, full stop, 3 characters or figures.

XPRINT:

Recall:

XPRINT (drive) source file -
{transferring the file to the printer)
e.g., XPRINT A:ABB.AXU

Explanations:
As for XCOPY

XEDIT:
Recall:
XEDIT (drive} source flie
e.qg., XEDIT A:ABB1 AXU

2 files are reguired in the XEDIT mode: XEDIT.COM and
XEDIT.OVR.

Both must be iocated in the registered drive.

Operation:

The entry is constantly checked for its feasibility. The
type and limit values are displaved in the status line.
The set parameter to be processed is shown in a dark
colour on the screen.

Value entry:
+/- sign, 0 tc § and delete key

Comment entry:
All characters, which can be illustrated, as wall as the
delete key, DEL and INS

Cursor: .
Keys left, right, up, down, home and end

Scrolling:
Page up. page dowr

The edit mode can be affected by the following keys:

SHIFT F1:  Leaving XEDIT, storing the file on a disk
SHIFT F2:  Leaving XEDIT, file not saved

SHIFT F3: Saving the file

SHIFT F4:  Changing the file name

If a file, which is not saved, is entered with the recall of
the EDIT rmode, a standard file is displayed on the
screen.

Special features when working with XEDIT:
- Entry '"MDS’:
- PO1:
Entry value with XEDIT: Kv = Kp-Faktor x 256
Example: Kp = 2.00 => Kv = 2.00 x 256 = 512 ({val-
ue to be entered).

- Entres in any measuring system:

- If the "MDS" P11 & 0 is programmed (entry in any
measuring system), the entry of the position and
spesd set values must be carried out incremen-
tally with XEDIT. The conversion into the desired
measuring unit is then carried out by the
35 PO 90.

- Entry position values

POSMETR =1/P11 x PCSINC

- Entry drive speed vaiue:
FEEDMETR = 12.5/P11 x FEEDINC

VmaxMET,q = 12.57/P11 x Vmach

the factor 1/12.5 results due to the 35 PC 90 inter-
nal numerical representation.
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10.1.6.5 Control of the 35 PO 90 with ABRB
Procontic T300 industrial computer

The controf of the 35 PO 30 via the ABB Procontic T300
industrial computer is possible.

if the 35 PO 90 MPST bus nterface is 1o be accessed
by the PLC (biock POKQ) and by the industrial com-
puter, the block enable of the PLC block POKC must be
set 10 0 before an industrial computer access to the
35 PO 90 MPST bus interface. The configuration of the
biock enable of the block POKO as a "super global vai-
ue” in the PLC is possible.

10.1.6.6 LED diagnosis

The foltowing errors are signalised by the LEDs on the
front panel flashing. The errors cn only be acknowl-
edged by switching off the ABB procontic T300 supply
voitage or by a 35 PO 90 signal card reset:

LED 'B' flashes in 1 s cycle:

Binary input "reserve’ is not connected to +24 V or the
24 V power supply voltage is still switched off when the
T300 power supply voliage is switched on. — Connact
input ‘reserve’ to +24 V {see initiator cable) or switch
on the 24 V power supply voltage UP1 before switching
on the T300 power supply voliage.

LED 'B’, 'E', and "+ flash ina 0,1 s cycle:
The 35 PC 90 internal software watchdog (supervision
program} has been addressed.

LED 'B", "E'. "+" and '-" flash in a 0.1-s cycle:
The MPST bus signal/PFD has dispiayed a voltage fail-
ure.

LED 'B", 'E', '+', '~ and 'Z' flash in a 0.1 s cycle:
The 35 PO 90 internal stack supervision routine has
been addressed.

10.1.6.7  Extension of the user program segments

in the RAM by re-assembling the pro-
cessor printed board,

Re-assembly:

¥ the RAM block 8284 (Bk x 8) assembled by the fac-

=
tory is replaced by a RAM block 43256 (32k x 8) and the
assembly of the resistors R11 and R12 is adapted (see
table below), 11 further user program segments are
available in the RAM of the 35 PO 80 for the user.
Changing the 35 PO 90 firmware is not necessary.

Resistor| Status Meaning

R11 not assembled A17 = 8k x 8 BAM
R11 assembled A17 = 32k x 8 RAM
R12 assembled § A17 = Bk x 8 RAM
R12 not assembled A17 = 32k x 8 RAM

* Factory assembly

10.1.6.8

Assemibly of the initiators:

min. 10
-

45 Wranch size

0 across flats
24

L.  Thickness 4

Thread
M18x1

10.1.6.2  Operating with the 35P080 and 35US50

It is necessary to switch on the 35 US 50 approx.
30 seconds after the ABB Procontic T200, as the iatter
tzkes some seconds (power-on reset}, before it be-
comes accessible (including the 35 PO 390} after the
power is switched on.

When it is switched on, the 35 US 50 autmatically de-
tects the number of the 35 PO 90 units connected.

However, if the connection of the 35 US 50 is effected
vig the BLC orogram, the 38 US 50 can onty work whila

the PLC program is in operation (it cannot work when
the program is stopped or in the remote mode).

AB8 Procontic T300. Issued: :1.392
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10.1.6.10 Incremental position encoder

72
— i—-ﬁ— 4
10 +1 —ey —_—
t I F —ai 5 D1 ]
Z58 '] BsonT
' 1 48
(T l
-0,01 —etf f— 3 _ —{ 325
26 502 — 3 E§
] 15 et M 4 -8 deep

Technicai data
Power supply voltage +5V 5%
Current consumption max. 220 mA (without load)
Total power dissipation max. 1.1 W
‘Order numbers

- Position sensor 500 incr./revolution GJV3075101R1

- Position sensor 1000 incr./revolution GJV3075101R2
Mechanical data
Dimensions see figure above
Weight approx. 390 g (according to type)
Motor starting torgue (at 25 °C)

- without shaft seal max. 0.007 Nm

- with shaft seal max. 0.035 Nm
max. permissible speed 6000 rev/min (without shaft seal)

3000 rev/min {with shaft seal)

Bearing lifetime 109 revolutions
Shaft load capability 118 N (radial), 98 N (axial)
Environmental conditions
Temperature

- operation 0°Cto+ 70 °C

- storage - 25 °Cto + 80 °C
Humidity max. 98 % relative humidity
Degree of protection (according to DIN 40050, page 1) 1P 64
Shock (standard value) 20 g, 11 ms
Vibration (standard value) 10 g, 5...2000 Hz
Materials
Base aluminium, passivated in chromic acid
Housing aluminium, black anodized
Shaft non-magnetic stainiess sieal
Bearing ABEC 5
Light source GaAs infra-red LED
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Handling instructions for incremental encoders

Connection of the encoder shaft can be carried out via
a custom specified metal bsllow coupling.

If the encoder is to be driven by means of a gear-wheel
or roller, care must be taken that the gear-wheel is
mounted onto the shaft stub with
@6 mm -0,01/-0,02 mm. No backiash should be
present (e.g. faulty gripping of gear-wheels) when
changing the direction of rotation.

Under no circumstances should the permissibie axial or
radial shaft loads be exceeded (see Technical Data).

Caution! Do not engage or disengage any connectors
while equipment is under power!

First of all do not ’

Ali this involves the loss of warranty.

A e

=

Va s

r—|

Do not

counla

e

solidly

Use no
force (e.g.
during
mounting
or dis-
mounting) !
No
machining,
no tooling!

Do not fix
at the
housing

Fig. 13.2.29
Incremental sensors/cable lengths
Beside the incremental senscrs (+ 5 V power supply
voltage) available from ABB, + 15 V sensors can alsc
be connected. The suppiy voltage of the incremental
sensor is set via X5 (see chapter 13.2.4.3, Settings).
Cable length of the position sensor cable:
Sensor supply Sensor supply
via 07 PO 60 externalty
Sensor with
+5V max 20 m max 20 m
supply
Sensor with
+i5 V max 20 m max 20 m
supply
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10.2 Axis card 35 AE 92 R4, R5
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10.2.1 Technical data

Axes for rubric R4
rubric 85

Encoder

Us1 vpositive supply voltage
Us2 poesitive supply voliage
UB3 poesitive supply voltage
IB1 supply current to UB1. rubric R4
IB1 supply current to Us1, rubric RS
B2 supply current to Un2, rubric R4
w2 supply current to UB2, rubric RS
123 supply current to U3, rubric R4
IB3 supply current to UB3. rubric RS

X3 ... IX6 is the supply current taken from the plugs
X3, X4, X5 and X6 to supply the external auxilliary log-

ics and sncoder lamps.

X7 is the output current of the anaiogue ampiifier taken

from the plug X7.

Supply currents for the external iogics at X3 ... X&:

tot (U5) =l + 15
ftot (U15) =115

Line length for external iogics or path encoder:
For kot = 0.3 A and A = 0.5 mm2

Total power loss rubric R4
Total power loss rubric RS

input values for path encoder signals:
Input switch

Common-mode rejection

Differential input voltage

Differential input high threshold
Ditferential input low threshold
Line terminator RC element {5 V or 15 V)

Input current, static

dynamic
rlank clearance
(Uat ~ Ua2 with finp. = 1 MHz)
Input frequency Ual. Uaz
Pulse width Uao
Input frequency Uab

Watchdog for reading the actual values:
Time delay
Adjustable (assembly position 1001}

Touch probe input:

Signal tevel: 0 Signal
1 Signal

Input current

Delay tv

Exe interference signai Uas :
Signal level

fnput current

Delay tv

Ie}
<

4

Incrementai 5 V/15 V with a differential output RS 422

+ 5V x5%

+15V =5 %

-15V 5%

1T A+ 20 % plus X3 + Ix4

1.4 A = 20 % plus IX3 ... IXs
0.06 A £ 20 % pius X3 + ix4 +Ix7
010 A £ 20 % plus Ix3... IX7
0.06 A £ 20 % plus IX7

0.10 A £ 20 % plus Ix7

Imax. 0.5 A/axis
Imax. 0.3 A / axis (note the capacity of
the ABB Procontic T300 power supply unit)

typically 10 m

58 W
10 W

according to RS 422

max. + 25 V

max. 7 V with 5 V encoders/max. 18 ¥V with 15 V
encoders

max. + 0.2 V

max. - 0.2 V

R typically 30C Q2 or 820 O

C typically 330 pF .

< 20 mA

< 40 mA

55;15
< 20 kHz

typically 20 ms
0.7 ... 150 ms

gpica“y 50 ps

10.2-2
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Cutput data (non-floating):

For digital value

7FFFH (+ FS)

For digital value 0000H (0)

For digital value
For digital value

OFFFFH (- 1)
8000H (- FS)

Arithmetical resolution {1L3B)
Monotony

Qutput amplifier delay for the output signal change
from +FS to -FS

Loading resistor

Qutput inductivity, bifilar reactor
Effective inductivity

Zero point error:
With a factory balance

With a balance in the system

Zerc point drift in the permitted temperature range

Ouput voltage error:

With a factory balancing

With a balancing in the system
Qutput voltage drift in the
Permitted temperature range

Symmeatry and finearity error
Symmetry and linearity drift in
the permitted temperature range

Offset voltage, setting range
Qutput voltage, setting range

Ambient values:

Ambient temperature

Storage temperature

Humidity rating

Mechanical stress when installed

Dimensions
Weight, rubric R4
rubric R5
Crder number: rubric R4
rubric R5

+ 10V

ov
LSB

~ 10V

0.305 mv
14 bits

< 200 us
> 5k

typicallty 140 uH
typically 1.5 uH

<
<
<

<

<

<

<

<

typically
typically 2

0

- 25 °C ...

F

17 mv
5 mv
19 mv

17 mv
5mv
15 mv

4 mv

2 mv

+ 15 mv
+ 25 mV

°C ... + 55 °C

+ 75 °C

VDE 180

1 pitch
1.0 kg
1.0 kg

GJR5137200 R4 (for 2 axes)
GJRE137200 RS ({for 4 axes)

Note: The unit of rubric 5 is shown in the photograph on the first page.

10.2.2

Description

The axis card 35 AE 82 R4 and R5 is a passive sub-
scriber on the MPST bus. rubric 4 is designed for 2
axes, rubric 5 for 4 axes. The axis card mainly executes
the feliowing functions:

Reception and evaluation of the path encoder signals

Path encoders, which supply square-wave puise
rows shifted in their phase by 90°, can be con-
nected.

Creation of path pulses in thres phases and which
are added in a 15 bit forwards/backwards counter
with an overflow, withcut carry, in the direction dis-
criminator.

The actual value counter can be read by the MPST
bus. Its level is not deleted during the reading proce-
dure.

Reception of the encoder zero puises and deletion of
the actual value counters for the reference point
movament, if the zero mark is reached.

Deletion of the actual value counter with reset,

Reception and output of the speed set values

Saving for 16 bit speed set values in registers, which
can be written by the MPST bus.

Conversion of the digital sat value into an anaiogue
voliage and output to the drive ampiifier.

Deletion of the set value with reset.

ABE Procontic T300 lssued: 11.80
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MPST bus

ili

A V4 L
| Status logic | Bus logic and bus control unif | Bus coupler |
1 FAN
1 J\l N ]v[ l
> [AY [} > > <
AVC AVC Measur— AVC ANVC Reg. 1|Reg 2fReg. 3|Reg 4
1 2 ing 3 4
Dicrimi- Disarirmi- Pavipment Digarirmi- Discrimi D o o D
natar nator nator nator - A Y L
s L_* —
[ t t ) ! 11

o
(4]

] X3 H X4 H

AVC = actual value counter

Fig. 10.2-1 Block diagram of the axis card 35 AE 32 R5

Measuring operating mode

~ Possibility to connect a "touch probe™. This creates
a trigger pulse, which maintains the current counter
level of all axes on the unit.

— Software creation of the touch trigger pulse for the
simultaneous position determination of all 4 axes.

Diagnosis

- It can be read in one of the status bytes assigned to
the respective axis, whether there is an encoder
malfuncticn or an encoder iine break or whether the
"watchdog” has been addressed.

— Optical display "watchdog not addressed”™ py the
LED H1.

Interfaces

~ A 1b-pclar plug (X3 ... X6) is available on the front
of the units to connect the path encodsr, its supply
{lamp and logic) and as a "touch prcbe” input.

- The S-polar plug connector X7 serves to connect
the drive amplifier (non-floating}.

Supervision

- Supervision of the actual value prompting by the
MPST bus. If an adjustable time reference is not ob-
served, the "watchdog” is addressed. It deletes the
set values of all axes and is stored depending on the
operating mocde. It also controls the optical display
H1 {(watchdog active = LED {light emitting diode) H!
goes out) and sets a status bit. The message can be
iatched or not.

10.2.3 Mechanical structure

Unit in the double-size in the Eurocard format,

180 x 233, 4 mm. 1 pitch.

Displays:

Plug connectors:

X1, X2 { 32-polar bus interface according to
DIN 41 812, part 2 design C
X3, X4,] Encoder interface, plug connector
X5, X6 { AMP HDP 20, 15-polar
X7 Analogue interface, plug connsctor
AMP HDP 20
[\‘JT j'|_
Ht
1 @« &
X7 $3 BB BR 22 "
H—pe 00 00 DO 00
X3
1 {ama |
R12S
X4
| Rz24
= =
EM=
s X1 =
5 245:’;
i = ﬁ 2
325 135
248
Bl we [T
| = =
= 135 -
AR

Fig. 10.2-2 Component side (top view}.

Non-drawn pins are measuring points, which may not
be connected.

R124 and R125 or R224 and R225 or BR324 and R325 or
R424 and R425 are highly set 470 {1 resistors 10 adapt
the encoder to the respective axis. These resistors are

to be interrupted or removed whan using encoders with
H1 operating display, watchdog is not addressed an output voltage of 8V ... 15V,
102—4 ABB Procontic T300 !ssued: 1 g0
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10.2.4 Plug assignment

10.2.4.1  MPST bus interface, plugs X1, X2

Flug X1:

Pin Signal Meaning Pin Signal Meaning

X1. 2a | UB1 5 V voltage X1.2¢ |Us1 5 V voltage
X1, 4a U B1 5 V voltagse X1. 4c U B1 5 V voltage
X1.B6a |(Usgs - 15 V voltage X1.6c |[UB2 15 V voltage
X1. 8a [ AQO Address bit 00 X1. 8c  [AD Address bit 01
X1.10a { AQZ Address hit 02 X1.10c [ AQ3 Address bit 03
X1.12a | AD4 Address bit 04 X1.12¢c | AD5 Address bit 05
X1.14a | ADB Address bit 08 X1.14¢c LAQY Address bit 07
X1.16a | AD8 Address bit 08 X1.16¢c | ACS Address bit 0%
X1.18a | A10 Address bit 10 X1.18¢c | AN Address bit 11
X1.20a | At12 Address bit 12 X1.20c | A13 Address bit 13
X1.22a | A4 Address bit 14 X1.22c | A15 Address bit 15
X1.24a |- - X1.24c - -

X1.26a |- - X1.28¢c - -

X1.28a | - - X1.28c | - -

X1.30a |- - X1.30¢c |- -

X1.32a | ACKo Acknowledge out X1.32¢c | ACKI Acknowledge in
Plug X2:

Pin Signai Meaning Pin Signal Meaning

X2. 2a DOo Data bit 00 X2. 2c |DON Data bit 01
X2. 4a DG2 Data bit 02 X2. 4c | D03 Data bit 03
X2. Ba Do4 Data bit 04 X2. Bc |DO5 Data bit 05
X2. Ba bos DCata bit 06 X2. Bc |DO7 Data bit 07
X2.10a | DO8 Data bit 08 X2.10c | D09 Data bit 09
X2.12a | D10 Data bit 10 X2.12c |Dit Data bit 11
X2.14a Di2 Data bit 12 X2.14c D13 Data bit 13
X2.16a D14 Data bit 14 X2.16¢c [Di5 Data bit 15
X2.18a | BOV Bus Operation Valid X2.18¢c |RDY Ready

X2.20a - - X2.20c | - -

X2.22a |- - X2.22c |RS Reset

x2.24a |'W Write x2.24c R Read

X2.26a 1] /G memory area X2.26¢c | - -

X2.28a - - X2.28¢ |- -

X2.30a |0V 0 V voltage X2.30c [0V 0 Vv voltage
X2.32a |0V C V voltage X2.32¢ {0V 0 V voltage

ABRB Procontic T300/Issued:
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10.2.4.2

Froni plugs

Encoder interface for axis 1 {piug X3):

PIN Signal name { Meaning

X3.1 jUal Encoder pulse 0°

x3.2 | Uat Encoder puise 180°
X3.3 | UaZ2 Encoder putse 80°

X3.4 |Ua2 Encoder puise 270°
X3.5 | Ual Zero pulse 0°

X3.6 | Ua0 Zero pulse 180°

X3.7 10V Ground lamp

X3.8 UL+ Lamp supply level + 5 V
X3.9 |Uas” Exe interference signal
X3.10| U5 Logic supply level + 15 V
X3.111 U5 Logic supply level + 5 V
X3.12j0 V O V logic

X330V 0 V logic

X3 141 UTT Trigger touch probe
X3.15] - Scresn

Encoder interface for

axis 3 (plug X5):

Enceder interface for axis 2 (plug X4}):

PIN Signal name | Meaning

X4.1 t Uat Encoder puise 0°

X4.2 | Ua Encoder putse 180°
X4.3 | UaZ Encecder puise 80°

x4.4 | Ua2 Enceder pulse 270°
X4.5 | Ual Zero pulse 0°

X4.8 | Uad Zero pulse 180°

X4.7 |QV Ground {famp

X4.8 1 UL + Lamp supply levet + 5 V
x4.9 | Uas" Exe interference levet
X4.1G1 U1s Lagic supply level + 15 V
X411 US Logic supply level + 5 V
X4.12|10V D V logic

X413|0V 0 V logic

X414 UTT Trigger touch probe
X4.15] - Screen

Encoder interface for axis 4 (plug X8):

H

PIN Signal name | Meaning
X5.1 | Uan Encoder impulse 0° PIN Signal name | Meaning
X5.2 | Ual Encoder impuise 180° X6.1 | Uat Encoder pulse 0°
X5.3 | Ua2 Encoder impuise 90° Xg.2 | Uai Encoder pulse 180°
X5.4 | UaZ Encoder imputse 270° X6.3 | uUaZ2 Encoder pulse 90°
X5.5 | Ual Zero pulse 0° X6.4 | UaZ Encoder pulse 270°
X5.6 | Uald Zero pulse 180° X6.5 | Ual Zero pulse 0°
X5.7 10V Ground lamp X6.6 | UaD Zero pulse 180°
X5.8 UL + Lamp supply level + 5 V X6.7 |0V Ground lamp
X5.9 | Uas~ Exe interference signal X6.8. | UL + Lamp supply level + &5 V
X5.10| U115 Logic supply level + 15 V X6.9 [ Uas® Exe interference level
X511 U Logic supply level + 5 V XG.iC| U115 Logic supply level + 15 V
X5.12|0 V 0 V logic X6.11] U5 Logic supply level + 5V
X5.13|0 V 0 V logic X6.i2({ 0V 0 V logic
X5 141 UTT Trigger touch proke X5.1310V 0V logic
X5.15] - Screen X6.14 | UTT Trigger touch probe
X6.15| - Screen

Analog interface (piug X7):
PIN Signal nameg Meaning
X7.1 pUat Analog voltage for axis | * If the Exe interference signal is not used, the corre-
X7.2 1 OV1 0 V anaiog axis ! sponding input of the affected axis is to be switched
X7.3 | Ua2 Analog voltage for axis it to+5 V.
X7.4 | 0v2 0 V analog axis |l
X7.5 | Ua3 Analog voltage for axis Il
X7.6 | 0V3 0 Vv analog axis Il
X7.7 | Uad Analog veltage for axis [V
xX7.8 | Ov4 G V anaiog axis iV
X7.9 {- Screen
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10.2.5

10.2.5.1

Address division

Unit addresses on the MPST bus

The MPST address lines are assigned as follows:

A15  Al4 A13

A12  AT1 A0

A0S

A08

AD7  AQB

AD5

AD4  AQ3| AD2  A01  ADD

1 1 1

X X X

X

X

X X

X

X X X X 0

MPST code of
the upper, passive

Unit address for S1 on the axis card 35 AE 32

can be set

address area {See also 10.2.10.1)

{perm. wired up)

10.2.5.2 Address overview

Selection of the
operating mode

Axis
address

10.2.5.3 Assignment and function of the address

bits A0 ... A4
Axis Op;g(r:’%t‘ieng Access | Address| Data Axis addresses Operating modes seiection
T | Status RAW | XC 0| DO7..D00| | pe®S | Ao4 | A03 [[Ad97esS  1a0s |ag1 {aog
Actuai value| Read XX*"2H | D15...DO0 -
Set value | Write XX*~4H | D15...D00 Axis 1 0 0 ||Status 0|0 |0
Measuring | R/W XX"*8H | D15,..D00 Axis 2 0 1 {JActualvalue [ O |1 | O
value Axis 3 1 0 [}Set value i 0|0
2 | Status R/W XX**8H | DO7...D00 Axis 4 1 1 ||Measuring Tt |1 ]o
Actual value] Read XX**AH| D15...000 value
Set vaiue Write XX*"CH| D15...D00
Measuring R/W XX""EH | D15...D00
value
3 Status R/W XX "0H | DO7...D00
Actual value| Read XX *2H | D15,..000
Set valus Write XX =44 | D15...000
Measuring | R/W XX "6H | D15...D00
value
4 Status R/W XX *8H | DG7...D0O0
Actual value| Read XX "AH | D15...000
Set value Write XX "CH| D15.,.200
Measuring | R/W XX *EH | D15...D00
value
= * Bitd of address low byte must be set tc 0.
* Bit 4 of address low byte must be set 1.
10.2.6  Status byte
The separate bits of the status byte have the following
meaning;
Bit | Function active}] write {read
DOO0| Reference point active 1 X
D01] Reference point reached 1 X
D02| Touch probe activation 1 X
DG3} Measuring result ready 1 X
D04| Encoder malfunction 1 X
DO5| Encoder line break Ual 1 X
D06} Encoder line break Ua? 1 X
D07i Watchdog addressed 1 X
The status bits DO and D2 can not be read.
ABB Procontic T300 Issued: 11,50 10.2-7



10.2.7 Settings

10.2.7.1 Setting the unit address
DIL switch S1:

Al2 5

TR

Example for address E500

This unit fills the address area of E500 to EB1E. The
next unit would then receive the address £520.

10.2.7.2 Watchdog functions

Jumper zons X8:

Without jumpers The watchdog is only displayed, in
the status byte (bit O7) and opticaily
with the light emitting diode.
Watichdog deletes the set value reg-
ister. The watchdog is re-activated
by reading the actua! vatlue and the
sat value register released.

The watchdog interrupt is saved and
the set value deleted, if jumper 2-3
are inserted as well. A status bit to
remove the storage function must
first be written for the reisase (e.g.,
by activating the reference point
movement). The actual valug must
then be read cyclically again, so that
the watchdeg remains active.

Jumper 2-3

Jumper 5-6

10.2.7.3 Setting the address time of the watch-

dog

t (ms) = 0.15 x R {(kOhm)

R min. 4.7 kOhm
R max. 1 MOhm

Assembly position 1001:
(Tolerance: = 20 %)

10.2.7.4 Activating the touch trigger

Jumper zone X15;

Jumper 1-2 Touch trigger Activation by 1/0
edge
Jumper 2-3 Touch trigger Activation by 0/1

edge

10.2.7.5 Operating mode setting of the direction
discriminators

Jumper zone X110: for axis 1
Jumper zone X210: for axis 2
Jumper zone X310: for axis 3
Jumper zone X410: for axis 4
Method of counting the jumper 2 4 B
zones 1 3 5
Four—fold evatuation: ° ° °
{Jumpers 2-4) ° e o
Double evaluation of Uat: o ° e
(Jumpers 3-5} o O~—u 0
Single eavaluation of Ual; ——o0 o
(Jumpers 2-4, 3-5) o o——20
Counter application: o ) o
[+ [+] -]
Jumper X10: The oscillator jumper must always be
inserted.
10.2.7.6 Path encoder interface for Ual, Ua2 and

Ua0

The input switch of the interface corresponds to RS 422
and is realised with the blocks SN 75 173/28 LS 34.
The flank clearance tr ¢f the encoder amounts to
250 ns with an input frequency of 1 MHz.

SEREE

a2

— tpl—

Fig. 10.2-3 Flank clearance tr

10.2-8
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10.2.7.7 Accuracy

Move to reference point

Actual value counter level with the zero pulse 0 = 1
incr.

Reference point correction

The actual value counter in the individual axes is set to
a basic vaiue between + 1 increment depending on the
level of the signals Ua1 and Ua2 with a raset. The dele-
tion of the actual value counters with the reference
point movemeant occurs via the reset input. The posi-
tion of the refarence pulse UaQ depends on the encod-
er used.

VEREE

Ua2

Ua e S
(Encoder w)

UaD — h—

{Encoder )

Ual — S
(Encoder y)

Ua0 —d I
(Encoder z}

Fig. 10.2-4 Possible position of the reference pulse
Ual (depending on the encoder)

Actual value - 1 incr. 0 |+ 1incr.| O
counter leve!
Encoder w X y z

Measuring accuracy:

The input delay of the UTT input through to the activa-
tion of the trigger puise amounts to max. 400 ns and
causes an error with the trigger activation depending
on the drive speed.

Measuring error: max.1 increment

10.2.8  Application instructions
For the principle program examples, see chapters
10.2.8.8 and 10.2.8.8.

10.2.8.1 Balancing the analogue unit

The advantage of the balance of the analogue unit in
the system is that the zero point error, which is caused
by the tolerance of the supply voltages, is no longer
necessary.

The balancing is carried out, so that the cutput voitage
on the potentiometers

R118 for axis 1
R319 for axis 3

RZ218 for axis 2
R418 for axis 4

is set to 0 V (0,1 mV) with the set value Q. If the po-
tentiomater turns to the right. this causes an eniarge-
ment cof the output voltage.

The gain balancing with +FS is required after a batance.
The balancing is carried out, so that the cutput voliags
at the potentiomsters

R118 for axis 1
R318 for axis 3

R218 for axis 2
R418 for axis 4

issetto+ 10 V (& 1 mV) with the set value 7FFFH. If
the potentiometer turns tc the right, this causes an en-
fargement of the output voltage. At ieast a 4 1/2-digit
voitmeter is to be used for the balancing. The symme-
try with — FS (set value = B000H) is to be checked after-
wards. The difference between the amounts of +FS
and ~-FS must amount to << 2 mVY. The difference can
be set to 1 mV when using a 5 1/2-digit valtmeter. The
balancing should be carried out with a connected load.
The potentiometers are to be secured with fuse la-
queur after the balancing has taken place.

The jumper X8/2-3 is to be disconnected for the bal-
ancing, so that the set value register is not reset, when
the watchdog is addressed.

10.2.8.2 Card initialisation

&} The actual value counters of ail the active axes must
be read to initialise the direction discriminators.

b} if the watchdog is set to "saving™ (jumper X8/5-6),
a status byte must be written to activate the watch-
dog (this generally happens automatically with the
reference point movement, which is necessary af-
ter switching on the supply voltage).

¢) The watchdog is addressed each time the actual
valus of an axis !s read.

d) A measuring value must be read to reset the mea-
suring value jogic.

e} The corresponding measuring values must be read

ABB Procontic T300/Issued: 11.80

10.2-9

to reset the measuring value ragister,



10.2.8.3 Measuring value function

Measuring movement activation

A measuring movement is activated, when the data bit

D2 for a cycie is set to 1 in the status register of any
function.

Touch trigger initialisation

All the actual value registers are hlocked, when the
touch trigger is reached, with a measuring movement.
A release of the actual value register of an axis is car-
ried out by reading the respective measuring value
register. The measuring value can only be read out
from the address for the actual value reading, while the
measuring value of an axis was not read but without
achieving a relsase of the actual value register. The
corresponding status bit D3 of the axis is reset, when
the measuring value is read. The measuring value reg-
isters of the non-relevant axes must also be read after
a measuring movement in order to achieve the release
for the actual value reading.

The measuring value logic can only be re-activated ai-
ter a completed measuring movement, if at ieast one
measuring value was read out, The contents of the
measuring value registers, which have not been read
out, are not altered with this new measuring move-
ment.

Reading the measuring value does not reset the watch-
dog.

For the programming example for the measuring
movement, see chapter 10.2.8.8.

Measuring movement reset

An already activated measuring movemsnt can be de-
activated by the software without initiating the touch
trigger. This can be realised by reading any measuring
velue on the card, before the touch trigger pulse is
emitted. A new measuring movement can then be
started by setting D2 at a later point in time.

10.2.8.4 Switching on the touch probe

Uan

X15
1 2._
X3/14 L7
X4/14 1 oo

X5/14
X6/14

1
I {Touch;
o

Fig. 10.2-5 Switch extract

Jumper X15 | UTT signal Touch
1 1
2-3 0+ 1 _[_ _[_
0 0
1= 1
1-2 § =0 l_ _I
0 0

The signal level is decisive for activating the touch trig-
ger. if the trigger is initiated immediately after its acti-
vation, either the incorregct initialisation characteristicis
set for X 15 or the trigger signal is already active.

-
H ;o =
LT W -y = PR+

Exe interference signal

If the Exe interference signal is not used, the corre-
sponding input Uas (Pin 9) of the affected access isto
be bridged with + 5 V (Pin 8 or pin 11) in the HD plug.

10.2.8.6 Adapting the path encoder input to the
15 V encoders

To highly set resistors R = 470 ) must be interrunted

or removed per connected access (incremental en-

coder), if actual value encoders with 15 V outputs are
used.

These include the foliowing:

Axis 1 Axis 2 Axis 3 Axis 4
R124 R224 R324 R424
R125 R225 R325 R425

10.2.8.7 Counter application

Each functional unit can be used as a counter, if the
jumpers are assigned according 10 10.2.7.5. Switching
the counter pulses is carried out via Ual (R5422). Ua2
(90°, Pin 3) must be switched with 470 Q according to
+5V (PinBorPin 11} and Ua2 (270°, Pin 4} according
to OV (Pins 7, 12, 13 or pin 15} in the HD plug.

The reading out procedure is carried out via the func-
tion "reading the actual value”. The counter contents
are deleted, when the counter is read.

The connection of UaZ (80°) and Ua2 {270°) causes
the counter release. A signal change to Ua2 (80°),
£.9., open input or input for OV, stops the counter. It
emerges from the stop mode only with the correct con-
nection of UaZ and reset. A reset of the counting block
can also be created via UaQ (move to reference point).

H

10.2-10
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10.2.8.8 Flow diagrams

Principle examptes for sequences. The flow diagrams
were written in stages, f.e., the watchdog has bean

addressed.

Abbreviations:

Actv.: Actual value
Meav.: Measuring value
D03: Data bit 3

n: as required (1...4)

Reset/Initialisation

Measuring movement

Reading the
status axis n
Datum: 87H

Y

Writing the
status
Datum = OH

Y

Read the actual
values axis n
Datum = 0000

!

Read the measu-
ring value axis n
teav. = 0000

-

with INI due to the watchdog

Move to reference point

Write the status

Activating the reference

Read the status
Axis n

Datum: 87H

DO3 =0

!

Write the status
Axis n
Datum = G4H

-#

Read the actual
status Axis n
Datum @ xxH

Y

Read the status
Axis 1

Datum: 87H

D03 =0

Read the status
Axis 1
Datum: BFH

Y

Read the status
Axis 1
Datum @ Meav.

—————

'

Axis n

Datum = 01H point movernent

—

Raad the status
Axis n
Datum: B5H

DO1 =0

Ret. puise? Reference point

occurred?
Read the status
Axig
Datum: 87H 0o1 =1

The new measuring
movement can be

. activated in theory

Y

Read the measu-]

ring value Axis 1
Datum : yyH

Y

Read the actual
vatue Axisi

Datum : xyH

Y

Read the status
Axis n

Datum: 87H

!

Read the status
Axis 2

Datum: 8FH

Y

Read the actual
value Axis 2
Datum @ Meav.

Measuring movement activation

Fouch irigger
initiated?

003 =

Actuul] value

= measuring value

current value

003 = 0

DO3 =1

Actuai value =
measunng value

ABR Procontizc T300/Issued: 11.90
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-Move to reference point immediately
-Deleting the actual value counter {cyclically)}
—Direction discriminator reset

The Uao are to be connected with the inputs aither
fromirack A or track Btorealise th

The limit frequency of Uao is
these applications!

o]
o
ol
w
o
a
T
©
0
s1]
o
(_:?
7

—

C be

Y

Read the status
Axis n
Datum: B87H

!

Read the actual
value Axis n
Datum @ xxH

Y

Write the status
AXis ni
Catum = 01H

D01 =0

Reference point movement
activation

|
Y

The actual value is deleted with
the next path pulse

Axis n
Actual value
= 00GQ

Measuring movement deletion

Y

VWrite tne status
Axis n
Datum = 04+ Mueasuring move ment

‘ aciivation

iead the measu] Measuring movernent reset
ring value Axis Nl peading a measuring value reset
Datum @ yyH before the trigger is initiated

v

Touch Trigger by the software

Write the siatus
Axis n
Datum = 0aH

Y

rite the measu{ Touch trigger initialisation

ring vaiue Aus nf writing a measuring value
Datum = 0 register before the trigger
is initiated

Mieosuring movement
activation

10.2.8.9 Program exiract 907 PC 31
Move to reference point

The actual value is to be read again after reaching
ihe reference point and the old value delsted, so
that plausibitity or following errors do not cccur after
the move to the reference point due to the deleted
actual value counter.

=W

EW 14.04 —| — MW 18.00
WOL

K 00.01 — FREE

#H E508 — # OFF — MW 17.15

#H 2000 —] #SEG

Reference peoint drive 2 reached?

WAND

MW 17,15 — )

KW 00.02 Z1=7

KW 00.02 22 Q=MW 17.15

Read in the actual position again. if the reference point
was detected

WOL

M i2.06 —] FREE

#H ES0A —i # OFF — MW 18.00
#H 2000 —3 #SEG

Variable:
EW 14.04 POS2 ON
K 00C.01 TRUE
Kw 00.02 TWO
M 12.05 REFSIGNAL?Z
MW 17.15 STATUS?
MW 18.00 RCTPOS?Z2

10.2.8.10 Switch variants with path encoder inter-
faces

The path encoder interface is designed in accordance
with RS422. The possibility exists of connacting other
drivers with negligible switch measures in the cable
plug as well. However, the transfer tc another type of
connection always brings certain limitations. The func-
tion of the line break supervision is ensured only. The
maximum input frequency is reduced with some appli-
cations from 1 MHz to 250 kHz.

10.2-12
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Adaptation of the path encoder tracks Ual and Ua?

xn
- —-—1 _ TR - - -
s .2 ~UA1
| —=
[} o .3 UAZ
RS422 vyl °NUA2
. _"""_ ——
—l} : O 26L534
P ——
7
8 'E:IEEAK |
N 470R . 3
1> = =P Fn R
= ! -
e.g., Z6L831 > .10 +15v <4 Us
1 170 +8V Iq ;
' : 12 ]
i 13 ov
! 14 4
' >—_ .
15
ENCODER PLUG—-f—C :q; —
Fig. 10.2-6: Application of fast counters - no limits
xn
- _:L_C p = - - - -
2 P~ UAT
. ; PC T
: .4
' .5 I
H=2.7V ... 7V ' — g 261534
o —r—
~ 7
8 lé‘RNEEAK n
' S = Vigon | ] "
L=0V. 1.2V > ’-O.j.. —.:.
1 +15V Us
' saop S o
. " +5v ]4 1
’ 12
(]
14
'osToRr =b=C =
TTL ENCODER PLUG _-f—C :q: ——————
Fig. 10.2-7: Adaptation to TTL output - f <C 250 kHz, typical ling supervision,
xn
- —-— _ P T - - -
v_\_: 2 J~uan
L] ' 3
> mmmp
s 4
550 d
' i ane :5 j
' > -2 26L.824
>
.7
-D—C: 8 EIRNEAK ]
. E
[ 9 Sion |1
— .
- 10 +15V| L g
[] { 11 o +5v |4 ] 3
1 12
.13 ov
! 14 1
' " h
ENCODER o _—-r—c zq:
e LG ————— ——

Fig. 10.2-8: Adaptation to open-coliector - { <C 250 kHz, typical fine supervision.
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15V ENCODER

TN

PLUG

Hist

X
he]

UA

~ A

1

!a,. ‘!,-h!eg Wl

;4!;,,
y -

Sflel=
o%

+15V]

4

+5v

VISION

26834

!G!KGES
- A
[

ov

15V encoder suppiy

Fig. 10.2-9: 15 V output

- T < 260 kHz. typical Iine supervision. Set the encoder supply to 15V

H = 18V...30V

L=0V. . . . 10V

24V ENCODER

mximmxijﬁ

PLUG

Xn

A

~ A

wlihv -

P

1

26L534

- Us

|4|1

& !
7
:s :I__ BREAK
—fy— SUPEA-
) VISION
10 I +15V
11 +5V
>
12
1 oV
.14 1
15 15V encoder supply

Fig. 2-10: 24 V output - f << 250 kHz, typica! line supervision. Set the encoder supply to 15V
Adapatation of the zero track Uao

’

.
S5ee

TTL ENCODER

-

PLUG

1

!iu!'— x

w

o s
.

L

b

=]

T 26L.534
.7

- 1BOR 100 L

lg Q B
.10 | +15V A Us
A SV |4 | 1
P '::mI

13 ov

14 3

15

Fig. 10.2-11%: Adaptation to TTL output — frequency f according to data sheet

Proceed as for fig. 10.2-8 when using an open coliec-
tor cutput, whereby Uao does not have to be con-

nected

10.2-14
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Xn
‘..._.__L_C 1 - - - -
Zi +5V 45V
; > = L1
4
. b _"-D_u . 2K7Gg Q 2K70
H=8V. .18V - ~
B — & V_ino 26L534
.7
->—Z - 180H 10k 0y L
L=0V...358Y e —(:I—'g Q
_D_c it +15V A Us
P EEDN +5V o],
i Lo -
. e o sangd
13 v
' 14 ¢
15V ENGODER PLUG _—f—c -
Fig. 10.2-12: Adaptation to 15 V output ~ frequency f according to data sheet
Xn
T
] +5V  +5V
' >C s v IJ'I Q
4
. - —S—ﬂ-u . 2k70 2k70
H =18V, 30V b C . ht” 2
B .’“—‘UAO 261534
2P -
> = wod  pod U
L=0v 10V - B
L 10 +16Y L s
———C )
: _11 :l; +5V |4 I 1
] P 12 'unq_ i
- 13 av
i : .14 0
24V ENCODER PLUG _—f—C Eq:
Fig. 10.2-13: Adaptation to 24 V output
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IHustration of the RS422 interface

Fig. 10.2-14 ... 16:
Hustration of an RS422 interface to increase the immunity to interference. No limits for Fig, 10.2-14 and
Fig. 10.2-15. F < 250 kHz for fig. 10.2-15,

(] )
TTL 15V
UA Ua
Rg4az2 Rg422
e P D
LA ~
2,g., 74Ls04 e.g., CMOCS 4069
] ]
1 ]
ENCODER ENCODER
Fig. 10.2-14: TTL - RS422 conversion Fig. 10.2-15: 15 V logic - RS422 conversion
Xn
- -—I '_-_L — 1 UA1 -
= 2 J~uai
N ' L] | ] o e 3
= 18V...30V N4 150 l > '—4-;..
T —
[P ' .5
_D P | [ —B-D'_
. . > '?
L=0V... .4V k70 b ;
v > -:-—h—-—-
Q .
- - .10 I +15V
et |
[} ] F I | 2x 560R b C .11 o +8V
] ) 12
220 | | 0.5W o - ov
> .
(] L} Q ' H C 14
1 .15
ENCODER l PLUG _—r—C

Fig. 10.2-18: 24 V logic - RS422 conversion
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10.2.8.11 Differences between rubric 1,2 and ru-
bric 4,5

The table is valid for the rubrics 1 and 2 starting from
the alteration index "c".

Comment rubric 1/2 rubric 4/5
B2 0.1 A/, 15 A 0.06 A/0.1 A
B3 0.1 A70,15 A 05.06 A/D.1 A
Pulse width Uao *1 5 us 5 us

Input frequency Uao "1 20 kHz 20 kHz

D/A converter IC/axis 1 item 0.5 item
Zero point error

(factory balancing) < 10 mv <17 mVy
Qutput voltage

error (factory balancing)< 10 mVv < 17 mV
Output voltage drift <15 mV <15 mv
Symmetry and linearity

drift <4 mV <2mVy
Encoder switchover ng "2 yes "3

EMC improvement yes

*1 Differences to the alteration indexes "a” and "b”
can be requested from ABB.

*2 Adapting to an incremental encoder with a 15 V out-
put ievel can only be carried out via an application.

"3 The encoder switchover is carried out in accor-
dance with the data sheet by interrupting certain re-
sistors.
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Incremental input 35 AE 92 R6
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10.3.1  Technical data
Axes 4
Encoder Incremental 5 V/15 V with differential output RS 422

UB1 positive supply voltage
IB1 supply current to UB1

X3 ... X6 is the supply current taken from the plugs
X3, X4, X5 and X6 to supply the external auxilliary log-
ics and encoder lamps.

Supply currents for the external logics for X3 ... X6:
Itot (U5} =Nh+ 15
ftot (U15) = 115

Line length for external logics or path encoder:
For ltot = 0.3 A and A = 0.5 mm?

Total power loss

input values for path encoder signals:
input switch

Common-mode rejection

Differential input voltage

Differential input high thresheld
Differential input low threshoid
Line terminator RC element (5 V / 15 V)

Input current, static

dynamic
Flank clearance
(Ua1 — Uaz with flnp. = 1 MHz}
Input frequency Uat, Ua2
Pulse width Uaoc
Input frequency Uab

Watchdog for reading the actual values:
Time delay

+ 5V +5%
1.0 A+ 20 % plus IX3 ... IX8

Imax. 0.5 A/axis
Imax. 0.3 A/axis {note the capacity of the ABB
Procontic T300 power supply unit in the subrack)

typically 10 m
5WwW

according to RS 422

max. + 25 V

max. 7 V with 5 V encoders/ 16 V with 15 V
encoders

max. + 0.2 V

max. - 0.2 V

R typically 300 £2 or 820 O

C typically 330 pF

< 20 mA

< 40 mA

250 ns
< 1 MHz
>5 us
< 20 kHz

typically 20 ms

Adjustable (assembly position 1001) 0.7 ... 150 ms

Touch probe input:

Signal level: 0-signal 0 ...1.2YV
1-signat 24 ... .30V

Input current < 2 mA

Delay tv 400 ns

Exe interference signal Uas;

Signal level TTL

Input current < 3.5 mA

Delay tv typically 50 ps

Ambient values:

Ambient temperature 0°C...+55°C

Storage temperature -25°C ...+ 75 °C

Humidity rating F

Mechanical stress when instalied VDE 160

Dimensions 1 pitch

Weight 1.0 kg

Order number: GJR5137200R6

10.3-2 ABB Procontic T300/ssued: 11.90
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10.3.2  Description

The 35 AE 92 R6 incremental input is a passive sub-
scriber on the MPST bus and designed for 4 incremen-
tal decodes. The incremental input mainly executes
the fellowing functions:

Reception and evaluation of the path encoder signals

- Path encoders, which supply square-wave pulse
rows shifted in their phase by 90°, can be con-
nected.

- Creation of path pulses in three phases and which
are added in a 16 bit for-/backwards counter with
overtlow,without carry (0...0FFFFH...0...0FFFFH),
in the direction discriminator.

- The actual value counter can be read by the MPST
bus. Its level is not deleted during the reading proce-
dure.

- Reception of the encoder zero puises and deletion of
the actual value counters for the reference pont
movement, if the zero marks are reached.

- Deletion of the actual valus counter with resst.

Measuring operating mode

- Possibility to connect a "touch probe”. This creatss
a trigger pulse, which maintains the current counter
lavel of all axes on the unit.

- Software creation of the touch trigger pulse for the
simultaneous position deterrination of all 4 axes,

Diagnosis

- It can be read in one of the status bytes assigned to
the respective axis, whether there is an encoder
malfunction or an encoder line break or whether the
"watchdog" has been addressed.

- Optical display "watchdog not addressed” by the
LED H1.

Interfaces

— A 15-polar plug (X3 ... X8) is available on the front
of the units to connect the path encoder, its supply
(lamp and iogic) and as a "touch probe” input.

Supervision

- Supervision of the actual value prompting by the
MPST bus. if an adjustable time reference is not ob-
served, the "watchdog” is addressed. it deletes the
set values of all axes and is stored depending on the
operating mode. It also controls the optical display
H1 {watchdog active = LED (light emitting diode) H1

goes out) and sets a status bit, The message can be

set 1o be saved or not.

MPST bus ﬂ
AV L4
Iétatus Iogﬂ Eus logic and bus control unit] [ Bus coupler [
AV ﬁ
L |
£r i [ 3K ) ¥ ir
AVC AVC Measur— AVC AVE
1 2 ing 3 4
Dicrimi- Discrimi- Favioment Diserimi-~| Diserimi-
nater nator nator nator
I T T ]
—] X3 H x4 H %5 H %6 ]

Fig. 10.3-1 Block diagram of the axis card 35 AE 32 RB

ABB Procentic T300/Issued: 11,00
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10.3.3 Mechanical structure

Unit in the double-size Eurocard  format,
160 x 233.4 mm, 1 pitch.

Displays:
H1 operating display, watchdog is not addressed

Piug connectors:

X1, X2 | 32-polar bus interface according to
DIN 41 812, part 2 design C

X3, X4, Encoder interface, plug connector
X5, X6 | AMP HDP 20, 15-poiar

R124 and R125 or R224 and R225 or R324 and R325 or
R424 and R425 are highly set 470 { resistors to adapt
the encoder to the respective axis. These resistors are
to be interrupted or removed when using encoders with
an output voltage of 8 vV ... 15 V.

HI ¢
Xt
HE
1 N
A17
n D M —!
. = = _
| MBI T3S XIS 1 @5 !
o oo AS
R224 =]
= Elie
I rezs x10 B9
- 245 _
i
| 2 .
25 (35
245
X6 Ra24 §
= = 135 ]
[,/\\_; TS

Bild 10.3-2 Component side (top view).
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10.3.4  Plug assignment

10.3.4.1  MPST bus interface, plugs X1, X2

Plug X1:

Pin Signal Meaning Pin Signai Meaning

X1. 2a UB1 5 V voltage X1. 2¢ UEB1 5 V voltage
X1. 4a U B1 5 V vaoltage X1. 4c UBs 5 V voltage
X1.Ba {Ug3 - 15 V voltage X1.6¢c fUs2 15 V voltage
X1. 8a | AQO Address bit 00 X1. 8¢ |A01 Address bit 01
X1.10a | AQ2 Address bit 02 ' X1.10c [ AO3 Address bit 03
X1.12a | AD4 Address bit 04 X1.12c | AQ5 Address bit 05
X1.14a | ADB Address bit 06 X1.14c tAQ7 Addrass bit 07
X1.18a | AO8 Address bit 08 X1.16¢c | A0S Address bit 08
X1.18a [ A10 Address bit 10 X1.18c | AN Address bit 11
X1.20a { At12 Address bit 12 X1.,20c |A13 Address bit 13
X1.22a | A14 Address bit 14 X1.22c tA15 Address bit 15
X1.24a |- - X1.24¢c |- -

X1.26a | - - X1.26¢ - -

X1.28a |- - X1.28c - -

X1.30a |- - X1.30c |- -

X1.32a | ACKo Acknowledge out X1.32¢c | ACK| Acknowledge in
Plug XZ2:

Pin Signal Meaning Pin Signal Meaning

X2. 2a DoO Data bit 00 X2. 2¢ | D01 Data bit 01
X2. 4a D2 Data bit 02 X2, 4c D03 Data bit 03
X2, 6a Do4 Data bit 04 X2. B6c | DO5 Data bit 05
X2. Ba D06 Data bit 06 X2. Bc |DO7 Data bit 07
X2.10a | D08 Data bit 08 X2.10c | D09 Data bit 09
X2.12a | D10 Data bit 10 X2.12c |D11 Cata bit 11
X2,14a D12 Data bit 12 X2.14¢ (D13 Data bit 13
X2.16a D14 Data bit 14 X2.16c |D15 Data bit 15
X2.18a | BOV Bus Operation Valid X2.18¢c |RDY Ready

X2.20a - - X2.20c |- -

X2.22a |- - X2.22c |RS Reset

X2.24a | W Write X2.24c |R Read

X2.26a |#0O /O memory area x2.26¢c |- -

X2.28a | - - X2.28¢c |- -

X2.30Ca ov 0 V voltage X2.30c [OV 0 V voltage
X2.32a ov 0 V voltage . X2.32¢c |0V 0V voltage

ABZ Procontic T300 tssued: 11.80 10.3-5



10.3.4.2

Front plugs

Encoder interface for axis 1 {plug X3):

Encoder interface for axis 2 {plug X4):

PIN Signal name | Meaning
PIN Signal name | Meaning x4.1 | uai Encoder pulse G°
X3.1 { Ual Encoder pulse 0° X4.2 | Uai Encoder pulse 180°
x3.2 | Uaf Encoder pulse 180° X4.3 [UaZ Encoder pulse 90°
X3.3 | Ua2 Encoder pulse 30° Xa.4 | Ua2 Encoder pulse 270°
x3.4 |Ua2 Encoder pulse 270° X4.5 | Ua0 Zero pulse 0°
X3.5 | Ua0 Zero pulse 0° X4.6 | Uad Zero puise 180°
X3.6 | Va0 Zero pulse 180° X4.7 [0V Ground lamp
X3.7 10V Ground lamp X4.8 |UL + tamp supply level + 5 V
3.8 | UL + Lamp supply level + 5 V x4.9 | Uas* Exe interference lavel
X3.9 {Uas’ Exe interference signal X4.104 U15 Logic supply level + 15V
X3.10f U115 Logic suppiy level + 15 V X4.111 U5 Logic supply tevel + 5 V
X3.11| U5 Logic supply level + B V X4121 0V 0V legic
X3.12|0 v 0 V logic X4.1310 Vv 0 V logic
X3.13|10V 0 V logic X4 14| UTT Trigger touch probe
X3.141UTT Trigger touch probe X4.15] - Screen
X3.15] - Screen

Encoder interface for axis 4 (plug X6):

Encoder interface for axis 3 {piug X5): PIN Signai namg Meaning

XB6.1 | Uat Ercoder impulse Q°

X5.2 | Uat Encoder impulse 180°
PIN Signal name | Meaning X5.3 | UaZ2 Encoder impulse 90°
x5.1 | Ual Encoder impuise 0° X8. Ua2 Encoder impulse 270°
X5.2 | Ual Encoder impulse 180° X6.5 y UaD Zero pulse 0°
xX5.3 [ Ua2 Encoder impuise 90° X6.6 | ual Z&ro puise 180°
X5.4 | Ua? Encoder impulse 270° X6.7 1OV Ground lamp
x5.5 | Ua0 Zero pulse 0° XB.8 i+ Lamp supply level + 5V
%x5.6 | Ua0 Zero pulse 180° X6.9 [ Uas~ Exe interference signat
x57 lov Ground lamp X6.10{ 415 Logic supply level + 15 V
x58 | UL + Lamp supply level + 5 V X6. 11| U5 Logic supply level + 5 ¥V
x5.9 | Uas~ Exe interference signal X8.1210V 0 V logic
X5.10| U15 Logic supply level + 15 V X6.13| 0V 0V logic
x5.11| Us Logic supply level + 5 V X614 UiT Trigger-Touch—Probe
X5.12| 0V 0 V logic X8.15] - Sreen
X5.13}]0 V 0 V logic
X514 UTT Trigger touch probe
%5.15| - Screen * If the Exe ‘interference signal is ngt .used. the porre—

sponding input of the affected axis is to be switched

tc + 5 V.

10.3-8
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10.3.5 Unit addresses on the MPST bus

10.3.5.1 Address division

The MPST address lines are assigned as follows:

A15 A14 A13 | A12 ATl A10 A0S AD8

AQ7  AOE  AD51 AD4  AD3[ AD2  ADT  AQC

1 1 1 X X X X X

X X X X X X X 0

MPST code of

the upper, passive
adgress area
(perm. wired up)

can be set
(See alsc 10.3.7.1)

10.3.5.2 Address overview

Unit address for S1 on the axis card 35 AE 92

Selection of the
operating mode

Axis
selaction

10.3.5.3 Assignment and function of the address

bits AQ ... A4
No. Op:ﬁ;%t{iang Access | Address| Data Axis addresses Operating modes selection
T [ Status RAW | XX*0H | D07..000] | 4e°™®%% | A04 | Ao |[Address  ags |aot |aog
Actual value| Read XX*=2H| D15.,.D00 -
Set value | Write XX*"4H | D15...D00 Axis 1 0 | O ||Status 0|0 |0
Measuring | R/W XX~ 8H | D15...000 Axis 2 0 i ltActualvalue 10 |1 |0
value Axis 3 1 0 Set vaiue i 0 0
2 | Status R/W XX**8H | DO7...D00 Axis 4 1 1 }|Measuring Tt 1o
Actual value| Read XX**AHI D15...D0O0 value
Set vaiue Write XX *CH| D15...D00
Measuring | R/W XX>"EH | D15...D0O0
value
3 Status R/W XX "0H | DO7...D00
Actual value| Read XX *2H | D15...D00C
Set value Write XX "4H | D15..,.D00
Measuring | R/W XX *6H | B15.,.D0C
valye
4 Status R/W XX *8H | DO7...000
Actual value| Read XX *AH|[ D15...DGO
Set value Write XX "CH| D15,..000
Measuring [ R/W XX "EH | D15...D00
value
"* Bit4 of address low byte must be set to 0.
* Bit 4 of address low byte must be set 1.
10.3.6  Status byte
The separate bits of the status byte have the following
meaning:
Bit |Function active| write |read
DO0|Reference point active 1 X
DO1}{Reference point reached 1 X
D02| Touch prcbe activation 1 X
DO3|{Measuring result ready 1 X
D04{ Encoder malfunction 1 X
DO5|Encoder line break Ual 1 X
DOB| Encoder line break Ua?2 1 X
DG7|Watchdog addressed 1 X
The status bits DO and D2 cannot be read.
ABS Procontic TA00/ssued: 11.80 10.3-7



10.3.7  Settings

10.3.7.1 Setting the unit address
DiL switch S1:

A12 5

IR

Example for address ES00

This unit fiiis the address area of E5S00 to ES1E. The
next unit would then receive the address E-20.

10.3.7.2 Waichdog functions

Jumper zone X8§;

Without jumpers The watchdog is only displayed, in
the status byte (bit D7) and optically
with the light emitting diode H1.

Jumpers 2-3 No function.
Jumpers 5-6 The watchdog interrupt is saved. A
status bit to remove the storage

function must first be written for the
release (8.9., by aétivating the refer-
ence point movement}. The actual
value must then be read cyclically
again, so that the watchdog remains
active.

10.3.7.3 Setting the address {ime of the watch-
dog

t {ms) = 0.15 x R {(kOhm)

R min. 4.7 kOhm
R max. 1 MOhm

Assembly position 1001:
{(Toteranz: + 20 %)

10.3.7.4 Activating the touch trigger
Jumper zone X15:

Jumpers 1-2 Touch trigger  Activation by 1/0

edge

Jumpers 2-3 Touch trigger Activation by 0/1

edge

10.3.7.5 Operating mode setting of the direction
discriminators

Jumper zone X110: for axis 1

Jumper zone X210: for axis 2

Jumper zone X310: for axis 3

Jumper zone X410: for axis 4
Method of counting the jumper 2 4 8
zones 1 3 5
Four-fold evaluation: © ° ®
(Jumpers 2-4) o o o
Double evaluation of Ual: ° ° o
{Jumpers 3-5) o o— o
Single evaluation of Ua1l: o——=0 o
{Jumpers 2-4, 3-5) o oo
Counter application; ° o o
+] [+ [+]

Jumper X10; The oscillator jumper must aiways be

inserted.

10.3.7.6 Path encoder interface for Ua1, Ua2 and
Ual

The input switch of the interface corresponds to RS 422
and is realised with the blocks SN 75 173/26 LS 34,
The flank clearance tr of the encoder amounts to 250
ns with an input frequency of 1 MHz.

Ual = i

Ua2

— e —

Fig. 10.3-3 Flank clearance tr

10.3-8
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10.3.7.7 Accuracy

Move to reference point

Actual value counter level with the zero pulse 0 + 1

incr.

Reference point correction

The actual value counter in the individual axes is set to
a basic vaiue between = 1 increment depending on the
level of the signals Ua1 and Ua2 with a resst. The dele-
tion of the actual valus counters with the reference
point movement occurs via the resst input. The posi-
tion of the reference pulse Ua0 depends on the encod-
er used.

a1l

Ua?2

Ja() e T
{Encoder w}

Ua — S
(Encoder x)

Ual e S
{Encoder y)

LiaQ —_ —
{Encoder z}

Fig. 10.3-4 Possible position of the reference pulse
UaC (depending on the encoder)

Actual value - 1 incr. QO {+ 1incr.| O
counter level
Encoder W X v Zz

Measuring accuracy:

The input delay of the UTT input through to the activa-
tion of the trigger pulse armounts to max. 400 ns and
causes an error with the trigger activation depending
on the jog speed.

Measuring error: max.1 increment

10.3.8  Appilication instructions

For the principle program examples, see chapters
10.3.8.7 and 10.3.8.8.

10.3.8.1 Card initialisation

a} The actual value counters of all the active axes must
be read to initialise the direction discriminators,

b} If the watchdog is set tc "saving” (jumper X8/5-6},
a status byte must be written to activate the watch-
dog (this generaily happens autcmatically with the

ter switching on the supply voltage).

¢} The watchdog is addressed each time the actual
value of an axis is read.

d) A measuring value must be read to reset the mea-
suring value logic.

e) The corresponding measuring values must be read
to reset the measuring value ragistar.

10.3.8.2 Measuring value function

Measuring movement activation

A measuring movement is activated by the data bit D2
for a cycle bsing written in the status register of any
function with 1.

Touch ftrigger initialisation

All the actual value registers are blocked, when the
touch trigger is reached, with a measuring mavement.
A release of the actual value register of an axis is car-
ried out by reading the respective measuring value
register. The measuring value car only be read out
from the address for the actual value reading, while the
msasuring value of an axis was not read but without
achieving a release of the actual value register. The
corresponding status bit D3 of the axis is reset, when
the measuring value is read. The measuring value reg-
isters of the non-relevant axes must also be read after
a measuring movement in order to achieve the release
for the actual value reading.

The measuring value logic can only be reactivaied after
a comnpleted measuring movement, if at least one
measuring value weas read out. The contents of the
measuring value registers, which have not been read
cut, are not altered with this new measuring move-
ment,

Reading the measuring value does not reset the watch-
dog.

ABB Proconiic T300/ssued: 11.90

10.3-9



For the programming example for iths measuring
movement, see chapier 10.3.8.7,

Measuring movement reset

An already activated measuring movement can be de-
activated by the software without initialising the touch
trigger. This can be realised by reading any measuring
value on the card, befcre the touch triggsr pulse is
emitted. A new measuring movement can then be
started by setting D2 at a later point in time.

10.3.8.3 Switching on the fouch probe
Ust
3.3k
X156
yrr *o—o
1 2._
X3/14 .7
X414 1 e
X5/14 _I'_‘
[Touch)
X6/14 o

Fig. 10.3-5 Switch extract

Jumper X15 | UTT signal Touch
1 1
2-3 0— 1 j J
0 0
1 1
e im0 | |
0 0

The signal level is decisive for activating the touch trig-
ger. If the trigger is initialised immediately after its acti-
vation, sither the incorrect initialisation characteristic is

R

set for X 15 or the trigger signai is aiready active,

10.3.8.4 Exe interference signal

If the Exe interference signal is not used, the corre-
sponding input Uas (Pin 9) of the affected accessisto
be bridged with + 5 V {Pin 8 or pin 11} in the HD plug.

10.3.8.5 Adapting the path encoder input o the
15 V encoders

To highly set resistor
or removad per connected access (incremental en-
coder), if actual value encoders with 15 V outputs are
used,

R =470 11 must be interrupted

These include the following:

Axis 1 Axis 2 Axis 3 Axis 4
R124 R224 R324 R424
R125 RZ225 R325 R425

10.3.8.6 Counter application

Each functional unit can be used as a counter, if the
jumpers are assigned according to 10.3.7.5. Switching
the counter pulses is carried out via Ual {(RS422). Ua?
(8G°, Pin 3} must be switched with 470 0 according to
+5V (Pin8orPin11) and Ua2 (270°, Pin 4} according
to 0V (Pins 7, 12, 13 or pin 15} in the HD plug.

The reading out procedure is carried out via the func-
tion "reading the actual vaiue”. The counter contents
are deleted, when the counter is read.

The connection of UaZ (90°) and Ua2 (270°) causes
the counter release. A signal change to UaZ2 (80°) ,
e.g., open input or input for 0 V, stops the counter. It
emerges from the stop mode only with the correct con-
nection of Ua2 and reset. A reset of the counting block
can also be created via Ua0 {move to reference point) ,

10.3-10
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10.3.8.8 Flow diagrams

Principle examples for sequences. The flow diagrams
were written in stages, i.e., the watchdog has beean
addressed.

Abbreviations:

Actv.:
Meav.:
DC3a:
n:

Actual value

Measuring value

Data bit 3
as required

Reset/Initialisation

(1...4)

Measuring movement

Reading the
status axis n
Cratum: 87H

Y

Vvriting the
status
Catum = OH

Y

with 1N due to

Read the actual
values axis n
Datum = 0000

Y

[Read the measu
ring value axis n
Meav. = 0000

the watchdog

Move to reference point

no

Vvrite the status
Axis n
Datum = 01H

—

Read the status
Axis n

Satum: 85H

Rei. pulse?

Activating the reference

point movement

D01 =0

Read the status

Daturm: 87H

Axis n

Reference point
occurred?

001 =1

Read the status
Axis n

Datum: 87H

!

Write the status
Axis n
Datum = §4H

Y

D03 =0

Read the actual
status Axis n
Datum : »xxH

Y

Read the status
Axis 1

Datum: 87+

003 =0

The new measuring

movement can be
activated in theory

Read the status
Axis 1

Oatum: 8FH

Y

Read the status
Axis 1
Datum : Maay,

Y

Read the measu

ring value Axis 1
Datum : yyH

Y

Read the actuat
value Axisl

Datum : xyH

!

Read the status
Axis n

Datum: 87H

Y

Read the status
Axis 2

Datum: 8FH

Y

Head the actual
value Axis 2
Datum : Meav.

Measuring movement activation

Touch trigger
initiated?
D03 =1

Actunl valus

= measuring value

currenl value

D03 =0

803 =1

Actual value =
measuring value

ABB Procontic T300/Issued:
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-Move to referen

ce point immediately

-Deleting the actual value counter (cyziically)

-Dirsction discrim

The Uao are to be connected with the inputs either
from track A or track 3 o raalise thase appiications.
The limit freqguancy of Uao iz to be observed with

these applications!

inator reset

'

Sead the siatus
Axis n

Datum: 87H

!

Read the aztual
value Axis n

Datum @ xxH

Y

Write the status
Axis n
Datum = 01H

Reference point movement
activation

i

Y

Axis n
Actual vatue
= 0000

The actual value is deleted with
the next path pulse

Measuring movement deletion

{

Axis n
Datum = 04H

wWrite the status

Measuring movement

Y

actvation

ring value Axis
Datum @ yyH

Read the measu-

Measuring movement resat
Reading a measuring value reset
betore the trigger fs initiated

it

v

Touch Trigger by the software

Write the status
Axis n
Datum = 044

!

Mirite the measuq
ring vaiue Axis n
Datum =0

Megsuring movement
aclivation

Touch trigger initialisation

Writing a measuring value
register before the trigger
is initiated

10.3.8.9 Program extract 907 PC 31
Move to reference point

The actua! value s to be read again after reaching
the reference point and the old value deleted, so
that plausibility or following errors do not occur after
the move to the refaerence point due to the deleted
actual value counter.

=W

EW 14 .04 — — MW 18.00
WOL

K 00.01 —{ FREE

#H E508 — # OFF — MW 17.15

#H 2000 —] #SEG

Reference point drive 2 reached?

WAND
MW 17,15 — -7

KW 00.62 — 1=?

Kw 00,02 z22 QfF— MW 17.15

Read in the actual position again, if the reference point
was detected

WOL
M12.05 — FREE
#H ES0A —t # OFF — MW 18.00
#H 2000 — #SEG
Variable:
EW 14.04 IPOS2_ON
K 00.01 TRUE
KW, 00.02 ° TWO
M 12.05 REFSIGNAL?2
MW 17.15 STATUS2
MW 18.00 RCTPOS2

10.3.8.10 Switch variants with path encoder inter-
faces

The path encoder interface is designed in accordance
with RS422. The possibility exists of connecting other
drivers with negiigible switch measures in the cable
plug as well. However, the transfer to another type of
connection always brings certain limitations. The func-
tion of the line break supervision is ensured only. The
maximum input frequency is reduced with some appli-
cations from 1 MHz to 250 kHz.

10.3-12
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Adaptation of the path encoder tracks Ua1 and

Ua?2
Xn
- - 1 CAT - -
2 f~uas
i > 3 ., UA2
RS422

il

o fole

Hi

L
S

—D 1 26L534
:aq:_— EE‘EAK T
|>c . 470R ‘g R \SJ.LEEQ“ |
] SIO! |
e.g.. 260831 o 10 +15V] L Us
. e ol nE
' - 12
~ .13 ov
. 19 1
' > —y—
ENCODER PLUG _T—C -'-1—5-b— A
Fig. 10.3-6: Application of fast counters - no limits
Xn
- - ' 1 LA = -
- 2 ~uai
f L] N )
> —
4
' 5 I
H=27V .. 7V ' — g ! 26L534
= i
L7
< 8 léLEIJ’EEAK ]
' > '—g-ﬁ—— SUF’EE&I— —
=0V, 1.2V _b_c —+ VISIO .
10 ) +15V =4 Us
' -{%—o—c .11; BV . | ,
' - 12
(]
'oavor —C -
TTL ENCODER PLUG _-r—C — — e
Fig. 10.3-7: Adaptation to TTL output - f << 250 kHz, typicai line supervision.
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- ;q; UEEAK |
' S = | —
: .10 +15V L s
1 11 '1 +5V l
Y p < -t} 4l
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: 13 ov
! 14 8
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SNCODER 2LUG _—f—{ _1_5_{,_ _—
Fig. 10.3-8: Adaptation to open-coliector — { < 250 kHz, typical iine supervision.
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15V ENCODER

mmmxiﬁ

PLUG

H it

bad
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INY
[
¥
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g ¢ 26L834
7
B LQEEAK N
—— SUPER-} —
.9 VISICN —
.10 +15YV] L Us
il +5V
o |4 I t
.12
.13 ov
14 1
——
15 I 18V encoder supply

Fig. 10.3-8: 15 V ouiput — { < 250 kHz, typical line supervision. Set the encoder supply to 15V

- . .: N - - - -
! : ~ .2 |~um
' ' .5 l
H =B, sy I J < B 261534
b s 4 ——
- - 7
= B E‘QJEAK .
> ——y— SUPER - —
L =0V, . . 10V — ;!:Oﬂ_ . VISION 13
. - - — . +15V 4 Us
| 11 +5Y I
-— . 4af 1
] ¥ iz
i 1: Ov
| e
24 ENCODER | PLUG - 15 | 15V enicoder supply
Fig. 2-10: 24 V output - f < 260 kHz, typical line supervision. Set the encoder supply to 15V
Adapatation of the zere track Uao
Xn
- -j P - - - -
zj: +5V 48V
’ 1 >
| <= =%
' . - '—54’— ro 2k70 2k70
H=2.7v .. 7V I —D_C B Va0 26L834
- . —>—<_ -
—D g O - 180A | 1okl L
o —g-h—— -
L=0V.. .1.2V - —oﬂ’ v
- - 1 +15V] Us
——_ Ak ; Y |4 I 1
! ' 12 :I
- kicle!
Ao —=d Lo
] 1 WE’O—D—C 14 8§
TTL ENCODER PLUG _T_C -

Fig. 10.3-11: Adaptation to TTL ocutput - freguency f according to data sheet

Proceed as for Fig. 10.3-8 when using an open coilec-
ter output, whereby Uap does not have to be con-

nected

10.3-14
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Fig. 10.3-13: Adaptation to 24 V output
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lHustration of the RS422 interface

Fig. 10.3-14 ... 16:

lustration of an RS422 interface tc increase the immunity to interference. No limits for Fig. 10.3-14 and
Fig. 10.3-15. F < 250 kHz for Fig. 10.3-15,

L] [}
TTL 15v
Ua LA
4 - o
R&422 RS422
M Jl>c ' %
~UA ~UA
e.g.. 74ls04 e.g.. CMOS 4068
§ )
t ]
ENCODER ENCODER
Fig. 10.3-14: TTL - RS422 ¢conversion Fig. 10.3-15: 15 V logic — RS422 conversion
Xn
- - i i . 1 TAT -
. ' | - > 2 |~um
H o= 1BV, .30V NG 150 l > e i
— Tl ! . - ‘;
_D ] [ l] +— —S-d'—
‘— C -
Lm0V, Ay 207G - ‘s
1 t P ——
~ 9
- - 10 +15V
. o I I 2 560R p &= I 43V
S UE 2
.13 OV
' : ! p RYAC —
1 15 B
ENCODER - I I PLUG _—r—C ——
Fig. 10.3-18: 24 V logic -~ RS422 conversion
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11 IR central units

35 IR 93 R101: industrial computer in preparation.
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Contents, Chapter 11

11.1 in preparation
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12  Opto-electrical measuring and sensor system, OMS-F

35 Kl 90: Camera interface.
35 IV 90 R101: Iconic processor.
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Camera interface 12.2
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Description ................ 12.1- 3  12.2.2

Ilconic processor

35IVIOR101T .......... 12.2- 1
Technical data ............. 12.2- 2
Description ................ 12.2- 3
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12.1 Camera interface 35 Kl 90

90 07 07
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12.1.1 Technical data

Supply voltages
Supply voltage Ug4
Supply voltage Ups
Supply voltage Ugs

Supply currents (without camera, without monitor)

|51 for UB1
lg for Ugs
B3 for Ugs

Ambient values
Ambient temperature
Storage temperature
Humidity rating
Mechanical stress

Input values

Local bus

Synchronising bus

Camera input
Plug-and—-socket connection
input resistance
input signal
Standard

Qutput values
Local bus
Current supply for the camera
Camera synchronisation
Camera synchronisation
Maonitor output
Plug-and-socket connection
Qutput resistance
Output resistance

typically 0.9 A, max. 1.5 A
typically 30 mA, max. 50 mA
typically 40 mA, max. 80 mA

... 55 °C
25 ...+ 7

(&3]

0
- e

F

VDE 160 when installed

TTL =ignals

TTL signals

BNC socket or D 15 female connector
BNC socket / 75 Ohm

75 Ohm

BAS signal , max, 1.1 Vss

CCIR (Europe)

TTL signals
TTL signals
+ 12V £1V, max. 500 mA
TTL signals

BNC socket / 75 Ohm
75 Ohm
Positive BAS signal, max. 1.1 Vgg

Standard CCIR (Eurcpa)

Dimensions 1 pitch

Weight 0.35 kg

Order number ’
35 Kl 90 R101 for 8 MHz (GJR5146000R101

35 KI 90 R202 for 10 MHz GJR5146000R202

35 Kl 90 R111 for 8 MHz GJR5146000RT11

35 KI 90 R212 for 10 MHz GJR5146000R212
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12.1,2 Description

The 35 KI 80 camera interface forms a basic unit in the
ABB Procantic T300 system together with the 35 1V §G
iconic processor. It includes the interfaces to the CCD
surface camera, to a black/white image monitor, to a
iocal bus (video and control bus) and to a synchronis-
ing bus. The control of the camerz interface is carried
cut by the iconic processor 35 1P 90 via the local bus,
The camera interface can be operated as a master or a
slave unit by reprogramming the plug-in jumpers. A
master camera interface can synchronise several
slave camera interfaces via the synchronising bus.

The camera interface 35 Ki 80 mainly has the foliowing
tasks:

® Creation of the synchronising signais (video genera-
ior}

e Control {synchronisation) of a camera

* Control (synchronisation) of a moenitor

® Creation of a binary image

®.Creation of a digital image with grey shades
e Synchronisation of a siave camera intaerface

A detailed functional description of the video sensor,
OMS-F (camera interface + iconic processor) ¢an be
ordered under the order number GATS 131510R2001 .

Note: Differences between the rubrics R101,

R202, R111 and R212

Rubric R101: » 16 MHz quartz
= without a C synchronisation signal on
plug X5

Rubric R202: = 20 MHz quartz
+ without a C synchrenisation signal on
piug X5

Rubric R111: = 16 MHz quartz
* with a C synchronisation signal on
plug X5

Rubric R212: « 20 MHz quartz
* with a C synchronisation signal on
plug X5

ABRB Procontic T300/issued: 11.90
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X4  camera
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pii- e :
—f> ment
20 : 2 o Video JOR YOR A Binary image_(BI "
MHz (10 MHz | generator Erame work lines
{ l ! Externall
: synchro;
‘ * I 2 X19 nisation
g
JANRYA £ -
Ej
=
- - - - - —  —— D - - - - - -
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Fig. 12.1-1: Biock diagram of the 35 KI 90 R212 camera interface.
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iconic processor 35 IV 90 R101

12.2

8¢ 07 09
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12.2.1 Technical data

Supply voltages
Supply voltage Ugy
Supply voltage Ugs
Supply voltage Ugs

Supply currents (without 35 Kl 80)
ig1 for Upy

Ambient values
Ambient temperature
Storage temperature
Humidity rating
Mechanical stress

Input values
Local bus (X 30}
Video bus (X 40}

Qutput values
Local bus (X 30)
Videc bus {X 40}

Dimensions
Weight

Order number for
35 v 30 R1

typically 2. A, max. 3.6 A

0...55°C

-25 ...+ 75 °C

F

VDE 160 when installed

TTL sigrals
TTL signals

TTL signais
TTL signals
1 pitch
0.4 kg

GJR5145800R1

12.2.2 Description

As an inteilligent input unit the 35 IV 90 iconic proces-
sor prepares the image data of the 35 Kl 90 camera
interface fast using its hardware. A central unit on the
MPST bus controls the iconic processor. It includes the
interfaces to the 35 KI 90 camera interface (local bus)
and to other 35 IV 80 iconic processors (video and
control bus}.

The 35 IV 90 iconic processor mainly has the following
tasks:

e Control of the 35 K! 90 camera interface

® Control of other iconic processors (slaves)
Control of a possible image memory
Evaluation of the digital image data

Creation of 8 independently adjustable windows
Creation of 8 window frame lines

Surface contents determination within 8 indepen-
dently adjustable windows

e Histogram compilation (compiling the rate of fre-
quency of the grey shades) via 128 neutral steps

e Determining the moment of plain area in the X direc-
tion (Mx} or in the Y direction (My)

® Making the evaluated data avaiiabie for the central
unit. They are accessed via the MPST bus.

A detailed functional description of the video sensor,

OMS-F (camera interface + iconic processor), can be
crdered under the order number GATS13151082001.

12.2-2
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MPST bus

Addresses AQQ ...

A5

Data D00 ... DIS

Control and supply lines

X1

A

S

Address

de

ol o

Jgal

e
N

Writing/Read-

ing control for
the register

LUy

Y

T

Frarme lines

>
>Q—-

X30/X40

X30/X40

Local bus
X40
1o the
. Mg, My | B 35 K} 80
] . y \
|
1]
. MUX - :> RAM —»= Counter 1
' D X position s ™1 counter 2
o
E h-l.. ]
! T g o = counter 3
s 2
= @
— o] c !
! > RAM % g (—® counter 4
O
N MUX J window 2 o
. iy Y position E :;_; = counter 5| ;
58
cE '
! £ o[ 7 | counter 6
1] Q
it
C Ll counter 71"
' MUX [ RAM
Histogramm
- counter 8|
1
1]
Yoaddr. | X addr. | b Overflow |,
| counter | counter CLK. HDR, VDR £ colnter
18
% +
£

External video and control bus {;

Bild 12.2-1: Biock diagram of the iconic procassors 35 IV 90
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13  Binary input units

35 EB 90 R1:
35 SK 90:

07 EM 61 R1:

35 EB 91 R1:
35 EB 91 R2:
35 EB 82 R1:
35 EB 82 R2:

Binary input unit,
Fiat system cable.

Input module,

Binary input unit,
Binary input unit,
Binary input unit,
Binary input unit,

24 vV DC,

24 v DC,
24 V DC,
48 v DC,
24 v DC,
48 vV DC,

non-floating.

isclated,
non-fioating,
nan-floating,
isolated,
isolated,

B84 —fold.

8-fold,
32-fold.
32-fold.
32-fold.
32-fold.
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13.1  Binary input unit 35 EB 90 R2

90 C1 84
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13.1.1 Technical data

Supply voltage
Current input

Signal level of ail control signals, data and address
signals

Max. permitted current through optocoupler LED
Cut-in delay

Test voltags

Permitted temperature range

5V zzhe% (TTL
< 400 mA

TTL

30 mA
typicafiy 8 ms
2 kVefs,
0..55°C

13.1.2

The input unit 35 EB 90 is the interface for binary sig-
nals between the process and the contral,

Description

There are 64 input channels which are galvanically iso-
lated via optocoupiers (plugs X3 ... X8, available on a
card. They are divided into groups of 18 inputs each
and are connected via 34-polar connectors with stan-
dard ribbon cables with two poles to the input modules
07 EM 61 (overview 1),

13.1.3  Mechanical structure

The input unit is a passive subscriber on the MPST bus.

MPST-BUS
— —
Buscontrolar Memory
,f— b4
- ! .
_Fis —{r 16 ,rie BRE
Filter and Filter and Filter and Filter and
optocouplier optocoupler optocoupler aptocoupler
I I I I :
1T |18 1 ... |18 1\‘ .. 1B 1! iws |
| i i
-— X3 — %a x5 — { X6 }b——-
Group 1 Group 2 Group 3 Group 4
Ribban .
cable

Fig. 13.1-1 Block diagram

Mechanical dimensions
according to DIN 41 494, part 2

width of the front panel

Connecting elements on the rear
according to DIN 41 812, part 2, design C

Connecting elements on the front

233.4 x 160 mm
Hox W

4R =20.32 mm
2 x 32-polar blade strips

4 x 34 -polar mine connector, Quickie type

Dimensions 1 pitch
Weight 0.5 kg
Order number GJR5132100R2
For the pin assignment 35 EB 90, see overview 3
13.1-2 ABEB Procontic T300 Issued: 11.90



Overview 1

Connection of the 07 EM 61 input module with the
35 SK 90 system cable for the 35 EB 90 input unit

P
— 801226 ‘

l X
!
LJ
3
|

XS

X6,
[2ses 90 i

801225 80 1225

I[nput unit Channel 8-15  Channel 0-7
When installing the system cables and using input

maodules from other companies, attention is to be paid
to the fact that the mine connector must always be
connected to the cathodes of the optocoupler on the
right-hand contact row (seen from the front panel).
Anodes on the left-hand side.

13.1.4

The input unit can be read in bytes as well as in words.
A prerequisite for switching through the data from the
inputs to the data bus:

Settings

1. R=0
2. V0 =

0

3. A13, A1d4, A15 =1

The sstting of the unit address is carried out with a
10-polar CIL switch {overview 2). The position OFF of
the switch is detected by the system as logically 1, po-
sition ON as logically 0,

The data are prompted in words {WO = 1) or in bytes
{WO = 0) via the data lines AQ, A1, A2 and WO.

. Table for "WQ" = 0 (Byte prompting)

AQC A01 ADZ AQ3 ... AT2A13 A14 A1HSignals on
Berg plugs

¢ 0 ¢© X ...x bt 1 1 {X3low byte

10 O X ... X 11 1 X3 high byte

g t ¢ Koo X 1 1 1 (X4 iow byts

11 0 X...% 1 i 1 X4 high byte

o o0 1 X ... X 1 1 1 | X5 low byte

T 0 1 ¥ ...x v 1 1 X5 high byte

o 1 1 X ... X 1 1 1 | X6 low byte

1 1 1 x...x 1 1 1 X8 high byte

Table for "WO" = 1 {Word prompting}:

ADD ADT AD2 AC3 ... A12A13 At4 A18 Signals on
Berg piug

¢ ¢ 0O X ...0X 11 1 1X3

0 1 0 X ... X T 1 1 (X4

0O 0 1 X .., X 1 1 IX5

c 1 1 X ... X 1 1 1 1X8

x for A3 to A12 means either 1 or 0.

AQ3 ... A12 Setting of the unit address

ABB Procontic T300/|ssued: 11.90
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Overview 2

Mechanical structure 35 EB 90

X3
X1
X4
A2 :]
X1 MPST bus 32-polar MPST bus interface
g X2 MPST bus according to DIN 41 612,
X5 203 part 2, design C
ON
X3 Qutput cable
Channels 0-15
2 X4  Output cable
X6 Channels 16-31 >34—polar plug conneciors
X5 Qutput cable system cable 35 SK 80
;Lr Channels 32-47
° X6 Qutput cable
m Channels 48-63/
Fig. 13.1-2 Component side (top view)
Overview 3
Plug assignment of the 35 EB 90
Plug _ |Channel] Pin Plug Channef{ Pin Plug Channel] Pin Plug Channe| Pin
X3 0 33-34 | X4 16 33-34 X5 32 33-34 | X6 48 33-34
1 31-32 17 31-32 33 31-32 43 31-32
2 29-30 18 29-30 34 29-30 50 29-30
3 27-28 19 27-28 35 27-28 51 27-28
4 25-26 20 25-28 36 25--26 52 25-26
5 23-24 21 23-24 37 23-24 53 23-24
B8 21-22 22 21-22 38 21-22 54 21-22
7 19-20 23 19-20 39 19-20 55 19-20
8 15-18 24 15-16 40 15-16 56 15-16
9 13-14 25 13-14 41 13-14 57 13-14
10 11-12 26 11-12 42 11-12 58 1-12
11 9-10 27 8-10 43 9-10 59 9-10
12 7- 8 28 7- 8 44 7- 8 60 7- 8
13 5- 8 29 5- B 45 5- 6 61 5- ¢
14 3- 4 30 3- 4 46 3- 4 62 -4
15 - 2 31 1- 2 47 1- 2 63 1- 2
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13.2  Cables and input modules

13.2.1 Flat system cable 35 SK 90 R* The 35 8K 90 system cable connects the 34—polar plus
connectors of the ABB Procontic T300 in-/output unit

with the 16-polar plug connectors of in-/output mod-
vies (1 or 2).

Examples: 35 EB 90 07 EM 61

The foliowing lengths are supplied as standard:

Cable length Typs Order number
0.5 m 35 SK 90 R1 GJR5135000R1
1.0m 35 SK 90 R2 GJR5135000R2
1.5 m 35 SK 90 R3 GJR5135000R3
{Preference)
2.0m 35 SK 90 R4 GJR5135000R4
2.5 m 35 SK 80 R5 GJR5135000R5

13.2.2  Input module 07 EM 61 R1

8 input channels 24 V DC with
LED

80 12 25

ABR Procontic T300/|ssued: 11.90 13.2-1 E



Technical data

Permitted ambient temperature
Input signal leve! Ug for EO.. . E7
with O-signal
with 1-signal
Input current lg with Ug = 24 V DC
Signalization of the input signal

Dimensions
Weight
Order number

-20 °C ... +565 °C

-31.2 ..+5 VvV DC

+14 .., +31.2 vV DC
approx. 10 mA per channel
1 yellow LED each

1 SIGMA®—tronic pitch

110 g
GJR5210800R1

=7 r% - _]
7 L AD7
T 0 4 -

@ : KT AOD[]K00
| . am r ag7 {_Ixo7

1! j ————— ]
é iyl - Piug connector
! e KOO for the flat
system cable

P

Block diagram

The process signals are input from the front via flat
plugs of 2.8 x 0.8 mm in accordance with DIN 46 244,
which are in two parts and connected to each other,

The output signals are guided to the ABB Procontic
T300 control via a system cable 35 SK S0 or 35 SK 92
from above via a 16-polar plug connector.

The module does not require any current supply; the
flat plugs + and O only serve to hand on the supply volt-
age to other ABB Procontic T300 components, e.g.,
output switch stages. The zero potential of the process
signals is, however, required, as it is connected to the
flat plug 0.

The input module 07 EM B1 serves to adapt the signals
coming from the process for the ABB Procontic T300
control. It is used to Increase the contact safety for
mechanical encoders, to terminate a long input line
with low ochms and therefore to improve the interfer-
ence and destruction resistance, for example.

The module includes 8 independent input channels.
The 1-signal for the respective input channel is dis-
played by a yellow light-emitting dicde.

The switch is iocated in a plastic casing, which is put on
a top-hat-rail of 35 mm in accordance with DIN 46 277,
page 3.

E 109
i [ 102
Module type | Meas. B
07 EM 61 20
a8 07 LM 61 20
07 TM 61 40
07 BM 61 40
07 AM B2 40
BOC Toteadda
Mounting measurements
Move in this direction
1o snap-on
Move in this
direction to detach e
Notes for mounting
22 ABB Procontic T300 Issued: 11,92
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13.3.1 Technical data

Supply voltage UB1
Current input 1B1
Power l0ss

Channeals per unit

Input voltage UP1, Rubric R1

Input voltage UP2. Rubric R2
Rubric R1, Q signal
Rubric R1, 1 signal
Rubric R2, 0 signal
Rubric R2, 1 signal

Permitied excess of the input voitage for
Rubric R1
Rubric R2

Input current for
Rubric R1, with 1 signal from UP1
Rubric R2, with 1 signal from Upz

Signal delay

Unscreened iine length
Screened line length
Simultaneity factor

Electrical isolation R1/R2
Signalization of the input signal

Electro-magnetic compatibility
Ambient temperature

Storage temperature
Hurridity

Mechanical stress when instailad

Dimensions

Weight

Order number Rubric R1
Rubric R2

Accessories:

+5HV + 5%
typically < 0.35 A
B W

32

24 DC V

48 v

-30V ...+ 5.0V
+ 13V ...+ 310V
-8BV ... +10.0V
+26V .., +62.4V

for 10 ms UP1 =45V
for 10ms UP2 =90V

typically 8 mA
typicalty 4 mA

typically 8 ms

800 m

1000m

100 %

no common reference potential 0 Vv

i green LED per channe! in the input circuit

according to IEC 801/4
0 °C ... +55 °C
-25°C ... +75° C

F

according to VDE 0160

1 pitch
0.3 kg
GJR5142600 R1
GJR5142800 R2

Front plug 35 ST 90 R1
Label set 35 SB 90 R1 for rubric R1
Label set 35 S8 90 R2 for rubric R2

.

GJR5144900R1
GJR5144600R1
(GJR5144600R2

13.3.2

The binary input unit 35 EB 91 is a passive subscriber
on the MPST-bus. It converts 32 input signals frem the
front plug terminals to the MPST bus.

Description

The unit is available in two rubrics. Rubric 1 operates
with 24V input voltage, rubric 2 with 48 V input volt-

age.

The 32 input channels are divided into 4 groups of 8

channels aach,

The input signaits can only be "read” . Reading can take
place in words (1 words equals 2 bytes) or bytes via

the MPST bus. The entire word is given to the bus when
reading in bytes as well.

Prerequisites for the reading operation:
a) Contro! signal "R" = 0

by Control signal “I/O" = 0

c) A13, A1d4 and A 18 =1

internal bus drivers are controlled in twos by the de-
coded word addresses (W3, Wi}, after the address de-
tection has taken place. The signal “BOV" (bus opera-
tion valid} is set to O by the reading processor card.

13.3-2
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The bus drivers are switched on in this way and the
input data appear on the MPST bus,

A signal ADET {Address detect signal) is output to the
bus with a successtul address comparison (unit ad-
dressed). This signal can be switched off (remove the
resistors for R2).

MPST bus
4N
Bus
v i driver
Read
Bus iogic with . A

address switch

intermediate
wi - TMemory

Z N

Input switch
and
LED control

AN

X3

Fig. 13.3-1 Block diagram

13.3.3.2 Address division

13.3.3 Unit addresses

13.3.3.1  Address setting

The addresses 'AQ2' to "A12' of the card are set with
the switches 571, S2 (4 bit and 8 bit DIL switches). The
separate switch elements can be accessed after open-
ing the transparent cover. See Fig. 13.3-2 for the pesi-
tion of the switches.

Example for setting the unit address:

Selected unit address: E460

At2 AQ9 AD8 AdZ X

1 (OFF)

C (ON])

HIHH Hiﬂﬂﬁﬂ}i ﬂ}i

Note:
The lowest switch element X of switch S2 is not con-
nected.

(A15 ... A13: aiways equals 1 for in-/output units
ADT: selection of the channel groups)
AQO: logical 0

The MPST address lines are assigned as follows:

At A14 A13| A12  A11 AI0 AD9 | AQB

AO07  AOB A0S AD4  AG3  A02 JAD1  ADD

13.3.3.3 Assembly positions

The assembly position ADET (Address detect signal,
see Fig. 13.3-2) can be equipped with a resistor for R?
(100 ), if necessary.

1 1 1 X X X X X X X X X X X
T360 code of the | The unit address for switch S1 and S2 can be set,
upper passive Setting ON =0
adcress area . .
{perm. wired up) Switch 51 Switch 82
AD1 | Data input channe!

0 D15 ... DOO|0.15 ... 0.00
1 D15 ... DOO|t.15 ... 1,00

A3E Procontic T300 ‘issued: 11,09G
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13.3.4

Unit in
160 x 233.4 mm, 1 pitch.

nd )

double-size

Mechanical Structure
Eurocard

format

Displays:

32 LEDs, gresn colour to display the input signals

R2
ADET

X1, X2

32-polar MPST bus interface accor-
ding to DIN 41612, part 2, design C

™ o

40-polar periphery interface (process
data, +24 v, 0 V, free positions)

X1

)

X = not connected
Fig. 13.3-2 Component side {(top view)

13.3-4
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13.3.5

Pin assignment

13.3.5.1 MPST bus interface, plug Xt, X2
Plug X1:
Pin Signal Meaning Pin Signal Meaning
X1.2a {uUB1 5 V voltage X1, 2¢ [Ugt 5 V¥V voliage
X1.4a |UBt 5 V voltage X1. 4c {Ugt 5 V voltage
X1. 6a |- - X1. 6c |- -7
X1.8Ba | AQQ Address bit 00 X1.8c |AO1 Address bit 01
X1.10a | AQ2 Address bit 02 X1.10c 1 AD3 Address bit 03
X1.12a } AD4 Address bit 04 X1.12¢ | AD5 Address bit 05
X1.14a | AQ8 Address bit 06 X1.14c |[jAQ7 Address bit 07
X1.i8a | ADB Address bit 08 X1.16c A0S Address bit 09
Xt.18a | A10 Address bit 10 X1.18c AN Address bit 11
X1.20a { A12 Address bit 12 X1.20c [A13 Address bit 13
X1.22a | Al4 Address bit 14 X1.22c JA15 Address bit 15
X1.24a |- - X1.24¢ - -
X1.26a |- - X1.26c |-~ -
X1.28a |- - X1.28¢c |- -
X1.30a |- - X1.30c |- -
X1.32a | ACKo Acknowledge out X1.32¢ | ACKi Acknowledge in
Plug X2:
Pin Signai Meaning Pin Signal Meaning
X2. 2a |D0O Data bit 00 X2.2c PO Data bit 01
X2. 4a D02 Data bit 02 X2. 4c |DG3 Data bit 03
X2.6a [D04 Cata bit 04 X2.8¢c |DO0s Data bit 05
X2. 8a | DO6 Data bit 08 X2. 8¢c |DO7 Data bit 07
X2.10a | D08 Data bit 08 X2.10c | D09 Data bit 09
X2.12a D10 Data bit 10 X2.12¢ |DM1 Data bit 11
X2.14a D12 Data bit 12 X2.14c |D13 Data bit 13
X2.18a b14 Data bit 14 X2.16c |D1s Data bit 15
X2.18a |BOV Bus Operation Valid X2.18c |- -
X2.20a - - X2.20¢c - -
X2.22a | ADET Address Detect Signal X2.22¢ |- -
X2.242 |- - X2.24c |R Read
X2.26a |VO /G memory area X2.26c |- -
X2.28a |- - X2.28¢ |- -
X2.30a jOV 0 V voltage X2.30c 10V 0 V voltage
X2.32a |0V 0 V voltage X2.32¢ |0V 0 V woltage
ABB Procontic T300/issued: 10.52 13.3-5




13.3.5.2 Front plug X3

Important: A suitable equipotential bonding is to be
created between 0 V voltage of the ABB Procontic

Pin Signal name Meaning T300 and 0 V process voltage. A voltage difference
may not exist,
X3. 1 - -
X3. 2 input signal Channsl (.00 The connections of the 0 V process voitage must all be
;<‘<3- 2 }ﬁPU: s!gna{ g:*;anna: gg‘é connected. They have a gaivanic connection with the
. nput signa annsl 0. _— ;

X3 s Input signal Channal 0.03 0 V voltage of the ABB Procontic T300 on the unit.
X3. B Input signal Channel 0.04
X3. 7 Input signal 8hannel Ogg
X3. 8 input signai hanns! 0. —
x3. 8 input signal Channel 0.07 -  I— < ';}gﬁ:,;
X3.10 Rubric R1: ZP1.0 0 V process

Rubric R2: ZP2.0 voitage
X3.11 - - []
X3.12 Input signal Channei 0.08
X3.13 input signal Channel (.55
X3.14 Input signal Channel 0.10
X3.15 Input signal Channe! 0.11
X3.16 Input signal Channel 0.12
Xg.1g :nput signa: gp‘annal 8.13 ZS
X3.1 nput signa annel 0,14
X3.19 Input signal Channsl 0.15 ZS Q‘
X3.20 Rubric R1: ZP1.1 0 V process

Rubric R2: ZP2.1 voltage

[ * &

X3.21 - -
ngg :nput signal Cgannal 1.00 10
X3. nput signal Channel 1,01 R1; ZP1
X3.24 Input signal Channel 1.02 —Cro zpm
X3.25 lnput signal Channel 1.03 )
X3.26 Input signat Channel 1.04 20 _pi: zpt
X3.27 input signal Channel 1.05 R2: ZP2
X3.28 Input signal Channet 1.06
X3.29 input signal Channst 1.07 30 Ri: Zp
X3.30 Rubric R1: ZPt.2 0 V process R2: Zp2

Rubric R2: 2ZP2.2 voltage
%331 40 _R1: zZp1
X3.32 Input signal Channel 1.08 R2: Zp2
X3.33 Input signal Channel 1.09
X3.34 Input signal Channel 1.10 13.3-3 Input switch
X3.35 input signal Channsl 1.11
X3.36 Input signal Channel 1.12
X3.37 Input signal Channel 1.13
X3.38 Input signal Channel 1.14
X3.39 Input signai Channel 1.15
X3.40 Rubric R1: ZP1.3 0 V process

Rubric R2; Zr2.3 voltage

13.3-6 ABB Procontic T300/issued: 10.92




13.4 Binary input unit 35 EB 92 R1 and R2

g0 01 73
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13.4.1 Technical data

Supply voltage UR1
Current input 181
Power icss

Input voltage for rubric R1, UP1
0 signal
1 signal

input voltage for rubric R2, UP2
0 signal
1 signatl

Permittad excess of the input voltage

Rubric R1
Rubric R2

Signal delay

Input current

Rubric R1 with UP1 = 24 V
with UP1 = 5V
with UP1 = 13 V
with UP1 = 31.2 v

Rubric R2 with UP2 = 48 V
with UP2 = 10 V
with UP2 = 26 V
with UP2 = 62.4 Vv

Electrical isclation R1/R2
Common reterence potential
Channels per unit

Channels with interrupt initialization

Signalization of the input signals

Unscreened line length:
Screened line length:

Electro-magnetic compatibility
Ambient temperature
Storage temperature

Humidity

Mechanical stress when installed

+5V £ 5%
typically < 0.4 A

8w

24V
-30 Vv ...
+13 Vv ...

48 vV
-60 V ...
+268 V ...

for 160 ms, UM
for 100 ms, Ur2

typically 3 ms {1.4 ... 5 ms)

+ 50V
1310V

+10.0V
+62.4 V

il

typically 7 mA

0.2 mA

3BV
72V

Optocoupler in groups of 32 inputs or in 4 groups of 8
inputs each or in 2 groups of 18 inputs each.

ov
32
8

.

1 green LED per signal in the input circuit

600 m
1000 m

IEC 801/4

0...+55 _C
-25 ...+ 75 C

F

in accordance with VDE 0160

Weight 0.3 kg

Dimensions 1 pitch

Order number rubric R1 GJR5145800R1
Order number rubric R2 GJR5145800R2
Accessories:

Front plug 35 ST 90 R (GJR5144900R1
Label set 35 SB 90 R3 for rubric R1 GJR5144600R3
Label set 35 SB 80 R4 for rubric R2 GJR5144600R4

13.4-2 ABE Procontic T300 issues: 11,90
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13.4.2

The 35 EB 82 binary input unit is a passive subscriber
on the MPST bus. It converts 32 input signais from the
front plug terminals to the MPST bus, The 32 input
channels are divided intoc 4 groups of 8 channels each.
The input signais can onfy be "read” (in words and in
bytes).

Description

The unit is availabie in 2 rubrics. Rubric 1 operates with
24 vV DC input voltage, rubric 2 with 48 vV DC input volt-
age.

MPST bus
H
ADET ka Bus driver
Sﬂaniﬁgic Bus logic with
a vector switch b address switch

I WO
Intermediate

W1. - memoty

Detection of
interrupt and
release

ECO0 ... E 007

Input switch with

electrical isclation

LPD contre!

X3 |

Fig.13.4-1 Block diagram

Diagnosis signal ADET

It can be ascertained with the signal ADET (Address
detect signal) and a corresponding diagncosis unit,
whether an addressed unit is present, not present or
present many times. The signat ADET is output to the
bus with a successful address comparison {unit ad-
dressed). This signal can be switched off (remove the

tection is not required, the piug-in jumpers are tc be
removed (see chapter 13.4.3.4). If a corresponding
signal alteration is detected, an interrupt is initiated.
Thisis a group interrupt, i. e., even if several channels
detect an interrupt at the same time, only one interrupt
is inttiated. An interrupt treatment is triggerad by the
processor unit  processing the interrupt {e.g.,
35 ZE 33),

Note: The processor unit processing the interrupt is
called a central unit (CU} in DIN 66 264 ZST. The input
unit must first be read via the T300 bus (input channels
0.00 ... 0.07; after an interrupt bas been initiated be-
fore another interrupt can be initiated via one of ihe 8
channels. An interrupt vector serves to detect the unit,
which has initiated the interrupt. The value of the inter-
rupt vector, corresponding to the range pregiven by
the processor unit, is set via DIL switch $2 (see chap-
ter 13.4.3.3 and Fig. 13.4-2). The signal delay can be
varied by soldering in varicus capacitors in the range
from approx . 1 ms to 5 ms with 8 assembly positions
for the § input channels capable of the interrupt.

13.4.3 Unit addresses

13.4.3.1 Address setting

The addresses of the card are set via the addresses
"ADZ2" to "A12" with the switches 51 and S2 (4 bit and
8§ bit DIL switches). The separate switch elements can
be accessed by opening the transparent cover. See
13.4-2 for the position of the switches,

Example for setting the unit address:

Selected unit address: E460

A12 ADS ADB

1 (OFF)
0 (ON)

ﬂﬁﬂﬂ

%Hﬂﬂﬂﬁﬂﬁ

Note:
The iowest switch element X of switch S2 is not con-
nected.

resistors for R170). Settings:
Interrupts (A15 ... A13: is always equal to 1 for in—/output
, units
The chahnels 0.00 t_o 0.07 can be used o detect inter- ADT: selection of the channel group)
rupts. Signal alterations of 0t and 10 can be detected
by corresponding plug-in jumpers. If an interrupt de- AQC: iogical 0
ABB Procontic T300 ssued: 17.80 134“3 E



13.4.3.2 Address division
The MPST address lines are assigned as follows:
A5 AT4A A13| AT2  A11T A10 AQ9 | ABB  AD7  ADB  ADS  AD4  AD3  AQP AD1  AGD
1 1 1 X X X X X X X X X X X X
T300 code of the [ The unit address for switch S1 and 52 can be set.
upper passive Setting ON = 0
address area . ‘
(perm. wired up) Switch S1 Switch S2
A01 | Data input channel!
0 D15 ... D00 (0.15 ... 0.00
i D15 ... DOO(1.15 ... 1.00
13.4.3.3 Interrupt vector setting Egquipment Signai delay time
The interrupt vector is set with the DIL switch S3. As- 47 nF 1...2ms
signment of the separate switches for the interrupt 68 nF 2...3ms
vector (individual data lines): 82 nF 3...4ms
100 nF 4 ...5ms
DIL switch S3
13.4.4 Mechanical structure
D08 DOC
1 (OFF) Unit  in  the double-sized Eurccard format
H H H H H H H H 160 x 233.4 mm, 1 pitch.
G (ON) w
A logical 0 signal is output in the switch position “ON", 1 Cl4_CI5 .. 3.21 I'-
a icgical 1 signal in the switch position “CFF". v-q'i-? e X%ill
£18,C17, X 3
H iF X2
13.4.3.4 Setting the interrupt signal sdge detec- E-ll?—T E?l& x& X1
tion (polarity) 3 5 c21 02& %13
Plug con °-“J . ONO 1
nector X11 EX10 (X3 [X2 [X14|X1 |x13§x12 8 A2 351
Assignment0.00]0.06110.02|0.03]0.04]|0.0540.06]0.07 53 A09
input {2
channals Y2 [} 1 A08
GNEJ 1 52
AQ2
Terminal| Status Function 192 X
1-2 bridged {detects signal change 1->0
2-3 bridged | detects signal change 0->1
1-2/2-3 | open Interrupt detect. switched off X2
1-2-3 bridged not allowed
R170
o 1o
13.4.3.5 Assembly paositions ADET ;[_,a
Assembly position ADET (Address detect signal, see UU

fig. 13.4~2} is equipped with R170 (100 Q) by the fac-
tory.

Assembly positions for capacitors:
C14 ... C17 and C19 ... C22
The assempbly positions can be provigsd with capaci-

tors 47 nF ... 100 nF  (corresponds tc a signai delay
of 1 ms ... 5 ms). Factory assembly: 47 nF,

Fig. 13.4-2 Component side (top view)

Factory settings:

- Interrupt signal edge detection is switched off;
X11/1, X10/1, X371, X271, X14/1, X1/1, X13/1,
X12/1.

- OV process voltage (bridged for all channels):
Y2/1-2, Y3/1-2, Y4/1-2,

13.4-4
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Dispilays:

32 LEDs, green colour to display the input signals

Plug connectors:

X1, X2 | 32-polar T300 bus interface in acc. with
DIN 41612, part 2, design C
X3 40-polar periphery interface
{process data, 0 V, free positions)
13.4.5 Plug Assignment
13.4.5.1 MPST bus interface, plugs X1 , X2
Plug X1:
Pin Signal Meaning Pin Signal Meaning
X1. 2a U B1 5 V voltage X1, 2¢ UBi 5 V voltage
X1. 4a LBt 5 V voltage X1, 4¢ U B1 5 V voltage
X1. Ba - - X1. B¢ - -
X1. 8a AOD | Address bit 00 X1. B¢ ADt Address bit 01
X1.10a | AQZ Address bit 02 X1.10c | AQ03 Address bit 03
X1.12a | AD4 Address bit 04 X1.12¢c A0S Address bit 05
X1.14a | ADB Address bit 06 X1.14c | AQ7 Address bit 07
X1.16a | AO8 Address hit 08 X1.16c [ A09 Address bit 03
X1.18Ba | A10 Address bit 10 X1.18¢ | A1 Address bit 11
X1.20a | A12 Address bit 12 X1.20c [A13 Address bit 13
X1.22a | A14 Address bit 14 X1.22¢ | At5 Address bit 15
X1.24a 1 - - X1.24¢ - -
X1.2Ba |- - X1.26¢ - -
X1.28a |- - X1.28c - -
X1.30a | SRQ Service Request X1.30¢ ﬁé-FEJ Hold Status SRQ
X1.32a | ACKo Acknowiedge out X1.32c | ACKi Acknowledge in
Plug X2:
Pin Signal Meaning Pin Signal Meaning
X2. 2a DQO Cata bit 00 X2. 2c DO1 Data bit 1
X2. 4a Da2 Data bit 02 X2. 4c | DO3 Data bit 03
X2. 6a D04 Data bit 04 X2. 8c |DO5 Data bit 05
X2. Ba D06 Data bit 06 X2, 8¢ |DG7 Data bit 07
X2.10a DO8 Data bit 08 X2.10c [ DOg Data bit 09
X2.12a D10 Data bit 10 X2.12c | D11 Data bit 11
X2.14a | D12 Data bit 12 X2.14c | D13 Data bit 13
X2.16a D14 Data bit 14 X2.16c |D15 Data bit 15
X2.18a | BOV Bus Operation Valid x2.18¢c | - -
X2.20a - - X2.20c |- -
X2.22a ADET Address detect signal X2.22¢c - -
X2.24a |- - X2.24c |R Read
X2.26a 170 /O memory area X2.26c¢ - -
X2.28a - - XZ2.28¢c - -
X2.30a ov 0 V voltage X2.30c 0OV ¢ V voltage
X2.32a 0v 0 Vv vcitage X2.32¢ |OovV C V voltags
ABB Procontic T300 ‘Issued: 71.90 13.4-5




13.4.5.2 Front plug X3 Jumper Connection
Pin Signal name Meaning Y2 ZP10 —-ZP1.1 or ZP2.0 - 2 P21
Y3 ZPtA —ZPF1.2 or ZP2.% - ZP2.2
X3, 1 - - Y4 ZP1.2 -ZP1.3 or ZP2.2 - ZP2.3
X3. 2 input signal Channel 0.00
X3. 3 Input signal Channei 0.01
X3. 4 Input signal Channel .02 :
X3, 5 Input signal Channel 0.03 0 V process voltage Connections for channsls
X3. 6 Input signal Channei 0.04
X3. 7 input signal Channel 0.05 %E} ? g; %gg‘? 888 8?;
X3. 8 Input signal Channel 0.08 ' ’ an s
. ZP1.2 or ZP22 1.00 ... 1.07
X3. 9 Input signal Channe!l 0.07 ZP13 or Zpoa 1.08 115
X3.10 Rubric R1: ZP1.0 0 V process - . M
Rubric RZ: ZrPz.0 voltage
X3. 11 - -
X3.12 Input signal Channel 0.08 —
X3.13 input signal Channel 0.09 , 1
X3.14 Input signal Channel 0.10 »——-B'—o——(ﬂ'iplﬁ
X3.15 Input signat Channef 0.11 signal
X3.18 Input signal Channel 0,12 L]
X3.17 Input signal Channel 0.13 ™
X3.18 Input signal Channel 0,14
X3.19 Input signal Channeg! 0.15
X3.20 Rubric R1: ZP1.1 0 V process
Rubric R2: ZP2.3 voltage ———
X3.21 - -
X3.22 input signa! Channei 1.00
X3.23 Input signal Channel 1.01 N4
X3.24 input signal Channel 1.02
X3.25 Input signal Channel 1.03
X3.26 Input signal Channel 1.04 _J_
X3.27 Input signal Channel 1.05
X3.28 Input signa! Channel 1,08
X3.28 Input signal Channel 1.07
X3.30 Rubric R1: ZP1.2 0 V process
Rubric R2: Zp2.2 voltage
X3.31 - -
X3.32 Input signai Channel 1.08 ZP1.0, ZP2.0
X3.33 Input signal Channel 1.09
X3.34 Input signal Channel 1.10
X3.35 Input signal Channel 1.11
X3.36 Input signal Channel 1.12 ZP1.1, ZP2.1
X3.37 Input signal Channel 1.13
X3.38 Input signal Channel 1.14
X3.39 Input signal Channel 1,15
X3.40 Rubric R1: ZP1.3 0 V process
Rubric R2; Zp2.3 voltage ZP1.2, ZP2.2
The four connections of the 0 V process voltage ZP1 or
ZP2 {rubric 1. ZP1.0, ZP1.1, ZP1.2, ZP1.3 Or rubric 2:
ZpP2.0, ZP2.1, ZP2.2, ZP2.3} are connected to each oth-
er by jumpers. It is possible to create four input chan- ZP1.3, ZP2.3
nel groups by separating the jumpers. These groups
are isolated from sach other with a separate supply of
Uiz, Fig. 13.4-3 Input circuit
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14  Analog input units

35 TP 90 R1: Board carrier for 35 EA 80 R1, 35 EA 81 R1, 35 EA 92 R1 and 35 EG 90 R1.

35 EA 90 R1: Analog input, voltage, 5V, 10V, 12 bit B-fold.

35 EA 91 R1: Analog input, voltage 5V, 210V, 0 ... 10V, 12 bit, 8-fold.
current 0...+20mA, +4 ... +20 mA,

35 EA 82 R1: Analog input, Pi100, - 50 °C ... +150 °C, 12 bit, 4-fold.

35 EA 82 R2: Analeg input, Pt100, - 80 °C .., +400 °C, 12 bit, 4-fold.
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35 TP 90 R1 board carrier for analog input units
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14.1.1 Technical data

Current supply:

UB1 positive supply voltage
U2 positive supply voltage
UB3 negative supply voltage
it for LB1

B2 for Ug2

B3 for UB3

Ambient temperature

Storage temperature

Humidity

Mechanical stress when instailed
Weight

Dimensions

Order number

+ 5V, +058V, -0.25V
+15V, +18V, -386V
-15V,-1.5V, +36V

250 mA, + 50 mA, - 20 mA
55 mA, + 20 mA, - 10 mA
55 mA, + 20 mA, - 10 mA

0°C ... +55°C
-25°C ...+ 75 °C
F

VDE 0160

0.36 kg

1 pitch
GJR5143600R1

14.1.2

The 35 TP 30 R1 board carrier has 4 module socket
poslitions for the analeg input units 35 EA 90 {requires
i module socket position}, 35 EA 91 (requires 2 mod-
ule socket positions) and 35 EA 32 {requires 2 moduie
socket positions),

Description

The converted analog value is available after address-

ing a channel and can be read by the unit as a data
word file by the MPST bus . For more details, see the
respactive descriptions of the analog input in the chap-
ters 14.2, 14.3 und 14,4,

The unit is a passive subscriber on the MPST bus.

MPST bus

£

1

35 TP 80 bcard carrier

Bus adaptation

7%

Madule control

oo e

LI Module socket U | U Module socket U
positiocn 0 position 1

Module socket U L Module socket U
position 2 position 3

Fig. 14.1-1: Block diagram

14.1-2
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14.1.3 Mechanical structure Piug connectors:
Unit in the double-size in the Eurocard format X1, X2 | 32-oolar b tert ding 1
: , —-polar bus interface according to
160 x 233.4 mm. 1 pitch. DiN 41 612, part 2, design C
S — M
Module socket position 0
e xi
 ———
Module socket position 1
1F2
B i 0
[ — 4 l
lIU
Module socket position 2 JF3
e e——
1
2
Module socket position 3
| —————— |
L/\\-; - | ﬁ
Fig. 14.1-2: Component side (top view)
14.1.4  Plug assignment
14.1.4.1 ABB Procontic T300 bus interface,
phlugs X1, X2
Plug X1:
Pin Signal Meaning Pin Signal Meaning
X1. 2a | Us1 5 V voltage X1.2¢ (UB 5 V voltage
X1, 4a | UBi 5V voltage X1. 4c |Ust 5 V voltage
X1. 6a |UB3 - 15 V volage X1, B6c {UB2 156 V voltage
X1. 8a ACO Address bit 00 X1. 8¢ A1 Address bit Ot
X1.10a | A02 Address bit 02 X1.10¢ |A03 Address bit 03
X1.12a | AD4 Address bit 04 X1.12¢c [ A05 Address bit 05
X1.14a AQDB Address bit 06 X1.14c¢ AQ7 Address bit 07
X1.18a | AOB Address bit 08 X1.16¢c AQ9 Address bit 09
X1.18a | A10 Address bit 10 X1.18¢c | A1 Address bit 11
X1.20a | A12 Address bit 12 X1.20c A13 Address bit 13
X1.22a | A4 Address hit 14 X1.22¢c Al15 Address bit 15
X1.24a | WO Word transmission X1.24c PrD Power Fail Detect
X1.26a | - - X1.26¢ - -
X1,282 | BB Bus Busy X1.28¢ RBB Reset Bus Busy
X1.30a | SRQ Service Requast X1.30¢c HSRQ Hold Status SRQ
X1.32a | ACKo Acknowledge out X1.32c | ACKi Acknowledge in
ABB Procontic T300/ssued: 11.93 14.1-3 E




Piugr X2:

Pin Signal Meaning Pin Signal Meaning

X2. 2a DO0 Data bit 00 X2. 2c | DO1 Data bit 01

X2. 4a | D02 Data bit 02 X2. 4c D03 Data bit 03

X2. 6a D04 Data bit 04 X2. Bc |DO5 Data bit 05

X2. 8a D06 Data bit 06 X2. 8¢ |DO7 Data bit 07

X2.10a | DQ8 Data bit 08 X2.10c |DOs Data bit 09

X2.12a D10 Data bit 10 X2.12c |D11 Data bit 11

X2.t14a D172 Data bit 12 X2.14c D13 Data bit 13

X2.16a | D14 Data bit 14 X2.16¢c D15 Data bit 15

X2.18a | BOV Bus Operation Valid X2.18c |RDY Ready

X2.20a 1 SYNC Synchrenisation signal X2.20c | CC Central Clock

X2.22a |- - X2.22¢ |RS Reset

X2.24a | W Write X2.24c |R Read

X2.26a |10 #0 memory area X2.26c |- -

X2.28a | DMARQ | DMA Request X2.28¢c | DMACK | DMA Acknowledge

X2.30a OV 0 V volage X2.30c |0V 0 V voltage

X2.32a |0V 0 V voltage X2.32¢ |0V 0 V voltage

14.1.5 Settings (i.e. the factory setting remains unchanged). The ar-
rangement of the modules 0/1 and 2/3 is thus created

14.1.5.1 Clock setting on the board carrier.

Each module is to be supplied by the board carrier
35 TP 90 with the clock. To this end, a frequency gen-
erated by the 35 TP 90 is selected and switched
through to all modules via the jumper zone JF2.

The anologue input module 35 EA 91 requires a fre-
guency of 2.4576 MHz.

JF2

9.8304 MHz 1 [J 5 Module 0
Module 0/1

4.9125 mHz 20 6 Moduie 1

2.4576 MHz 3 7 Module 2
Module 2/3

1.2288 MHz 43 8 Module 3

Jumper zone JF2: Ciock setting on the 35 TP 80
for 35 EA 91

The anologue input module 35 EA 90 requires a fre-
guency of 9.8304 MH:z.

14.1.5.2 Setting the module arrangement

-~

Module O
10

]
H

» Module 0/1

3 O—0 11
Modute 1
4 O—0 12 py
s O— 13 h
Module 2

» Module 2/3

Module 3

§

16 oy

Jumper zone JF1: Mcduel arrangement on 35 TP 90

Expianation:
moduie 0, 1, 2 and 3: 35 EA 90

moduie 0/1: 35 EA 91 or 35 EA 92
All the jumpers must be inserted on the jumper module 2/3: 35 EA 891 or 35 EA 92
zone JF1 for the arrangement of the 2 analog modules
E 14.1-4 ABB Procontic T300/1ssued: 11.83



14.1.5.3 Unit address setting

The upper hexidecimal figures (A8...A15) are signifi-
cant for addressing the anologue input, whereby the
uppermost three address bits A13.,.A15 are perma-
nently set to logically 1. The address bits AB...A12 are
set in the jumper zons JF3 ({inserted jumper = Q, dis-
connected jumper = 1),

The MPST bus address EBG0H corresponds to the fol-
lowing bit example:

AlS | AT4 | A13 | A1Z | A11 A0 ] AO9 | ADB | AD7 | ADB | ADS | AD4 | AD3 AQZ | AN AO0D
1 1 1 0 1 0 0 0 X X X X X 0 0 0
< Unit address > € Module number?

256 addresses are occupied starting from the set ad-
dress. The addresses E800H...ESFFH are cccupied by
the 35 TP 80 in the example shown.

It depends on the analog module used under which
addresses the analog values can be read.These ad-
dresses can be taken from the respective unit descrip-
tion of the analog inputs.

The unit address shown in the example is tc be set in
the following way in the jumper zone JF3 on the board
carrier:

1 Dﬂl:l 6 A08
2 [Qme—ef] 7 a00
3 O] 5 a10
4.D O s an
5 O] 10 a12

Jumper zcne JF3: Unit address on the 35 TP 90

The module release signals (Address bits AGO . .. A0}
are shown in the table 14.2-4

Module A2 Al AQ
0 0 0 0
1 0 1 O
2 1 0 0
3 1 1 0

Table14,2-4; Module release

ABB Procontic T300/1ssued: 11,90
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14.2 Analog input unit 35 EA 90 R1

90 01

89

ABB Procontic T300 /issued: 11.90
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14.2.1 Technical data

Conversion range:
Range 1:
Range 2:

Note:
The range — 10 V to + 10 V is set by the factory

Accuracy (with 25 degree centigrade):

Linearity error (analog)

Unipolar offset (analog)

Linearity error {digitai)

Unipolar offset {digitai)

Drift (Bipolar offset} above the temperature range
Value assignment

Conversion time (12 bit cycie)
Data format

Front plug
Spatial requirement

-10Vio+ 10V
- 5Viwo+ 5V

Conversion range

+5V 10V
2.44 mv 4.88 mv
4.88 mv 8.76 mv
+ 1 LSB
+ 2 LSB
+ 10 LSB 0,000001/°C
Analog Digital
+10V (+5V) + 2047 {7FFH)
-10V (-5V) - 2048 (800HY
ov 0]
< 40 usec

12 bit INTEGER (Two's complement) on the right

25-polar D piug
1 Modute socket position on the 35 TP 90 R1
board carrier

Weight 0.1 kg
Order number: Analog module 35 EA 380 R1 GJV3073002R1
Accessories.
35 TP 90 R1 board carrier GJR5143600R1
14.2-2 ABB Procontic T300/1ssued: 11.90



14.2.2 Description

The analog input with 32 channels consists of a basic
card and 110 4 analog modiules (subprints). Each of
the analog modules (module 0 to module 3) is assi-

gned 8 input channels, so that the unit has a total of 32

input channels with four modules assembled.

The unit can function with 1 to 4 analog modules con-

nected.

Each of the 8 input ¢channels can be switched 1o the

A/D converter via a multiplexer. The channel to bs se-
tected by the muitiplexer is pregiven by writing the ana-
log module with a control word.

The converted analog value is available after the chan-
nel has been activated and the conversion time is over

and can be read by the unit as a data word via the
MPST bus,

The unit is a passive subscriber on the MPST bus.

MPST bus

PN

35 TP 90 board carrier

Bus adaptation

1 p

Module control

TR

A/D A/D
converter converter
8-fold 8-fold

Analog module 0

35 EA 90 Ri

Analog module 1

35 EA 90 R1

Analog module 2

35 EA 80 Ri

‘—LSOCket 1 H Socket ﬂ———t Socket 1 H Socket 1

A/D A/D
converter converter
8-foid 8-fold

Analogu moduie 3

35 EA 90 R1

:

Fig.14.2-1: Block diagram

14.2.3  Basic settings of the board carrier
14.2.3.1 Clock setting 2

9.8304 MHz 1 [J 5 Module 0
Every analog input 35 EA 30 R1 is to be supplied by
the 35 TP 30 R1 board carrier with the clock. To this
end, a frequency generated by the 35 TP 90 R1 is se- 4.9125 MHz 2 D 6 Module 1
fected and switched through to all the modules via the
jumper zone JF2_ 24576 MHZ 3 7 MOdUie 2
Example: 12288 MHz 4 O 8  Module 3
All the anaicg inputs 35 EA 30 R1 on the board carrier

are set to a frequency of 2.4576 MHz. Another clock is
not practicable.

Fig. 14.2-2:Jumper zone JF2, clock setting on the

35 TP 30

ABB Procontic T300/[ssued: 11.80
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14.2.3.2

All the jumpers must be inserted an the jumper zona
JF1 for the arrangement (i.e., the factory setting re-
mains unchanged. The arrangement of the modules 0,
1, 2 and 3 is thus created on the board carrier {see
also 14.1.5.2}.

Setting the module arrangement

1 O—0 s

Module 0

Module 1

s O 13
s F—0 14
7 O0—0
s O—1IJ 15

Module 2

Module 3

h
l
h
I

Fig.14.2-3: Jumper zone JF1, module arrangement
on the 35 TP 80

14.2.3.3 Unit address setiing

The upper hexadecimal figures (AQ8...A15) are signifi-
cant for addressing the anologue input 35 EA 90 R1
whereby the uppermaost three address bits A13...A15

The MPST bus address E800H corresponds to the fol-
lowing bit pattern:

are permanently set to logically 1. The address bits
A0B...A12 are set in the jumper zone JF3 (inserted
jumper = 0, disconnected jumper = 1).

A1S } A14 | A13 | A12 | AT1 | A10 A0S | ADB | AD7 | ADB | ADS | AQ4 | A03 | A02 | AOD1 | AQOD
1 1 1 0 1 0 0 0 X X X X X 0 0 0
< Unit address > <€ Module number™
14.2-4 ABB Procontic T300/Issued: 11,80



The unit address EBO0H shown in the examiple is to be
set in the following way in the jumper zone JF3 on the
board carrier:

1|:I'£Ds A0S
2 (=] 7 A0o
3 O] 5 a10
a0 0O g arn
5§ ] 10 A12

Fig.14.2-4: Jumper zore JF3, unit address on the

35 TP 90
The module release signals (Address bits
ADQG ... AQ2) are shown in the tabie 14.2-5.
Module AD2 AQ1 AGO
0 0 0 0
1 0 1 0
2 1 0 0
3 1 1 0

Table 14.2-5 Module release

Setting up the lowest address bits for the respective
module can be seen from table 14.2-5,

Exampie:

Mcdule 0 and channel 1 should be read; this corres-
ponds to the address EB0OH (AOC, AQ1 and AD2 equal
logically 8). The address EB04H is valid for channel 1
and module 3 (A02 equals iogically 1, hexadecimally
4). This is also valid for other channels, whereby the
addresses for module 3 are compesed in the following
way!

The possibie address area of the analog input ranges
from EOXXH to FFXXH.

14.2.4
14.2.4.1

Analog module setting
Setting the voltage range

The conversion range of the analog module can be set
by jumper J1 on the analog module. The following as-
signmeant is valid:

Range 1 (-10V ... +1GQ V)
11 35 AE 30a 35 AE S0b
i {factory settings) ' G {factory settings)
Range 2 (-5 V ... +5 V)

1| 35 AE 30a M 35 AE 90b
[

[
35 EA 90a
BU
1 J1
|
L
35 EA 90b
BU
‘
1 [
J1
1

14.2.4.2  Activating an analog channel

if an analog value is to be read by the unit, the corres-
ponding channel must be activated beforehand for the
desired module. The multiptexer is set to the desired
channel here,

The activation is carried out by writing a control word
an the corresponding module. This word includes the
number of the channel to be selected in the data bits
DO ... D2 . Moreover, the data bit 5 must have the
value logically 1 {sample mode).

Exampie:
Selecting the channel 3 on the module 2. Unit address
E8XX in the sample mode

Address module 2 {in hexadecimal numbers) = ad-
dress module 1 (in hexadecimal numbers) + 4H. MPST bus address:

A5 | At4§ A13 | A12 | A1 | A10 | ADO | ADB | AD7 | AOB | A05 | AD4 AG3 | ADZ 1§ AD1 | AQO
1 1 i 0 1 0 0] G X X X X X Q 1 0
< Unit address »€—— without meaning —>|€ Module number™

Control word:
D51 D14 D3| D121 D11 DI0O| DO9 | DO8 | DO7 | Do6 | DOS | Do4 D03 | DOZ | DOV | DOO
0 0] 0 G 0 0 o] 0 0 0 1 0 G 0 ¥ 1
DO ... D2: Channel number (3 here)
D5: 1 —> Sample Mocde
0 —> Hold Mode
ABB Procontic T300/ssued: 11,90 14.2-5 E



14.2.4.3 Reading an analeg channel

The converted analog value is avaiiable after activating
a channel and after the conversion time is over
(< 40 us). This can then be read as a data word via the
MPST bus.

Structure of the data word:

D15 D14 D13 | D12 ) D11 | D10 | D09 | D08 | DO7 | Dos | pos | Dos | Do3 D02 | DO1 | DQO
STS| X X X vV Y Y Y Y Y Y Y Y Y Y Y
DO ... D10:  Converted value in the two's comple-
ment ()
D11; Sign of the value (V)
D12 ... D14: Meaningless {X)
D15: Status
1 —>Value is stil! not valid
0 —>Value is valid
Example:
Reading the value from channel 3 on Module 2
MPST bus address:
A5 [ A4 | A13 [ A12 ] A11 | A10 | ADS | ADB | A7 | AOB | A5 | A4 | AD3 A0Z | AO01 | ADC
1 1 1 0 1 0 0 0 X X X X X 0 1 0

v
~

»a
<

Unit address

Control word as described under 3.3.8.

without meaning —>(€ Mogule numberﬂ

15 D14 | D13 | B12 | D11 | D10 | D09 { DO8 | DO7

DO6

D05

Do4

DO3 | ©02 | DO1 | DOO

8T8 X X X v

Yalue

DOO ... B10: Converted value in the two's comple-

ment
D11: Sign of the value (V)
D12 ... D14: Meaningiess (X)
D15: Status (STS)

The unit can be addressed with the function block
"ANAEIN’, using the PLC central units.

ABB Procontic T300/1ssued: 11,90



14.2.5  Mechanical structure Plug connectors:
Unit in ~ the  double-size  Eurocard  format X1, X2 | 32-polar bus interface in accordance
180 x 233.4 mm, 1 pitch. with DIN 41 812, part 12, design C
[\Jﬁ_ BU? 25-polar analog interface on analog
T H i 3.' input moduie 35 EA 91 (AMP HDP 20)
B1U Module O
Analog input X1
module 35 EA 90 R
 Seerveve—
Module 1 IF2 IF1
15 ; 3
. 42219
]
| 6lcl16
Skeedig
Meodule 2 l IF3
X2
|
Module 3 |
35 TP 30 Rt
| Board carrier
N L3
Bid 14.2-4; Component side (top view)
14.2.6  Plug assignment
Pin Signal Meaning Pin Signal Meaning
BUT. 1 Screen | Screen BU1.14 -
BU1. 2 | E1 Channel 1, analog input + BU1.15 -
BU1. 3 [E2 Channel 2, analog input + BU1.18 -
BU1. 4 E3 Channel 3, analog input + BU1.17 | AGND Analog ground
BUT. 5 E4 Channel 4, analog input + BU1.18 | AGND Analog ground
BU1. 6 ES Channel 5, analog input + BU1.19 -
BU1. 7 EB Channel 6, analog input + BU1.20 -
BU1. 8B E7 Channel 7, analog input + BlLH .21 -
BUY. 9 E8 Chanpel 8, analog input + BU1.22 | DGND Digital ground
BU1.10 { SHOUT | Sample Hold Qut * BU1.23 -~
BUT.11 |- - BU1.24 -
BU1.12 | - - BU1.25 -
BU1.13 - -
* Output signal: 0 = Sample mode
= Hold mode
ABB Procontic T300/Issued: 11.90 14.2-7
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14.3 Anaiog input unit 35 EA 91 R1

80 01 87

14.3-1

ABB Procontic T300/1ssued: 11.80



14.3.1 Technical data

Number of inputs
Electrical isolation
Input range

input resistance for current
Input resistance for voltage

Digital representation of the input signal
Conversion principle

Conversion time per channel
Conversion time for 4 channels
Common-mode rejection CMR

Basigc error imits

Usual error limits (G °C ... + 80 °C)
Screened line lengths

Current input with 5 V
Current input with + 15 V

Front plug
Spatial requirements

Ambient temperature

Storage temperature

Humidity rating

Mechanical stress when installed

8 voltage/ current inputs

+20 mA

No

+5V, 10V, 0V ... +10V )
0 mA ... +20 mA, +4 mA ...
100 O

> 200 KO

12 bits + sign (bipolar and unipolar)

successive approximation
< 40 us

320 us

typically 90 dB

2.5 promilie

3.0 promille

200 m

< 450 mA
< 50 mA

25-polar D plug

2 medule socket positions on the 35 TP 90 R1

board carrier

0°C...+55°C
-25°C ...+ 75 °C

F

according to VDE 0160

Weight 0.10 kg

Order number GJV3073003R1

Accessories:

35 TP 80 R1 board carrier GJR5143600R1

*} absolute mits

E 14.3-2 ABB Procontic T300/ssusd: 11.93



14.3.2 Description

The input unit is only to be operated together with the
35 TP 90 R1.

Every 35 TP 90 basic unit can be equipped with one to
two analog modules 35 EA 91 R1 sslectively. Each of
the analog inputs (moduie 0/1 to module 2/3) has

Meaning of the read out value W {(unipolar):

gight input channels, so that the unit has a total of 16
input channels when equippad with two modules. The
basic unit (board carrier} has 4 module socket posi-
tions, whereby an analog module 35 EA 81 R1  re-
quires two socket positions.

D15 D14 | D13 | D12 D11 | D10 | D09 | DOR

D07 [ DOB | DO5 | D04 | DO3 | DO2 | DO1 | DOO

0 W W w W W W W

w W W w w

o)
O
o

Meaning of the read out value W (bipolar):

Pitj D14 | D3| C12 | Dit | D10 | DO | DOB

B07 ] D06 | DOS | DO4 | O3 | D02 | DO1 | DOO

v W W w W W W w

W W W W W v vV v

{V = sign; W = digital valua )

Conversion range and value assignment:

The converted value. is available after addressing a Range Analogue valus| Converted digital valuss

chanrel and can be read by the unit as a data word via

the MPST bus. 0...20 mA OCO0H. .. 7FF8H

The unit 1s a passive subscriber on the MPST bus. 0 mA...4 mA...+20 mA[B007H...0000. . .7FF8H
0...+10 v O0000H...7FF8H
-10 V..0 V.. +10 V BOCFH...0000H. .. 7FFOH
-5 V..0 V...+b V 800FH...Q000H. .. 7FFOH

MPST bus

N

=3

{

35 TP 90 board carrier

Bus adaptation

7Y

Maodule contro!

A/D converter

8-fold

A/D converter

8-fold

Analog module 2/

Analog module 0/1
| Socket 1 | 35 EA 91

35 EA 91 Socket 1

Fig. 14.3-1: Block diagram

ABB Procontic T300/Issued; 11.80 14
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14.3.3 Basic settings of the board carrier

14.3.3.1 Clock setting

Each module is to be supplied by the board carrier
35 TP 90 R with the clock. To this end, a frequency
generated by the 35 TP S0 R1 is selected and
switched through to all the modules via the jumper
zone JF2.

Example:
The analog input module 35 EA 91 R1

I}

guency of 2.4576 MHz

requires a fre-

JF2

9.8304 MHz 1 [ 5
} Modute 0/1

49125 MHz 2 O 6

2.4576 MHz 3 7
Module 2/3

12088 MHz 4 J 8

Fig.14.3-2: Jumper zone JF2: Clock setting on the
35 TP 390

14.3.3.2 Setting the module arrangement

All the jumpers must be inserted on the jumper zone
JF1 for the arrangement of the two analog modules

14.3.3.3 Unit address setting

(i.e., the factory setting remains unchanged). The ar-
rangement of the medules G/1 and 2/3 is thus created
on the board carrier.

JF1 ~
1 O—0 o
2 B0 0

» Module 0/1
3 O—10J 11

¢ O—1 12))
s O—0 )
6 O— 14
7 O—0 15

s OO 15
2/

» Module 2/3

Fig. 14.3-3. Jumper zone JF1: Module arrangement
on the 35 TP 90 R

The upper hexadecimal figures (A08 ... A15) are im-
portant for addressing the analog input, wheraby the
uppermost three address bits A13 ... A15 are set per-
manently to logically 1. The address bits ADB ... A12
are set in the jumper zone JF3 (inserted jumper = log-

ically 0, disconnected jumper = logically 1),

The MPST bus address ESB00H corresponds to the fol-
iowing bit pattern; ‘

AtS | A4 | A3 [ A12 | A11 | ATD | AQS | ADB | AD7 | ADG | ADOS | AD4 | AD3 | AD2 | AQ1 | AODOD
1 1 1 0 1 0] 0 0 X X X X X 0 0 0
< Unit address > € Module numbe™

The unit address shown in the example is to be set in JF3
the followi ay in the j er zone JF3 the board
e fo ‘o'wmgw yi e jumper z on the bo ] D 1 s aos
carrier::
2 [J=—=={] 7 A09
3 O3 5 a0
4+ 0O 0O 9 an
5 =] 10 A12
Fig.14.3-4. Jumper zone JF3: Clock setting on the
35 TP SC

14.3-4
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The MPST bus addresses for the modules and their
channels are given in table 14.3-5. The input words
(EW) given in the table are to be used to address tha
moduie when using the PLC central units.

35TPS0/35EAS1 MPST bus addresses
Moduley Channelf Offset* * |Segment Input word
0/1 1 EBOCH |RE3SYS or<| EW 00.00
o/1 2 E808H - EW 00.04
0N 3 E810H " Ew 00.08
0/1 4 E818H n EW 00.12
01 5 E8Z20H" n EW 01.00
0/1 8 EB28H " EW 01.04
a/1 7 EZ30H " EW ($1.08
o/1 8 E838H " EW 01.12
2/3 1 E804H » EW 00.02
2/3 2 EBOCH " EW 00.06
2/3 3 EB14H - EW 00.10
2/3 4 E81CH n EW 00.14
2/3 5 E824H . EW 01.02
2/3 g EB2CH " EW 01.05
2/3 7 E834H " EW 00.10
2/3 8 E83CH n EW 00.14
Table 14.3-5: Address overview

The possibility exists to address the input words without
gaps by altering the data block index (DBI) using the
PLC central units of the ABB Procontic T300 system.
The requirsd alteration is shown in table 14.3-6.

35TP90/35EA9] MPST bus addresses

Modu!el Channel]Offset** | Segment | Input words
0r1 1 EGOOH | D3SSVS ] EW 00.00
on 2 EB0EH " EW 00.01
o/1 3 E81CH " Ew 00.02
7a| 4 E818H » EW 00.03
011 5 E820H n EW 00.04
0N 6 E828H n EW 00.05
0/1 7 EB3CH " EwW 00.06
0/ 8 EB38H " EW 00.07
2/3 1 EBQ4H » EW 00.08
213 2 EBOCH " EW 00,09
2/3 3 EB14H " EW 00.10
2/3 4 E81CH n EW 00.11
2/3 5 E824H - EW 00.12
2/3 5] E82CH " EW D0.13
2/3 7 EB34H " EW 00.14
2/3 8 E83CH . EW 00.15

Tabelle 14.3-6: Address overview

*}  The address capacity for passive subscribers is
addressed by the units 35 ZP 93 and 35 ZE 93
with the segrment address 2000 H.

**) The offset corresponds to the T300 bus address.

The module release signals (address bits
AQC ... AQ2) are shown here in table 14.3-7.
Mcdule AQ2 AD1 AQ00
0 0 0 0
2 1 0 0

Table 14.3-7 Module release

Setting up the lowest address bits for the respective
module can be seen from table 14,3-7 .

Example:

Module 0 and channel 1 are to be read; this corre-
spond to the address E800OH (ACD, AO1 and AQ2
equals logically 0). The address E804H (A02 equals
logically 1, hexadecimal number equals 4) for the
same channel and module 2. The same is valid for oth-
er channels, whereby the addresses for module 2 are
composed in the following way:!

Address module 2 (in hexadecimal figures) = address
module 1 (in hexadecimal figures) + 4H,

The possible address area of the analog input ranges
from EOXXH to FEXXH.

ABB Procontic T300/issued: 10.92
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14.3.4

The analog input module 35 EA 91 R1 is a subprint for
the 35 TP 80 R1 board carrier, The spatial require-
ment of a module amounts 10 two socket positions,
i.e., a maximum of two modules can be plugged into
one board carriar. This analog module 35 EA §1 R1
{current/voltage input) must be set {0 the respective
current or voltage range by means of jumpers, bafora
it is plugged into the board carrier,

Analog module setting

Current range: 0 mA ... 20 mA
4 mA ... 20 mA (factory settings)
Voliage range: 0V ... +10V
-5V..+5¥V
-0V ... +10V
| |
BU 1 3
L &
M 1
3
{00 2
100
B I
3 3
. 2 2 .
20 1 1 21
- e
Current/voltage moduie
1 35 EA BT R1 40
Fig. 14.3-8: Jumper zones of the analog input
modute 35 EA 81 R1
14.3.4.1 Setling the current ranges
The current ranges 0 mA +20 mA and

4 mA ... +20 mA are set with the corresponding

jumpers in accordance with tables 14.3-2 and

14.3-10.

If a skirting is present on the analog module instead of
the plug connector "R”, "R" is not bridged with jump-
ers but equipped™ with the avatiable resistors, The re-
sistors are already installad by the factory in this case,
All the settings are valid for all 8 channels of the analog
input moduls.

Current Plug X
range connactor] Pin No. | Status
_ _ bridged or
R 1-1,..8-8 * equipped
i 1-1 bridged
12 2-3 bridged
0..+20 mA
i3 1-2 bridged
14 1-2 bridged
15 A...0;1-2} bridged
Table 14.3-9:  Setting the current range
CmA ... 420 mA
Current Plug s e
range connector Pin No. Status
bridged or
R 1"1 ‘. 18_8 * equippad
i1 2-2 bridged
12 2-3 bridged
4 ... +20 mA
13 1-2 bridged
14 2-3 bridged
15 A...0;1-2] bridged

Table 14.3-10: Setting the current range
4 mA ... +20 mA

14.3-6
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14.3.4.2 Setting the voltage ranges Plug
Voltage range connector] Pin No. Status
The voltage rangss O V ... +10V, -5V ... +5 V and A 1-1...8-8
=10V ... +10 V are set with the corresponding jump- N - open
ers in accordance with tables 14.3-11, 14.3-12 and
14.3_13. '1 1—1...3_3 Qpen
12 1-2 bridged
The settings are valid for alt 8 channsls of the analog -10 V...+10 V
input module. 13 2-3 bridged
14 i-2 bridged
Voltage | Plug Pin No. Status B A...G;2-3 | bridged
range connector
Table 14.3-13: Setting the voltage range
R 1-1..8-8 | open S0V ... +10 V
i 1-1...3-3 open ]
P 14.3.5 Mechanical Structure
12 2-3 bridged Double-size plug-in card in the Europe format 6U, 1
O...+10V pitch, 160 mm deep.
i3 1-2 bridged J
4 1-2 bridged ,_ ‘I_J_}L
BU ardiig
is A...0:1-2 | bridged I_ 1 | Medute 071
X!
Table 14.3-11: Setting the voltage rangs
OV ...+10V
) JF2 IF1
Analog input module iR 1518
35 EA 91 R1
4L=lg
17716
I Slﬂ b
Voltage Piug ,
rangs connector Pin No. Status Module 2/3 | I3
R [ 1-1..8-8 | open =
I x2
I 1-1...3-3 open
. I 35 TP 90 R1
12 1-2 bridged - | Board carrier
5 V.45V I L9
13 1-2 bridged m
14 ) bridged Fig. 14.3-14: Component side (top view)
Plug connectors:
15 A...C:2-3 bridged
X1, X2 | 32-polar bus interface in accordance
with DIN 41 612, part 2, design C
Table 14.3-12: Setting th it BU1 25-polar analogus input on the anaiogus
avie _:\'[ g fs‘\'j’ age range input moduie 35 EA 91 (AMP HDP 20)

ABB Procontic T300/Issusd: 10. 82 14.3-7 E



14.3.6
14.3.6.1

The anaiog ground connections (BU1,12 and BU1.24)
are to be connected to each other and laid to the re-

Plug assignment
Front plug socket BU1

the unit connected.

must be connected (cable sreen), and the jumper on

spective analog input channel (negative). Pin BU1,1
Pin Signal Meaning Pin Signal Meaning
BU1. 1 Screen | Screen BUt.14 | 11 Channel 1, analog input -
BU1. 2 |11 Channel 1, analog input + BU1.15 {-I12 Channel 2, anaiog input -
BU1.3 |12 Channs! 2, analog input + BU1.16 [ -I3 Channel 3, analog input -
BU1.4 |13 Channsi 3, analog input + BU1.17 | -4 Channel 4, analog input -
BUI. 5 |i4 Channel 4, analog input + BU1.18 | -5 Channet 5, analog input -
BU1.6 115 Channel 5, analog input + Bu1.19 )-8 Channst 8, analog input -
BUTL. 7 |18 Channel 8, analog input + BU1.20 |17 Channel 7, analog input -
BU1. 8 |17 Channe! 7, analog input + BU1.21 | -8 Channel 8, analog input —
BU1.9 |18 Channel 8, analog input + BU1.22 { DGND Digital ground
BU1.10 | DGND Digital ground BU1.23 | ust 5 V voltage
BU1.11 | Usi 5 ¥ voltage BU1.24 | AGND Analogue ground
BU1.12 | AGND Analogue ground BU1.25 |Usm2 15 V voltage
BU1.13 |- -
Screen °—! I l
Input + Multiplexsar
8-fold
Input — c"'_I_":‘L
Analogue ground
Fig. 14.3-14; Input circuit
E 14.3-8 ABB Precontic T300/Issued: 10.92



14.3.7 Connecting technology and earth-

ing concept
Application-specific instructions are given in order o idsal sarthing concept is given in the foliowing figure,
auaratee the interferencefres data transmission. Tha 14, 3-15,

Put the screen with the cabie |
clamp directly onto tha screen bhus

Electronic cabinsat
facceptor)

Analog_input
Screen connection

{connected with the
analog ground}

/f- i Input
AN b A

N

0V bus

Encoder Screened system cahje
(source) _[\I

3 Prot. conductor [hhe

\/

Central reference point
—— L]
— Central sarth point
{operating sarth)
Fig. 14.3-15. Earthing concept fot the T300 system

with an analog input

The screened process cable may oniy be put direct!
onto the screen bus {cabie clamp) for the acceptor
(electronic cabinet). The screen is therefore con-
nected on one side only. The screen is alsc connacted
at pin 1 of the periphery piug (screen connection). A
prerequisite for these measures is very short and
strong (at least 16 mm) connections of the screens
with a central earth reference point within the cabinet

according to Fig. 14.3-15. The connection of the ana-
log ground via the encoder cable on the encoder side
only cannot be used for an interferencefree operation.
The screened process cabls must be laid on the
screen bus immediately after it has entered tha elec-
tronic cabinet. The blank screen is screwed directly
onto the screen bus with a cable ciamp. The screen
bus must be in the lower part of the cabinet.

ABB Procontic T300/Issued: 11.90
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14.4 Analog input unit 35 EA 92 R1

80 01 90

ABB Procontic T300/ Issued:

11,80
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14.4.1 Technical data

Number of inputs

Electrical isolation
input range
Input current

Cigital representation of the input signal
Conversion principle

Conversion time per channal
Conversion time for 4 channels
Common-mode rejection CMR

Basic error limits

Usual error limits (0 °C ... + 80 *C)
Shieided iine iengths

Current input with 5 V
Current input with +15 ¥V

Front plug
Spatial reguirements

Ambient temperature

Storage temperature

Humidity rating

Mechanical stress when installed

4 x Pt100 (2 board measurement or 4 board measure—
ment)

No

- 50 °C ...
2 mA

+ 150 °C

12 bits (unipotar current)
successive approximation
< 40 us

1680 us

typically 50 dB

2.5 promille

6.5 promille

100 m

< 400 mA
< 40 mA

25-polar D plug
2 module socket positions on the 35 TP 20 R1
board carrier

0°C...+55°C

-25°C ... +75 °C

F )

in accordance with VDE 0160

Weight of the Pt100 module 35 EA 92 R1 0.10 kg

Order number of the Pt100 module 35 EA 92 R1 GJV3073004R1
Accessories:

35 TP 90 R1 hoard carrier GJR5143600R1

14.4.2 Description

The input unit is to be operated together with the
35 TP 80 only.

Each 35 TP 90 basic unit can be equipped with one to
two analog modules 35 EA 82 R1 selectively. Each of
the analog input modules (module 0/1 to module 2/3)
has four input channels, so that the unit has a total of 8
input channels when equipped with two modules. The
basic unit (board carrier} has 4 module socket posi-
tions, wheraby one analcg module 35 EA 92 R1 re-
quires two socket positions.

The converted analog value is available after address-
ing a channel and can be read by the unit as a data
word via the MPST bus. The unitis a passive subscriber
on the MPST bus.

Calculation formulas:
Oigha vaiug (decimaly = Ove
Digital value {hexadecimal} = DVH

Temperature in degrees centigrade = T

1. Converting the temperature into a digitai value
(decimal):

DVo=({ T+580 °C) /200 °C} x 32758

Calculation DVD {Temperature T = 120 °C):
DVo= ({ 120 °C + 50 °C) / 200 °C } x 32768
DVo = 27853

DV = 6CCDOH (displayed vaiue 6CC8H)

2. Conveting a digital value {decimal} into the tem-
perature:

T=((DVox 200 °C ) / 32768 } - 50 °C

Calculating the temperature (DVp = 2000 corre-
sponds to 07D0OH)
T=1{({(DVox 200 °C; / 32768 ) - B0 °C

T=-37.8°

Value assignment:

Temperature Digital values Cecimal values
~50°¢C 0C00H 0
0°C 2000H 8182
+ 50 °C 4000H 18354
100 ° C 85000H 24578
+150 ° C 7FF8H 32780

One digit = 200 °C/4096 = 0.049 °C.

14.4-2
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The meaning of the read out value (V):

D15 D14 D13 | D12 | D11} ©10 | DOS ) DOR | DG7 { DOB | DO5 | Do4 | DO2 | DOZ DC1 | DOC
0 v v Y vV v v V Y vV V v v 0 0 0
Sum V corresponds to D11 .. DOO.

MPST bus

N

35 TF 90 board carrier

Bus adaptation

7%

Module cantrot

A

—

A/D converter

A/D converter

B-fold 8-fcld
é E PT100 module 0/1 PT100 module 2/3
I Socket 1 | 35 EA 9735 EA 62 Socket 1
Fig.14.4-1: Block diagram
14.4.3  Basic settings of the board carrier
14.4.3.1 Clock setti
ock setting JF
Each module is to be supplied by the 35 TP 90 R1 9.8304 MHz 1 D 5
i ith lock,
board carrier with the cloc } Module 0/1
Example: 43125 mHz 2 OJ 6
The analog input module 35 EA 31 R1 requires a fre-
gquency of 2.4576 MHz. The frequency can be set in '
the jumper zone JF2. 2.4576 MHz 3 7
Module 2/3
1.2288 MHz 4 OJ 8

Fig.14.4-2: Jumper zone JF2: Clock setting on the
35 TP 80

ABB Frocontic T300/issued; 11.90
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14.4.3.2

All the jumpers must be inserted on the jumper zone
JF1 for the arrangement of the two Pt100 modules
(i.e., the factory setting remains unchanged). The ar-
rangement ot the modules 0/1 and 2/3 is thus created
on the board carrier.

Setting the module arrangement

JF1

1 O—0 5
2 O—0 1o
3 O—10J 1
4+ O—10 +

N

» Module 0/1

» Maoduie 2/3

s O—0 15

Fig. 14.4-3: Jumper zone JF1: Module arrangement
on the 35 TP 80 R1

14.4.3.3 Setting the unit address

The upper hexadecimal figures (A08 ... A15) are im-
portant for addressing the analog input (Pt100),
whereby the uppermost three address bits
A13 ... Al15 are set permanently to logically 1. The ad-
dress bits AD8 ... A12 are set in the jumper zone JF3

{inserted jumper = lcgically0. disconnected jumper =
lcgically 1},

The T300 bus addressy EBOOH corresponds to the fol-
towing bit pattern:

AlS | A14 | A13 A1Z2 | A1 A10 ) AD9 | AD8 | AO7 | ADB | AOS | AD4 | AD3 ADZ2 | AD1 AO0O
1 1 1 0 1 0 0 0 X X X X X 0 0] 0]
< Unit address g € Module numbe
14.4-4 ABB Procontic T300 lssued: 11,60



The unit address shown in the example is to be set in
the following way in the jumper zone JF3 on the board
carrier:

The possibility exists to address the input words without
gaps by altering the data block index (DBl) when using
the PLC central units of the ABB Procontic T300 3ys-
tem. The required aiteration is shown in table 14.4-§.

JF3
1 (e} 5 408 35TPE0| 35EAQ2 MPST bus addresses
Module|Channel | Offser =+ Segment input word
2 [ 7 aco
0/1 i |EgooH | Passive | wog.00
H subscriber
3 8 A0 0/1 2 | EBOBH EW 0C.01
01 3 E810H " EW 00.02
s+ 0 09 an /1 4 | EesisH ; EW 00.03
5 H 10 A1 2/3 1 E804H . EW 00.04
213 2 EBOCH " EW 0C.05
/3 14H " EW .
Fig.14.4-4: Jumper zone JF3, unit address on the 2 3 E8 ©0.06
35 TP 90 R1 ' 2/3 4 EB1CH " EW 00.07
the MPST bus addresses for the modules and their Table 14.4-6: Address overview 2
channels are given in table 14.4-5. The input words  The module relaease  signals  (address  bits
(EW) given in the table are to be used to address the ADO ... AD2} are shown in the following table.
modules when using the PLC central units.
Moduie AQZ AD1 ARD
Module | Channe!l Offset™ Segment | Input word 2 1 0 0
0/1 1 |EBQOH | Passive EW 00.00
subscriber -~ _
0/1 o E80SH ; EW 00.04 Table 14.4-7 Module release
0/1 3 E81{0H " EW 00.08 Setting the iowest address bits for the respective mod-
0/1 4 E818H ., EW 0C.12 ule can be seen from table 14.4-7,
213 1 E804H ) EW00.02 E/lxadmf)le(s d ch | 1 should be read; thi
cdule O and channel 1 shou e read, this corre-
2/3 2 EB0CH s EW 00.08 sponds to the address EBOOH (AQD, AD1 and AD2 equal
2/3 3 E814H - EW 00.1C logically 0). The address E804H (AD2 equals logically
2/3 4 E81CH " EW 00.14 1; the hexadecimal number equals 4} is valid for the
same channel and module 2. The sams iz valid for oth-
Table 14.4-5: Address overview 1 er channels, whereby the addresses for moduie 2 are

=

The address overview for passive subscribers is ad-
dressed by the units 35 ZP 33 and 35 ZE 93 with
the segment address 2000H .

" Offset corresponds to the ABB Procontic T300 bus
address

composed in the following way:

Address module 2 (in hexadecimal figures ) = address
module 1 (in hexadecimal figures) + 4H. The possible
address area of the analog input ranges from EQXXH
to FEXXH.

ABB Procontic T300/Issued: 11.80
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14.4.4,

Unit  in

Mechanical structure

the

double-sized Eurocard format

160 x 233.4 mm, 1 pitch.

nt

Pt100 medule
35 EA 92 R1

—

Module 2/3 !

—

Module §/1

35 TF 90 R1

| Board carrier
— = =] L5

=

Fig. 14.4-8 Component side (top view)

14.4.5.

14.4.5.1

Plug assignment

Front plug socket BU1

X1

Plug connactors;

X1, X2 | 32-polar bus interface in accordance
with DIN 41 612, part 2, design C

BU1 Z25-polar analogue input on the Pt100
moduie 35 EA 82 (AMP HDP 20)

Pin BU1.1 must be connected to the process cable
screen. All the jumpers on the unit must remain con-
nected (supply status). The P1100 sensor is connected
according to Fig. 14.4-8 for a four-wire connection

{compensation of the line length). The lines to U and
-U are not required for the respective channel with a
two-wire connecticn {(without line compensation).

Pin Signai Meaning Pin Signal Meaning
BU1, 1 Screen | Screen BUT.14 | - - ’
BUT. 2 |11 Channel 1, current input + BUT.15 | U1 Channel 1, voltage input +
BUT. 3 | -U1 Channel 1, voltage input - BU1.16 |- 11 Channel 1, current input -
BU1. 4 [1i2 Channel 2, current input + BU1.17 | U2 Channel 2, voitage input +
BUt. 5 | -U2 Channel 2, voltage input - BU1.18 | - I2 Channel 2, current input -
BUt. 6 |13 Channel 3, current input + BUT.19 | U3 Channel 3, voltage input +
BUT. 7 {-U3 Channel 3, voltage input - BU1.20 | - I3 Channel 3, current input -
BU1. 8 |14 Channel 4, current input + BU1.21 [ U4 Channsl 4, voltage input +
BU1. 9 - U4 Channel 4, voltage input - BU1.22 | -4 Channel 4, current input -
BU1.1C | GND Ground BU1.23 | UB1 5 V voltage
BU1.11 | UBi 5 V voltage BU1.24 | GND Ground
BU1.12 FGND Ground BU1.25 [ uB2 15 V voltage
BU1.13 | - -

E 14.4-6 ABB Procontic T300 Issued: 11.90



Pt100
Screen

—_——— -u

Screen

Pt100 moduie

Fig. 14.4-9 Four-wire connection of the Pt100 moduie

14.4.6  Connecting technology and earth-

ing concept

Application-specific instructions are given in order to
guarantee the interference-free data transmission.

The ideal earthing concept is given in the following fig-
ure, 14.4-10,

Put the screen with the cable
clamp directly onto the screen bus

Electronic cabinet
{acceptor)

Analog input with Pt100

Screen connection

AN

Pt100
Screened system cabK
)
Central reference point
L]
Central earth point
(operating earth)
Fig. 14.4-10: Earthing concept fot the T300 system

with the apalog input 35 EA 92 R1
(Pt100)

The screened process cable may only be put directly
onto the screen bus {(cable clamp) for the acceptor
(etectronic cabinet}. The screen is therefore con-
nected on one side only. The screen is also connected
at pin 1 of the periphery plug (screen connection). A
prerequisite for these measurss is very short and

strong (at least 18 mmZ2) connections of the screens
with a central earth reference point within the cabinst

according to Fig. 14.4-10. The connaction of the ana-
log ground via the encoder cable on the encoder side
only cannot be used for an interference-free opera-
tion. The screened process cabie must be laid on the
screen bus immediately after it has entered the slec-
ronic cabinet. The blank screen is screwed directiy
onto the screen bus with a cable clamp. The screen

ABB Procontic T300/Issued: 11.90
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14.5 Analog input unit 35 EA 92 R2

ez M, 5

80 01 80

ABB Procontic T300/ssued: 11.80

14.5-1




14.5.1 Technical data

Number of inputs

Electrical isclation
input range
Input current

Digital representation of the input signal
Conversion principie

Conversion time per channel
Conversion time for 4 channegls
Common-mode rejection CM

Basic error fimits

Usual error limits (0 °C ...

Screnad line lengths

+ 60 °C)

Current input with 5 V
Current input with +15 V

Front plug
Spatial requirements

Ambient temperature

Storage temperature

Humidity rating

Mechanical stress when installed

4 x Pt100 (2 board measurement cor 4 board measure—
ment})

No

- 50 °C ...
2 mA

+ 400 °C

12 bits {unipolar currant)
successive approximation
< 40 us

160 us

typically 5C d

2.5 promille

8.5 promille
10

(]

m

< 400 mA
< 40 mA

25-polar D plug
2 module socket positions on the 35 TP 90 R1
board carrier

0°C ..
- 25°C ...
F

in accordance with VDE 0180

+ 55 °C
+ 75 °C

Weight 0.10 kg

Order number GJV3073004R2
Accessories:

35 TP 90 R1 board carrier GJR5143600R1

14.5.2 Description

The input unit is to be operated together with the
35 TP 80 only.

Each 35 TP 90 basic unit can be equipped with one to
two analog modules 35 EA 92 R2 selectively. Each of
the analog input modules (module 0/1 to moduls 2/3)
has four input channels, so that the unit has a total of 8
input channels when equipped with two modules. The
basic unit (board carrier) has 4 module socket posi-
tions, whereby one analog moduie 35 EA 92 RZ re-
quires two socket positions.

The converted analog value is availahle after address-
ing & channel and can be read by the unit as a data
word via the MPST bus. The unit is a passive subserib-
er on the MPST bus,

Calculation formulae:

Digital valus {decimal} = DVo

Digital value (hexadecimal) = DVH
Temperature in degrees centigrade = T

1. Converting the temperature into a digital value
{decimal):

DVo= ({ T+ 50 °C) /450 °C ) x 32768

Calculation DVo {Temperature T = 120 °C):
OVo = (( 120 °C + 80 °C) / 450 °C ) x 32758
DVo = 12379

DV+ = 305BM (displayed value 3058H )

2. Conveting a digita! value (decimal) into the tem-
perature:

T=1((DVox 450 °C) /32768 ) - 50 °C

Cailculating the temperature (DVp = 2000 corre-
sponds to 0700H)
T={((0Vox 450 °C )/ 32768 } - &0 °C

T=-225°C

Value assignment:

Temperature Cigital values Decimai values
- 80 °C 000CH v
0°C OE38H 3640
+100 ° C 2AAAH 10922
+200 ° C 471CH 18204
+400 ° C TFF8H 32780

One digit = 450 °C/4086 = 0.11 °C.

14.5-2
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The meaning of the read out valus (V):
Dis | 14| D13 | D12 | D1 D10 | DOS | DOB | DO7 | DOB | DD5 | D04 | D03 | DOY D01 DOO

0 v 3 v v v v v vV Y v v v 0 0 0

Sum V corresponds to D11 ... DOO.

MPST bus

N

35 TP 80 board carrier

Bus adaptation

Za

Module control

A/D converter A/D converter

8-fold 8-fold

PT100 module 0/1{PT100 module 2/3
35 EA 8235 EA 92

Socket 1 { Socket 1
Fig.14.5-1: Block diagram
14.5.3  Basic settings of the board carrier
14.5.3.1 Clock settin
g JF2
Each mod_ule is to be supplied by the 35 TP 90 R2 9.8304 MHz 1 D 5
board carrier with the clock. To this end, a frequency Module 0/1
generated by the 35 TP 90 R2 is selected and odule
switched through to all the modules via the jumper 49125 iz 2 O 6
zone JF2. :
The analog input module 35 EA §1 R2 requires a fre- 2.4576 MHz 3 7
quency of 2.4576 MHz Module 2/3
1.2288 MHz 4 [J 8 7

Fig.14.5-2: Jumper zone JF2: Clock setling on the
35 TP 80

ABS Prozontic T300 Issued: 11.80 14.5-3 E



14.5.3.2 Setting the module arrangement

Ali the jumpers must be inserted on the jumper zone
JF1 for the arrangement of the two Pt100 modules
{i.e., the factory setting remains unchanged). The ar-
rangement of the modules 0/1 and 2/3 is thus created
on the board carrier,

JF1

1 O—0 o
o O—I3J 10
» Module 0/1
3 O—0 11
s O—1 12 )
s O—0 13 ))
s O 14
7 O—0O 15

s O 15
2/

~\

> Module 2/3

Fig. 14.56-3: Jumper zone JF1: Module arrangement
on the 35 TP 90 R1

14.5.3.3 Setting the unit address

The upper hexadecimal figures {AQ8 ... A15) are im-
portant for addressing the analog input (Pt100),
whaereby the uppermost three address bits
A13 ... Albare set permanently to logically t. The ad-

(inserted jumper=|cgicallyD, disconnected jump-

er = logically 1},

The T300 bus address ESQ0OH corre'sponds to the fol-

dress bits A08 ... A12 are set in the jumper zone JF3 lowing bit pattern:
A15 | A4} AI3 | A12 | At1 | A10 | AD9 | ADB | A07 | AD6 | ADS | ADA | A03 | AQZ | ADY | ADC
1 1 1 0 1 0 0 0 X X X X X 0 0 0
< Unit address > <€ Module number™
14.5-4 ABB Procontic T200/1ssued: 11.90



The unit address shown in the example is to be set in
the following way in the jumper zone JF3 cn the board
carrier:

The possibility exists 10 address the input words without
gaps by altering the data block index (DBl) when using
the PLC central units of the ABB Procontic T300 Sys-
tem.The required alteration is shown in table 14 5-6 .

JF3
| {7 6 208 35TP90| 35EA92 MPST bus addresses
ModulglChanne! | Offset ™| Segment input word
2 [ 7 409
0/1 1 {E800H |Passive | cw 0000
D_D subscriber
3 8 A0 0/1 2 | EsosH . EW 00.01
0/1 3 EG10OH " Ew 00.02
« 0o an 0/1 4 | E818H . EW 00.03
5 D'—D 0 212 2/3 1 E804H " EW 00.04
2/3 2 EBQCH " EwW 00.05
/ H N )
Fig.14.5-4: Jumper zone JF3, unit address on the 213 3 E814 EW 00.06
35 TP 90 R1 2/3 4 EB1CH EW 00.07
The MPST bus addresses for the mocules and their Table 14.5-6: Address overview 2
channels are given in table 14.5-4. The input words The module relaesase signals (address bits
{(EW} given in the table are to be used to address the AQO ... AD2} are shown in the following table.
modules when using the PLC central units.
Module A2 AD1 AQ0
35TP30| 35EAQ2 MPST bus addresses
0 0 0 0
Module | Channel| Offset "~ Segment | Input word 2 1 0 0
0/1 1 |esogn | Passive EW 00.00
subscriber ~ _
0 o £808H . EW 00.04 Table 14.5-7 Module release
0/1 3 ER10H . EW 00.08 Setting the lowest address bits for the respective mod-
0/1 4 E8{8H . EW 00.12 ule can be seen from table 14.5-7,
2/3 1 |E804H . EW 00.02 Eﬂ"admf"ea & channel 1 should bo read: th
odule 0 and channel 1 shou e read; this corre-
213 2 |EB0CH " FW00.05 1 sponds to the address S800H (A00, ADT and A2 equal
2/3 3 E814H " EW 00.10 logically 0). The address EB04H (A02 equals logically
2/3 4 £81CH " EW 00.14 1; the hexadecimal number equals 4) is valid for the
same channel and module 2. The same is valid for oth-
Table 14.5 5 Address overview 1 er channels, whereby the addresses for module 2 are

-

The address overview for passive subscribers is ad-
dressed by the units 35 ZP 93 and 35 ZE 93 with
the segment address 2000H .

" * Offset corresponds to the ABB Procontic T300 bus
address

composed in the following way:

Address module 2 (in hexadecimal figures } = address
module 1 (in hexadecimal figures) + 4H. The possible
address area of the analog input ranges from EQXXH
to FEXXH.

ABB Procontic T300/1ssued: 11,80
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Plug connectors:

X1, X2

32-polar bus interface in accordance
with DIN 41 812, part 2, design C

25-potar analogue input on the P1100
module 35 EA 92 (AMP HDP 20}

14.5.4. Mechanical structure

Unit  in the double-sized Eurocard format

160 x 233.4 mm, 1 pitch,

nd ) BU

T | I .
:'rl_
B1U Module 0/1
X1
Pt100 module

35 EA 92 R2

Module 2/3 |

35 TP 90 R1

=

beoard carrier
— = Lh

Fig. 14.5-8 Component side (top view)

14.5.5,

14.5.5.1

Plug assignment

Front plug socket BU1

Pin BU1.1 must be connected to the process cable
screen. All the jumpers on the unit must remain con-
nacted (supply status). The Pt100 sensor is connected

according to Fig. 14.5-8 for a four-wire connection”

{compensation of the line length). The lines to U and
~-U are not requirad for the respective channel with a
two-wire conmection (without line compensation).

Pin Signal Meaning Pin Signal Meaning
BU1. 1 Screen | Screen BU1.14 |-
BUt. 2 1 Channel 1, current input + BU1.15 N Channel 1, voltage input +
BUT. 3 |- U1 Channel 1, voltage input -~ BUt.18 |- Channel 1, current input —
BU1. 4 12 Channel 2, current input + BU1.17 | U2 Channel 2, voltage input +
BU1. 5 -2 Chanrel 2, voltage input - BU1.18 |- 12 Channel 2, current input —
BU1. 6 13 Channel 3, current input + BU1.1¢ U3 Channel 3, voltage input +
BUT. 7 - U3 Charnel 3, voltage input - BU1.20 | -13 Channel 3, current input -
BU1. 8 14 Channel 4, current input + BU1.21 U4 Channel 4, voltage input +
BUt. 9 - U4 Channel 4, voltage input - BU1.22 | - 14 Channel 4, current input —
BU1.10 | GND Ground BU1.23 | UB1 5 V voltage
BU1.11 Us1 5 V voltage BU1.24 { GND Ground
BU1.12 | GND Ground BU1.25 | UBz 15 V voltage
BU1.13 | - -

E 14.5-6 ABB Procontic T300 1ssusd: 11,90



Pt100
» Screen

—_—-—— -

Screen

Pt100 module

Fig. 14.5-9 Four-wire connection of the Pt100 module

14.5.6  Connecting technology and earth-

ing concept

Applicaticn-specific instructions are given in order to
guarantee the interference-iree data transmission and

the EMC-resistance. The ideal earthing concept is giv-
en in the following figure, 14.5-10.

Put the screen with the cable
clamp directly onto the screen bus

Electronic cabinet
(acceptor)

Analeg input with Pt100

Screen connection

AN

Pt100
Screened system catﬂe\
Prot. conducto
Central reference point
_—
Central earth point
(cperating earth)
Fig. 14.5-10: Earthing concept fot the T300 system

with the analog input 35 £EA §2 R?
{Pt100}

The screened process cable may only be put directly
onto the screen bus (cable clamp) for the acceptor
(electronic cabinet). The screen is therefore con-
nacted on one side only, The screen is also connected
at pin 1 of the periphery plug (screan connection}. A
prerequisite for these msasures is very short and
strong (at least 16 mm) connecticns of the screens
with a central earth reference point within the cabinst

according to Fig. 14.5-13. The connection of the ana-
log ground via the encoder cable on the encoder side
only cannot be used for an interference—free opera-
tion. The screened process cable must be faid on the
screen bus immediately after it t.as entered the elec-
tronic cabinet. The blank screen is screwed directly
onto the screen bus with a cabie clamp. The screen

ABB Procontic T300/Issued: 11.90
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15 Binary output units

35 AB 90 R1:
38 SK 80 R3:
35 SK 91 R3:
35 SK 92 R3:
07 BM 61 R1:
07 LM 61 R1:
07 ™™ B1 R1:
07 BRM 61 R2:
35 AB g4 R1.
35 AB 95 R1;
35 AB 96 R1:
35 AB 97 R2:

Binary output unit,
Flat system cable.
Flat system cable.
Flat system cable,
Switch stage,
Lamp driver stage,
Switch stage,
Switch stage,
Binary output unit,
Binary cutput unit,
Binary cutput unit,

Binary output unit,

transistor outputs

relay cutputs

transistor outputs
transistor outputs
reedrelay outputs
transistor outputs
transistor outputs
relay outputs

transistor outputs

24V DC, 4 mA,

220 V AC, 4 A,
24 vV DC, 210 mA,
24V DC, 2 A,

60 vV DC, 100 maA,
24 v DC, 100 mA,
24 V DC, 500 mA,

220V AC/48VDC/24VDC,

24V DC, 2 A,

g4-fold.

electrically isolated,
electrically isolated,
electrically isolated,

32-folg,

4-fold.
8-fold.
4-fold.
8—fold.

electrically isolated, 32-fold.

electrically isolated, 16-fold.

electrically isolated, 16-fold.

ABB Procontic T300/Issued: 11,90
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Binary output unit 35 AB 90 R1

15.1

oy rem oo ks owe dn

15.1-1

11.80

ABS Procentic T300/Issued!



15.1.1 Technical data

Supply voltage

Current input

Signal level of all control signals,
Data and address signals

Max. ouput current, optocoupler transistor
Reverse voltage, optocoupler transistor

Max. voltage reduction for the optocoupler transistor
Test voltage
Permitted temperature range

+5V + 5% (TTL)
< 1.5 A

T
LI .

4 mA
+24 V + 30 %

2V
2 kV eff,

0 °C ... +55 °C

15.1.2 Description

The ouput unit 35 AB 90 is the interface for binary sig-
nals between the control ABB Procontic T300 and the
process.

64 output channe!s, which are galvanically isclated via
optocoupiers, are available on one unit. These are
combined in groups of 16 channels each and ars con-
nected to the various output modules via prefabricated
ribbon cables.

15.1.3 Mechanical structure

The output is a passive subscriber on the MPST bus.

MPST hus

Bus logic Memoary

T

+16 —I'IS +16 +16

Driver and Criver and Driver and Driver and
optocoupler opliccoupler aptocoupler optocoupler
! ]
....1 16 11.... 16 "f... 1186 1F... |16
L] s 1 xa 0 x T x
Group 1 Group 2 Group 3 Group 4

Fig. 15.1-1 Block diagram

Mechanical dimensions

according to DIN 41 494, part 2
Width of the front panel

Connecting elements on the rear
according to DIN 41 812, part 2,
design C

Connection slements on the front side

233.4 x 160 mm

Hx W

4 R=20.32 mm

2 x 32-polar plyg connectors

4 x 34-polar Berg connector,

Quickie type
Dimensions 1 pitch
Weight 0.5 kg
Order number GJR5132200R1
15.1-2 ABB Procontic T300/ssued: 11.90



Overview 1

Connection of the output modules (e.g. 07 LM 61)
via system cable 35 SK 90 to the output unit
35 AB 90

82 1485

channe! 24-31

When providing your own system cable or when using
non-ABB cutput modules it must be noted that the
emitters of the phototransistor always have to be con-
nected to the right contact row of the Berg plug con-
nector (seen from the front panel). The collectors are
connected to the left row.

5.3.4

The module can be driven byte by byte as weli as word
by word.

Settings

Perequisit for switching through of the data bus from
the data bus to the outputs:

1. W =
2. VO =
3. A13, Al4, A15, =

Low
Low
HIGH

Data transfer in case of'BOV" line signai change from 1
to 0.

The address of the moduie set by means of a 10-polar
DIL switch. The switch position OFF represents a log-
ical 1; the position ON represents a logical 0,

The data lines AOC, AD1, AQ2 as well as WO are con-
troiied so that the data are output to the Berg connec-
tors word by word (WO = 1) or byte by byte (WO = 0y.

Table for "WQ" = 0 (Byte prompting)

AQ0 ADT AD2 AD3 ... AT2A13 A14 A1 Signals on

Berg plugs
0 0 0 X ... X% T 1 1 [X3 low byte
1 0 0 X oo X 11 1 | X3, high byte
0 1 0 X ...X T 1 1 [ X4, low byte
1 1 0 X.o.ox 1 1 1 1X4, nigh byte
0 0 1 x...x 1T 1 1 X5, low byte
10 1 X ...X 11 1 [X5, high byte
0 1 1 X ... X T 1 1 [ X8, low byte
1T 1 1 X..o% 1 1 1 [X8, high byte
Table for "W0O” = 1 (Word prompting):
AQC AD1 AG2 AQ3 ... A12A13 A14 A19Signals on
Berg plug
0 0 o0 x ...x 1 1 1 |x3
o 1 0 X.o.o.ox 1 1 1 |x4
0 0 1 X .0 X 1 1 1 [ X5
0 1 i X ... X 11 1 |X%8

x for A3 to A12 means either 1 or O,

Setting of the unit address

ABB Procontic T300/tssued: 11,50
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Overview 2

Mechanical structure 35 AB 30

nd )

X3
Xt
x4
ATZ
X1  MPST bus 32-polar MPST bus interface
X2 MPST bus according to DIN 41 812,
X5 s part 2, design C
ON . N
X3 Output cable
Channels 0-15
X2 X4  Output cable
Channels 16-31 >34—poiar plug connectors
X8 X5  Qutput cabie system cable 35 SK 80,
Channels 32-47{ 35 SK 81, 35 SK §2
J—" X6 Output cable
m Channels 48—63)
Fig. 13.1-2 Component side (top view)
Qverview 3
Plug assignment of 35 AB a0
Plug Channel| Pin Plug Channel} Pin Plug Channreif Pin Plug Channel} Pin
X3 0 33-34 | X4 18 33-34 X5 32 33-34 | X6 48 33-34
1 31-32 17 31-32 33 31-32 49 31-32
2 29-30 18 29-30 34 29-30 50 29-30
3 27-28 19 27-28 35 27-28 51 27-28
4 25-26 20 25-26 36 25-28 52 25-26
5 23-24 21 23-24 37 23-24 53 23-24
8 21-22 22 21-22 38 21-22 54 21-22
7 19-20 23 19-20 39 19-20 55 19-20
8 15-16 24 15-18 40 15-16 56 15-16
9 13-14 25 13-14 41 13-14 57 13-14
10 11-12 26 11-12 42 11-12 58 11-12
11 8-10 27 9-10 43 9-10 58 810
12 7- 8 28 7- 8 44 7- 8 60 7- 8
13 -6 29 5- 6 45 5- 6 81 b- 8§
14 3- 4 30 3- 4 46 3- 4 62 3- 4
15 1- 2 31 1- 2 47 -2 B3 -2
E 15.1-4 ABB Procontic T300/Issued: 11,90



15.2 Cablesandoutputmodules

15.2.1 Flat system cable 35 SK 90 R*

15.2.2 Flat system cable 35 SK 91 R*

80 12 26

8012 28

The system cabie 35 SK 80 connects ine 34-poiar
plug connectors of the ABB Procontic T300 in—/output
unit with the 16-polar plug connectors of 1 or 2 in—/
output modules.

The system cable 35 SK 91 connects the 34-potar
plug connectors of the ABB Procontic T300 output units
with the 8-polar plug connectors of 1 to 4 output mod-
ules.

Examples: 35 EB 90 07 EM 61 Examples: 35 AB 90 07 TM 61
35 AR a0 07 LM 61 35 AR 90 07 ™™ 61, 07 RM 61 and
35 AB 90 07 LM 81 or 07 AM 62 07 RM 61
The following lengths are supplied as standard: The following lengths are supplied as standard:
Cable iength Type Order no. Cable length Type Crder no.
0.5m 35 5K 90 R (GJA5135000R1 0.5m 35 8K 91 R GJR5135100R1
1.0 m 35 SK 80 R2 GJR5135000R2 1.0 m 35 8K 91 R2 GJR5135100R2
1.5 m 35 SK 90 R3 GJR5135000R3 1.5 m 35 SK 91 R3 GJR5135100R3
{preferred) (preferred)
20m 35 SK 90 R4 GJR5135000R4 2.0m 35 8K 91 R4 GJR5135100R4
2.5 m 35 SK 30 R5 GJR5135000R5 2.5 m 35 8K 91 R5 GJR5135100R5
ABB Procontic T200/Issued; 11.80 15.2-1



15.2.3 Flat system cable 35 SK 92 R*

with the 16-polar plug connector of an cutput maduie
as well as the 80-polar plug connectors of 1 or 2 output

modules.
Examples: 35 AB 90 07 LM 81 and 07 TM 81
35 AB 30 07 LM 82, 07 T™ 61
or 07 RM 61
The following lengths are supplied as standard:
Cable length Type Order no.
05m 35 SK 82 R1 GJR5135300R1
1.0m 35 5K 92 Rz GJR5135300R2
1.5 m 35 SK 92 R3 GJR5135300R3
(preferred)
20m 35 SK 92 R4 GJR5135300R4
25 m 35 SK 92 R5 3JR5135300R5
80 12 26
The system cable 35 SK 82 connects the 34-polar
plug connectors of the ABB Procentic T300 output units
15.2-2 ABB Procontic T200/1ssued: 11.80



15.2.4 Relay switch stage 07 RM 61
4 ouput channels 220 V AC, 4 A with

LED

Technical data

80 0176

Supply voltage U
insulation group
Permitted ambient temperature
Switching voltage U,
Current switched |,
Switching capacity P,
with U = 250 vV AC
with U= 30 Vv DC
with U = 250 v DC
Limit frequency
Contact life time 1, unloaded
with 220 v / 4 A
Cut-in delay tg
Cut-out delay tp
Bounce time tp
Current input
Signalisation of the output signal

Weight
Order number

24 v DC * 30 %

C/250 according to VDE 0110
~20 ...+ 65° C

max. 250 Vv

max. 4 A

1 KVA per channei

100 W

50 W

approx. 20 Hz

approx. 1 x 107 operating cycles
approx. 1 x 108 operating cycles
approx. 3 ms

approx. 7 ms

approx. 4 ms

35 mA

1 red LED each

0.2 kg
GJR5211000R1

ABB Procontic T200/Issued: 11.90
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-

03 ' ;
£ 03 _ 0 W3
corle | & D
Pin strip for : %
flat ribbon : :
system cable ! © 53
CoD om :
l R Q50
—_— O+
_ — 0 QY

Block diagram

The relay switch stage 07 AM B1 is controlled by the
ABB Procontic T300 and switches consumers with a
high power requirement.

The module includes 4 independent output channels
with one relay each with change-over contacts. The
inputs are isclated galvanically from the outputs. The
foadability of the change-over contact amounts tc 4 A
with 220 V. The switch status of each output channel is
displayved by a red light—emitting diode.

ARC combination is switched between the source and
working contact for the protection of the contact,
above all when switching inducting consumers. This
represents a matching resistance for the AC current. It
is for this reason, that a greater or smaller voltage can
be measured at an open contact depending on the
sensitivity of the instrument used.

A demagnetization circuit is also required parallel to
the consumer to switch inductive DC loads, e.g., a
free-wheeling diode alone or a series connection of a
diode and a Zener diocds.

Experience has shown. that the lifetime of AC contact-
ers or soienoid valves in the range of 100 ... 1200 VA
and phi = 0.3 ... 0.5 when switching amounts tc > 106
operating cycles.

The circuitry is located in a plastic casing, which is
snapped onto a top-hat-rail of 35 mm in accordance
with DIN 46 277, page 3.

The input signals coming from the ABB Procontic T300
are guided from above via an 8-polar plug connector
by means of the system cables 35 SK 91 or 35 SK 92.

The process signals are output to the front via flat plugs
2.8 x 0.8 mm, which are in three parts and are con-
nected to each other, in accordance with DIN 46 244,

The module requires a 24 V DC + 30 % supply volt-
age, which is connected to the flat plugs + and 0, as it
comes from a separate power supply unit.

—— 10§ ————  —— B
102 __kn :-1
T [ EE
L EEEEEE Module type | Meszs. B

JIIITI  oTEMet 20

S |IIIIII|o7Me1 | 20

I et 07 TM 61 40

DIIII| orAMeEr ) a0

______ 07 AM 62 40
==
o

BBC Thapsdsa

Mounting measuremenis

Move in this direction
{o snap-on

Move in this
direction to detach

wag 74 7T

Notes for mounting

15.2-4
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15.2.5 Lamp driver stage 07 LM 61
8 output channels 24 V DC, 210 mA
with LED

Technical data

80 01 88

Supply voltage Ug
insulation group
Permitted ambient temperature
Output voltage Up
Output current la
Sum la
Current input, all outputs 0 signal
all outputs 1 signal
Signalisation of the output signa!

Weight
Order number

24 ¥V DC *= 30 %

C/380 according to VDE 0110

-20 ... +65° C

> Us_3V)

210 mA per channel

850 mA per module

typically 30 mA

typically 100 mA + output currents
1 red LED each

0.1 kg
GJR5210900R1

e [

—0Q7
EQ7 ® %
COOT]E00 T !
co7 FQ7 ' :
2 T
- > °Q0
£00 ® é
———op
N S

Block diagram

The lamp driver stage 07 LM 61 is controlled by the
ABB Procontic T300 and switches ohmic, inductive and
lamps or loads with a smaller power.

The module includes 8 independent output channels.
These outputs are resistant against short-circuits and
switch themsslves on again automatically after remov-
ing a short-circuit and if the control is present. The out-
put ioadability per channel amounts to 210 mA with
24 ¥V BC. The switch status of each ouput channel is
displayed by a red light-emitting diode.

The circuitry is in a plastic casing, which is snapped
ontc a top-hatrail of 35 mm in accordance with DIN
48 277, page 3.

ABB Procontic T200/ssued: 11.90
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The input signals coming from the ABB Procontic T300
are guided from above via a 16-polar plug connecter
by means of the system cable 35 SK 80 or 35 SK 92,

The process signals are output to the front via flat plugs
2.8 x 0.8 mm, which are in two parts and connected
to sach other, according to DIN 46 244,

The module requires a 24 V DC + 30 % supply voli-
age, which is connected to the flat plugs + and 0, as it
comes from a separate power supply unit.

The flat plug connection LP serves to test the lamp. If
the input LP is connected with 24 V, the process out-
puts are switched through independently of the signal
input (the 8 red LEDs light up). All the outputs can be
loaded with 210 mA for a short time to test the lamps.

The maximum permitted power loss of the moduis fim-
its the total output current to B50 mA, i.e. the simul-
taneity factor of the outputs amounts to 0.5.

105
102

Moduis type i Meas. B
07 EM 61 i 20
07 LM 61 | 20
07 T™M 51 40
07 RAM 61 [oag
07 AM 82 } 40

Mounting measurements

Move in this direction
to snap-on

Move in this
direction to detach kil

Notes for mounting

15.2-8
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15.2.6 Transistor switch stage 07 T™M 61
8 output channels 24 V DC, 2 A with
LED

Technical data

B0 G178

Supply voltage Ug

Insulation group

Permitted ambient temperature

Output voltage Up

Output current Ia

Sum g

(inductive or ohmic)

Together with incandescent lamps
1.0 A + lamp 10 W
or only lamp 18 W

Current input, all outputs O signal
all outputs 1 signal

Signalisation of the output signal

Weight
Order number

24V DC + 30 %

C/380 according to VDE 0110
-20 ... +55° C

=z (Us- 3 V)

2 A per channel

4 A per module

1.8 A+lamp 2 W

1.5 A + famp 5 W

typically 9 mA
typically 85 mA + output currents
t red LED each

0.2 kg
GJR5211100R1

| 5 1
E03 |
cogoo : |
cosl eo3 :

Pin strip for

flat ribbon '
system cahle E0D

0000

Biock diagram

The transistor switch stage 07 T™M 61 is controlled by
the ABB Procontic T300 anad switches ohmic, induc-
tive famps/loads of a greater power.

The module includes 4 independsent output channels,
The output loadability per channe!l amounts to 2 A with
24 V DC. A fast de-excitation is the case with an induc-
tive load, since the outputs are provided with a series
connection of a diode and a Zener diode {47 V). The
switch status of each output channet is displayed by a
red light-emitting diode.

The circuitry is in a plastic casing, which is snapped
onto a top-hatrait of 35 mm according to DIN 46 277,

ABB Procontic T200¢Issued: 11.90
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The input signails coming frorm the ABB Procontic T300
are guided from above via an 8-polar plug connector
by means of the system cable 35 SK 91 or 35 SK 982,
The process signals are output to the front via flat plugs
2.8 x 0.8 mm, which are in three parts and connected
to each other, according to DIN 46 244,

The module requires a 24 V DC = 30 % supply voit-
age, which is connected to the flat plugs + and 0, as it
comes from a separate power supply unit,

The maximum permitted power loss of the modute lim-
its the total output current to 4 A, i.e., the simultaneity
tactor of the output amounts to 0.5.

; 109 ;
102 ]
3 1
: Module tvpe Meas. B
07 EM 61 20
2 07 LM 81 20
07 TM 61 40
/I 07 RM 61 40
------ 07 AM B2 40
o

Bac 70 m e

Mounting measurements

Move in this direction
to snap-on

Move in this
direction tc detach

LAY

Notes for mounting

15.2-8
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15.2.7 Reed relay switch stage 07 AM 62
8 output channels 60 V, 100 mA, with

LED

Technical data

82 14 85

Supply voltage Ug
Permitted ambient temperature
Switching voltage Uy

Permanent current switched [,
Peak current switched
Switching capacity Pa

Current input

Contact life time

Cut-in delay tg

Cut-out delay tg

Bounce time tp

Signalisation of the output signal

24V + 30 %

-20 ... +B5° C
Make contact max. 60 V h
Change-over contact max. 28 V
Make contact max. 100 mA
Change-over contact max. 100 mA
Make contact 500 mA ? each channsl
Change-over contact 250 mA
Make contact max. 3 W
Change-over contact max. 1.5 W 4

typically 15 mA

> 10 operating cycles
approx. 2 ms

approx. 2 ms

<1 ms

1 red LED each

Weight 0.2 kg
Order number GJR5214500R2
ABB Procontic T200/issued: 11.90 15.2-8%




C03.007 wm I 7 ‘I
EC3 07 me . — QU3e. 007
& J—Dﬁ—uo G03h, 007h
43, D HT
o205 wmw—r— [
EOVECS mm . avia, G0sa
- o GOb, QOS5
HI, H5
00,00/ o T A 000000k
o —— g ——0 000, QOka
|
@L 5 Q00b, Q04
1\ oz ! :
20

Pin strip for
ttat ribbon
system cable

Block diagram

The reed relay switch stage 07 AM 62 is controlled by
the ABB Procontic T300 and switches light current ana-
iogue signals.

The modules in¢cludes 8 independent output channels,
6 channeis with 1 make contact each and 2 channels
with 1 change-over contact @ach. The inputs are iso-
lated galvanically from the cutput. A component {re-
sistor, wire jumper, decoupling diode, etc.) can be put
on solder tags in the row with the make contact, The
switch stage is equipped as a standard with
10 Ohm/0.25 W to stop the contacters from sticking.
The switch status of each output channel is displayed
by a red light-emitting diode. The connection is lo-
cated in a plastic casing, which is snapped onto a top-
hat rail of 35 mm in accordance with DIN 46 277, page
3.

The input signals are guided from above via a 16-polar
plug connector by means of the system cable
35 SK 80 or 35 SK 92,

The process signals are output to the front via fiat plugs
2.8 x 0.8 mm, which are in three parts and connected
1o each other, according to DIN 48 244.

The moduie raquires a 24 V DC = 30 % supply volt-
age, which is connected to the flat plugs + and O, as it
comes om a separate power supply unit,

109 I
| i02 C hmo o
B g
EEEEEE Module type Meas. B
SLolll 07 EM 61 20
Toooo 07 LM 61 20
______ 07 TM 61 40
ooote 07 AM B1 40
A 07 AM 62 40
ool
Mounting measurements
Move in this direction
to snap-on
Move in this
direction to detach M=renn

Notes for mounting

15.2-10
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15.3 Binary output unit 35 AB 94 R1

!
g

90 01 7O

ABB Procontic T300/Issued: 11.90
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15.3.1 Technical data

Supply voltage UB1
Current input  {B1 with UB1
Supply voltage UBz
Curren{ input 182 with UB2
Power 1055

Channels per unit

Current supply (on the front);
Supply voltage UP?

Paermitted excess of the supply voltage UP1

without a time limit
for 10 ms
Current input

Output  voltage:
1 signal
0 signal, output unloaded

Output current:
Nominal vaiue
Maximum value
Inductive load
Demagnetization
Switch frequency
Short—circuit resistance

Simuhtaneity factor

Electrical isolation
Signalisaticon

Electro magnetic compatibility
Thermal protection

Ambient temperature

Storage temperature

Hurnidity rating

Mechanical stress when installed

Dimensions
Weight

Order number

Accessories:

+EV 5 %
typicaily < 0.4 A
+ 15V +/—- 5%
typically < 15 mA
8.5 W

32

+ 24 V £ 30%

+ 35V
+ 45 V
<3.7A

Uri - 3 V referring to 0 V externally
< 0.4V

100 mA

125 mA

100 %

via free—wheeling diode

any

present, automatic switch—on again after removing the
short--circuit

100 %

nane, common reference potential 0 V

1 yellow LED per channel

in accordance with I[EC 801/4

The output drivers are switched off with too high a ther-
mal load. The time to switch them on again is
max. 186 s.

0 °C ... +565 °C
=25 °C ... +75 °C
F

VDE G160

1-pitch
0.5 kg
GJR5142800 R1

Front plug 35 5K 90 Rt GJR5144900R1
Label set 35 SB 90 R5 GJR5144600R5
165.3-2 ABB Procantic TA00¢ssued: 11 90



156.3.2  Description

The binary output unit 35 AR 94 is a passive subscriber
on the MPST bus. 32 channels with a lcadability of
100 mA are converted by the MPST bus to the front
plug terminals. The unit supplies 24 v signals and is
resistant against shori—circuits.

The 32 output channels are divided into 4 arcups of 8
channels sach.

The output signals can only be "written”. The writing
can take place in words (decoded word address
WO = 1) cr in bytes (decodsd word address W0 = 0).

Prerequisites for the writing operation:
a) Control signal "W' = 0
b) Control signal ‘/Q" = 0
c} A13, A14 and A15 = 1

The data are copied into the output register with the
decoded addresses AOD, AO1 and the status change of
the signal "BOV' from 1 to 0, after the address coding
has taken place..

A signal ADET (Address detect signal) is output to the

15.3.3 Unit addresses

15.3.3.1

The addresses 'A02’ to 'A12' of the card are set with
the switches §1, 52 (4 bit and 8 bit DIL switches}. Tha
individual switch slaments can be accessed by open-
ing the transparent cover. See fig. 15.3-2 for the posi-
tion of the switches,

Address setting

Note: The iowest switch element of switch S2 is not
connected.

Example for setting the unit address:

Selected unit address: £220

A12 A09 AQ8 AD2 X
ML TLETE T -
| , I 0 ON
EI 2 I 2 0 I
59 32 Switch

bus with a successfu! address comparison (unit ad- (A15 ... A13: always equal 1 for in-/output units
dressed). This signal can be switched off (removing  AD1 ... AGD: selection of the channel groups)
the resistor assembly for RQ}.
MPST bus
= 2,
Write
Bus fogic with an ! !
address switch
] wo
w e,
Electrical isolation
Output ampiifier
LED con rol
X3
Fig.15.3-1 Block diagram
ABB Procontic T300/Issued: 11.90 15.3-3



15.3.3.2 Address division

The MPST address lines are assigned as follows:

A15 A4 A3 A1Z  A11 A1D  A09 | AO8 AQ7 AOB A0S A04 AG3  AD2 | AD1T AQO

1 1 1 X X X X X X X X X X X X X
T300 code of the 31 S52
upper, passive The unit address for switches $1 and 52 can be adjusted.
address area Setting ON = 0
{perm. wired up)
AQ0t1 | ADD| WO Data Cutput channel
0 0 01007 ... D00l 0.07...0.0C
0 H Q0| Di5 ... DO8| O0.15... Q.08
1 0 0| D07 ... DOO| 1.07 ... 1.00
1 1 0|D15 ... D0O8B| 1.15 ... 1.08
0 0 11015 ... D001 0.15 ... 0.00
1 0 11015 ... DOO|l 1.15 ... 1.00
15.3.3.3 Assembly positions Displays:
The assembly positions ADET (acdress detect signal. 32 LEDs Ysliow colour to display the output signals
see Fig. 15.3-2) can be equipped with the resistor RS
{100 Ohms), if necessary. Plug connectors:
15.3.4 Mechanical structure X1, X2 | 32-polar MPST intera‘acel according to
Unit  in  the double-size Eurocard format DIN 46 612, part 2, design G _
160 x 233.4 mm, 1 pitch, X3 40-polar periphery interface {process
w data, +24 V, 0 V, free positions)
Xt ,
ON
A2
51
Aos
X3 408 —
52 E
A02
) -
ONO 1
X2
ol
| |2
Al >

X = not connected
Fig. 15.3-2 Component side (top view)

E 15.3-4 ABB Procontic T300 Issued: 11.90




15.3.5  Plug assignment

15.3.5.1  MPST bus interface, plugs X1, X2

Plug X1:

Pin Signal Meaning Pin Signal Meaning

X1. 2a LB 5 V voltage X1, 2¢ 81 5 V voltage
X1, 4a | UB1 5 V voltage X1.4c |UB1 5 V voltage
X1.6a |- - X1. B¢ - -

X1, 8a | AQD Address bit 00 X1. 8c | AD1 Address bit 01
X1.1C0a | AD2 Address bit 02 X1.10c 1AQ3 Address bit 03
X1.12a | AC4 Address bit 04 X1.12c | AD5 Address bit 05
X1.14a | AGB Address bit 08 X1.74c [ AQ7 Address bit 07
X1.1B6a | AQD8 Address bit 08 Xt.16c | AQD Address bit 09
X1.18a | At0 Address bit 10 X1.18¢c AN Address bit 11
X1.20a | A12 Address bit 12 X1.20c [A13 Address bit 13
X1.22a | Ata Address bit 14 X1.22c | A5 Address bit 15
X1.24a | WO Word transfer X1.24c | PFD Power fail detect
X1.26a |- - X1.26c - -

X1.2Ba |~ - X1.28¢ - -

X1.30a - - X1.30c - -

X1.32a | ACKo Acknowledge out X1.32¢ | ACKi Acknowledge in
Plug X2

Pin Signal Meaning Pin Signal Meaning

X2. 2a DO0 Data bit 00 X2. 2¢ {DO1 Data bit 01
X2. 4a Doz Data bit 02 X2. 4c D03 Data bit 03
X2. Bba D04 Data bit 04 X2. 6¢c |DOs Data bit 05
X2. Ba D06 Data bit 06 X2, 8c |DO7 Cata bit 07
X2.10a Dos8 Data bit 08 X2.10c D03 Data bit 09
X2.12a D10 Data bit 10 X2.12c | D11 Data bit 11
X2.14a | D12 Data bit 12 X2.14c D13 Data bit 13
X2.16a | D14 Data bit 14 X2.18c [D15 Data bit 15
X2.18a | BOV Bus Operation Valid X2.18c |rDY Ready

X2.20a - - X2.20c - -

X2.22a ADET Adress Detect Signal X2.22c  |RS Reset

X2.24a |W Write X2.24c¢ -

X2.26a | 110 O memory area X2.26c - -

X2.28a - - X2.28c |- -

X2.30a ov 0 V voltage X2.30c (O V O V voltage
X2.32a |0V 0 V voltage X2.32¢c OV 0 V voltage

AB3 Procontic T300 Issued: 11.90
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15.3.5.2 Front plug Important:
A suitable equipotential bonding is to be created be-

Pin Signal name Meaning tween the 0 V voltage of the ABB Procontic T300 sys-
X3.011] Up Process voltage tgm and thg external 0 V voltage! There may notbe a
X3.02{ Qutput signal Channel 0.00 difference in the voltage.
X3.03§ Cutput signal Channsl ¢.01 )
X3.04| Output signal Channel 0.02 The external 0 V connections must all be connecied.
X3.05} Cutput signal Channel C.Q3 They do not have a connection on the unit with the
X3.08| Qutput signal Channel 0.04 0 V voltage of the ABB Procontic T300 system.
X3.07| GCutput signal Channel 0.05
X3.08| Cutput signal Channel 0.08
X3.09| Cutput signal Channel 0.07 1
X3.10| Zm1 0 V process voitage {UP1
X391 - - 34
X3.12| Qutput signal Channel 0.08 2.5 Ohms e p1
X3.13 | Output signal Channe! 0.09 ey
X3.14 | Qutput signal Channel 0.10 — l
X3, 15| Output signal Channel 0.11 Cutput
X3.16| Output sigral Channel 0.12 signal
X3.17| Output signal Channel 0.13
X3.18| Output signal Channel 0.14
X3.19] Output signal Channel 0.15
X3.204 - -
X3.211 - Process voltage ¥
X3.22 1 Output signal Channel 1.00
X3.23| Output signal Channel 1.01 hd h
X3.24§ Cutput signal Channel 1.02 10
X3.25} Output signal Channel 1.03 —( 7 Py
X3.26| Output signal Channel 1.04 49
X3.27| Qutput signal Channel 1.05 —(ZP1
X3.28| Output signal Channel 1.06
X3.28 | Output signal Channel 1.07 Fig. 15.3-3: Qutput connection
ig%? Dm 0 V process voltage
X3.32| Output signal Channel 1.08
X3.33 ] Output signal Channe! 1.02
X3.34 | Output signal Channel 1.10
X3.35] Output signal Channel 1,11
X3.36| Qutput signal Channel 1.12
X3.37 | Output signal Channet 1.13
X3.38| Output signal Channel 1.14
X3.39| Output signal Channel 1.15
X3.401 ZP1 0 V process volitage

15.3-6 ABB Procontic T300. ssued: 11.90



15.4 Binary output unit 35 AB 95 R1

#dog TS8 LoD KV 8923

5001 72

15.4-1

.80
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15.4.1 Technical data

Supply voltage Us1

Current input IB1 with U1

Power loss

Fan operation

Channels per unit

Short-circuit common signal output K

Release input F

Input voltage

Nominal value

tor release

for holding
Input current (with release)
Line length (unscreened)
Acknowledgement input Q

Input voltage (ext.)

Nominal value

for acknowledgement
Input current (with acknowledgement)
Line length {unscreened)

Current supply {on the front}:
Supply voltage UpP1
Permitted excess of the supply current for 10 ms
Output current
1 signal with Imax
0 signal, cutput unloaded

Output current
Nominal value
Maximum value
Residual current with 0 signal
inductive load
Demagnetization
Line length {unscreened)
Switch frequency
Short—circuit resistance

Residual output current for unit

Electrical isclation

Parallel connection of output channels
Signalization of the power outputs
Signalization of the short-circuit signal
Signalization of the release input
Signalization of the acknowiedgament input
Electro-magnetic compatibility

Thermal protection

+5V £ 5 %

< 0.4 A

16 W (with 8 A residual current)

yes

32

Signal output K leads to a 1 signal, if there is an over-
current or a short-circuit {red LED } for one or several
outputs.

The signal output can be switched parallel.

1 signal at the release input F (green LED) releases the
output channels, 0 signal switches them off.

+ 24V

+13V ... +33V

-33V ...+ 5V

typically 5 mA

max. 200 m

A 1 signal causes the output channel to be switched on
again after removing the short-circuit, if the device is
in the operating mode "external acknowledgement”
(green LED).

+ 24V

+13 ...+ 33V
typically 7 mA
max. 200 m

+24 + 30 %
+45 V¥

Up1 -3V
<04V

500 mA with UP1 =24 V

650 mA with UP1 =24 V + 30 %

< 500 A

100%

via a free-whesling diode

max. 400 m

max. +1 Hz with max. 5 W

yes, automatic switch-on again after removing the
short-circuit or acknowledgement via a binary input
(X3.30)

8 A

yes, via optocouplers in groups cf 32

max. 16 channels {total current 8 A)

one yellow LED per channel

one red LED

one green LED

one green LED

in accordance with IEC 801/4

The cutput drivers are switchad off with too high a ther-
mal lecad. Switch—-on again time is max. 5 s.

15.4-2 ABB Procontic T300 dssued: 11,90



Ambient temperature

0°C..+55°C

Storage temperature -25°C... +75 °C
Humidity rating F

Mechanical stress when installed VDE 0180

Dimensions 1 pitch

Weight 0.3 kg

Order number GJR5145600R1
Accessories:

Front plug 35 SK 90 R1 GJR5144900R1

Label set 35 SB 90 RS GJR5144600R5

15.4.2 Description 13.4.3  Unit addresses
The binary output unit 35 AB 95 is a passive subscriber

on the MPST bus. 32 channels with a loadability of  15.4.3.1 Address setting

500 mA are converted by the MPST bus to the front
plug terminals. The 32 output channels are divided into
4 groups of 8 channeis each. A maximum of 16 output
channels can be switched parallel. The unit supplies
24 V signals and is resistant to short-circuits. The out-
put signais can only be "written” (in words and in by-
tes).

A short-circuit signal is output to the MPST bus when
reading the unit address and if a short-circuit oceurs.

Diagnosis signal ADET

It can be ascertained with the signal ADET {address
detect signai} and a corresponding diagnosis unit,
whether an addressed unit is present, not present or
present many times.

A signal ADET (Address detect signal) is output to the
bus with a successful address comparison (unit ad-
dressed). This signal can be switched off {removing
the resistor assernbly for R197),

The addresses 'A02' to 'A12' of the card are set with
the switches 21, 52 (4 bit and 8 bit DIL switchas). The
individual switch elements can be accessed by open-
ing the transparent cover. See Fig. 15.4-2 for the posi-
tion of the switches.

Example for setting the unit address:

Selected unit address: E220

A12 A0S AD8 AD2 X

MEE LT
EI 4 I 2 I 0 I

S1 s2 Switch

—— Switch in OFF position

Note:

The lowest switch element X of switch S2 is not con-
MPST bus nected.
— 4
Read . (A15 ... A13: always equal 1 for in-foutput units
KMD AO1 ... ADO: selection of the channel group)
ADET] Data
memory
Write
Bus loglc with an !
address switch
W0
e e pa—
w1 register
re— n
leasoy !
F
Electrical Short—clreuit Etectrical isclation
lsolation return signal |eld Output arnplifier
reiease | {bus) LgD oon?rol
,':T H* IAcknow—zf ! !
[ X3
Fig.15.4-1 Block diagrem
ABB Procontic T300/Issued: 10.§2 15.4-3 E



15.4.3.2 Address division
The MPST address lines are assigned as follows:

AtS  Al4  A13{ A12 A11  A10 A0S | ADB AD7 ADB A05 AD4 A03 AD2 | AD1  AO0O

1 1 1 X X X X X X X X X X X X X
T300 code of the 51 52
upper, passive The unit address for switches S1 and S2 can be adjusted.
address arsa Setting ON =0
(perm. wired up}
AO01 | AOOE WO Data Output channel
0 0 0| D07 ... DOO] 0.07 ... 0.00
0 1 0} Di5 ... DO8B] 0.15 ... 0.08
1 0 01D07 ...DO0} 1.07 ... 1.00
1 1 0jB15... D08} t.15... 1.08
0 0 1| D15 ... BO0O| ©€.15 ... 0.00
1 0 1|P15 ... DOO| 1.156 ... 1.00
15.4.3.3 Assembly positions w
The assembly positions ADET (address detect signal, T l ?.‘_
see Fig. 15.4-2 and Fig. 15.4-3 } is equipped with the
resistor R197 (100 Ohme) by the factory.
15.4.4 Mechanical structure X
Double-size plug-in card in the Europe format 6 U,
1 pitch, 160 mm deep. :
? ON
! 412
r\J—T x28 =1 e[St
° 1 S A0S
I e x26 =) Ell=<
x A08
52
AD2
xi 1 X
X15 Ea.l OND 1
OND
w1~ AIZ X2
@A 51
L= g
3 08 l ;J_
52 E Lf‘\_:
x28 '[] Aa2
OND 1
2 X = not connected
1
x26 '[] Fig. 15.4-3 Componsant side (top view) with the
i printed board GJR5145611P3 (solder
xal .
I 3 ;J— side )

X = not connected

Fig. 15.4-2 Component side (top view)} with the
printed board GJR5145611P1 {sclder
sids)

E 15.4-4 AB3 Procontic T300/Issusd: 10,82




Displays:

32 LEDs  Yellow colour to display the output signals

1 LED Red colour to display the short-circuit sig-
nat

2 LEDs green colour to display the release and ac-

knowledgement

Plug connectors:

X1, X2 | 32-polar MPST bus interface according
to DIN 41 612, part 12, design C

X3 4G-polar periphery interface (process
data, +24 V, 0 V, free positions)

Plug connector X01 for printed circuit GJR514561 1P1
{Fig. 15.4-2) and plug connector X15 for printed cir-
cuit GJRE14561123 {Fig. 15.4-3) have the same func-

tion.

Jumpers 1-2 via acknowledgement input
X3.30
Jumpers 2-3 automatic acknowliedgement

X26, X28 Short-circuit signal to the MPST bus:

x28 Jumpers 1-2. D15= 0 signa! with short-
circulit

or X28 Jumpers 1-2, D02= 0 signal with short—
circuit

Attention: Only X268 and X28 may be inserted with the
printed board GJR5145611P1 (Fig.15.4-2). X26 and
X26 are not allowed to be inserted at the same time.

Faciory settings:

Autocmatic acknowledgement (short-circuit) : X01/2-3
or ' X15/2-3

X01 or Switching on the output channel again after  Data bit D15 = 0 signal with short-circuit:  X26/1-2
X15 removing the short-circuit: Data bit D02 = 0 signal with short-circuit :  X28/1-2
15.4.5 Plug assignment

15.4.5.1 Front plug X3

Pin Signal name Meaning

X3.011UP1
X3.02 1 Cutput signal

Process vcltage
Channel $.0C

X3.03 | Output signal | Channel 0.01
X3.04 | Output signal | Chanrel §.02
X3.0510utput signal | Channe! 0.03
X3.06 |Output signal | Channel 0,04
X3.071Qutput signatl | Channel 0.05
X3.08|Cutput signal [ Channel 0.086
X3.09 |Output signal | Channel 0.07

X3.10{ZPi1
X3.11|Output signal
X3.12|Cutput signal

0 V process voltage
Short—circuit common signal K
Cnarnel 0.08

X3.130utput signal | Channel .09
X3.14Output signal | Channel 0.10
X3.15|0utput signal | Channel .11
X3.1610utput signal | Channel 0.12
X3.17 |Output signal | Channet 0.13
X3.18|Output signal | Channel 0.14
X3.18|Output signal | Channel 0.15

X3.20|ZpP1 0 V process voltage
X3.21 |input signal Release input F
X3.22 |Output signal { Channel 1.00
X3.23|Output signal | Channe! 1.01

X3.24 |Output signal | Channel 1.02
X3.25]0utput signai | Channel 1.03
X3.28|Cutput signal | Channel 1.04
X3.27{0Qutput signal | Channel 1.05
X3.280utput signal | Channel 1.06
X3.29|Output signal | Channe! 1.07

Acknowledgement Q
process voltage

X3.30¢Input signal
X3.31|UP1

X3.32|0utput signal | Channel 1.08
X3.33{Output signal | Channel 1.09
X3.34|Output signal | Channs! 1.10
X3.35|0utput signal | Channel 1.11
X3.36{Output signal | Channel 1,12
X3.37 |Cutput signal | Channe! 1.13
X3.38:0utput signal | Channel 1.14
X3.39|Cutput signal | Channel 1.15

X3.401ZP1 0 V process voltage

The ZP1 connections (0 V process voltage) must all be
connected. They do not have a connection on the unit
with the 0 V voltage of the ABB Procontic T300 system.

1

CUPI

3
—UPp1

 Output
signal

* * C
{7 p1

20
Z Py

40

ZP1

Fig.15.4-4 Output connection

AB3 Procontic T300 Issued: 11,90
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15.4.5.2 MPST bus interface, plugs X1, X2

Plug X1:
Pin Signal Meaning Pin Signal Meaning

X1. 22 juB1 +5 V voltage X1.2¢ |UB1 +5 V voltage
X1. 4a uUBt +5 V voltage X1. 4c U B1 +5 V voltage
X1. 6a - - X1. B¢ - -

X1, Ba | AQO Address bit 00 X1. 8c |AD1 Address bit 01
X1.10a | AQ2 Address bit 02 X1.10c | AD3 Address hit 03
X1.12a | AQG4 Address bit 04 X1.12c (A0S Address bit 05
X1.14a | AOB Address bit 06 Xt.t4c jAQ7 Address bit 07
X1.16a | AQ8 Address bit 08 X1.16¢ JAQ09 Address bit 09
X1.18a | A1C Address bit 10 X1.18¢c | At1 Address bit 11
X1.20a | A12 Address bit 12 X1.20c {A13 Address bit 13
X1.22a | Al14 Address bit 14 X1.22c YA15 Address bit 15
X1.24a | WO Word transfer X1.24c | PFD Power Fail Detect
X1.26a |- - X1.26c |- -

X1.28a |- - X1.28¢c |- -

X1.30a - - X1.30c - -

X1.32a | ACKo Acknowledge out X1.32c | ACKI Acknowledge in
Plug XZ2:

Pin Signal Meaning Pin Signal Bedeutung

X2. 2a DOO Data bit OC X2. 2 D01 Data bit 01

X2. 4a 5oz Data bit 02 X2, 4c {D03 Data bit 03

X2. Ba D04 Data bit 04 X2. 6c D05 Data bit 05

X2. Ba D06 Data bit 06 X2, 8c [DO7 Data bit 07
X2.10a D08 Data bit 08 X2.10c | D09 Data bit 09
X2.12a (D10 . LCata bit 10 X212¢ |D1 Data bit 11
X2.14a | D12 Data bit i2 X2 14¢ |D13 Data bit 13
X2.16a D14 Data bit 14 X2.16c D15 Data bit 15
X2.18a | BOV Bus Operaticn Valid X2.18c |RDY Ready

X2.20a - - X2.20c - -

X2.22a ADET Address Detect Signal x2.22¢ |Rs Reset

X2.24a |W Write X2.24c |R Read

X2.26a | 1O /O memory area X2.26¢ - -

XZ2.28Ba - - X2.28¢c - -

X2.30a |0V 0 V voltage X2.30c (O V G V'voltage
X2.22a Qv 0 V voltage. X2.32c |0V 0 V voltage
15.4.6  Short-circuit and overload treat- D02 or D15 = 1 no overioad or short-circuit

Note: With the automatic acknowiedgement of the
short-circuit, the short-circuit signal is not stored,
i.e. DO2 or D15 became '1’ again.

With the printed board GJR5145611P1 the short-cir-
cuit signal can be evaluated either with D15 or D02.

ment

The following messages appear in the case of a short-
circuit at the output or an cverload:
e Signat K: 1 signal and

e Diagnoses/short—circuit signal to the MPST bus The corresponding channel can
Under the set unit address the D15 data bit can be  #® be switched on automatically (X01/2-3 or X15/2-3
evaluated with the X26/ 1 - 2 jumper insert, or the bridged) or
D2 data bit can be evaluated with the X28/ 1 - 2 ® be switched on again after the acknowledgement
jumper inserted. via the acknowiedgement input X3.30 (X01/1-2 or
D02 or D15 = 0 overload or short-circuit at one or X15/1-2 bridged ) with 1 signal after removing the
several channals short-circuit.

E 15.4-6 ABB Proceontic T300/Issued: 11,80



15.5 Binary output unit 35 AB 96 R1

80 07 01

15.5-1

.80

11

ABB Proceontic T300. /Issued:



15.5.1 Technical data

Supply voltage UB1
Current input 1B1 with UB1
Power {0ss

Fan operation
Channels per unit

Switching voltage

Voitage reduction, clearance between open contacts
Frequency with AC

Supply of the switching voltage

Nominal value of the current switched
Maximum vaiue

Load curreni (fotal)

Leakage current {ocutput unloaded)
Lamp load (nominal current)

Switching capacity with DC

Switch frequency with lamp load
Operating frequency inductive icad
Demagnetizing an inductive load

Electrical isolation

Short-circuit resistance
Signalization
Electro magnetic compatibility

Ambient temperature

Storage temperature

Hurmidity rating

Mechanical stress wnen instalied

+5V+ 5%
<1A
5w

no
16

approx. 12 V o~ ., 250 V ~

< 0.5V (conductive clearance between open contacts)
50 Hz or 60 Hz

via front plugs

2Aor 1A (AC11)

1.1 A x nominai value

16 A

< 10 mA (blocked clearance between open contacts)
500 mA with AC

max. 50 W (demagnetization with an inductive load is
also required externally)

0...8Hz 30 %
max. 2 Hz with a full ioad
RC element and/or a varistor (only effective with AC)

with relay, 4~polar make contacts, 3—polar changeover
contacts

no
yellow

[EC801/4
C°C..+55°C
-25°C ... +75°C
F

in accordance with VvDE 0160

Dimensicon 1 pitch
Weight 0.5 kg
Order number GJR5142300R1
Accessories:
Frornt ptug 35 ST 80 R1 GJR5144800R1
Label set 35 SB 80 R7 GJR5144600R7
15.5-2 ABB Procontic T300:lesuad: 11,60



15.5.2

The relay output unit 35 AB 98 is a passive user on the
MPST bus. The unit converts 18 channals via a relay
(12 make contacts and 4 changeover contacts) with a
suitable toadability of the current switched of 2 A or 1 A
(ACT1) with a maximum switching capacity of 50 W
from the MPST bus to the cutput terminals as ASB
Procontic T300 outputs. The unit switches voltages of
12V ... 250 Ve~

Description

MPST bus
ADET P _Data
- wiemory
Write
us logic with an
address switch

WO
Output
- register

—

Diagnosis signal ADET

it can be ascertained with the signal ADET (Address
detect signal) and a corresponding diagnosis unit
whether an addressed unit is pressent, not present or
present many times. The signal ADET is output to the
bus with a successful address comparison (unit ad-
dressed). This signal can be switched off. (Remove
the resistor assembly R37.)

15.5.3. Unit addresses

15.6.3.1 Address setting

The addresses "A1" to "A12" of the card are set with
the switches S1, 52 {4 bit and 8 bit DiL switches). The
separate switch elements can be accessed by opening
the transparent cover. See Fig. 15.5-2 for the position
of the switchas,

Example for setting the unit address;

Selected unit address: E420

address comparison LED display
[ ey A12 AD9 A8 AO1
i MTLTTLEI T .
, l l 0 ON
| X3 | | 4 | 2 | o
51 s2 Switches
ig.15.5-1 Block di
Fig.15 ock diagram A15 ... A13: always equal 1 for in-/output units
AOQ: selection of the channel group
15.5.3.2 Address division
The MPST address lines are assigned as follows:
A1S  At4  A13| A12Z  A11  A10 A09 | AD8 AO07 A0S AQOS  AQD4  AD3  A02  A01 | ADO
1 1 1 X X X X X X X X X X X X X
T300 code of the 51

upper, passive
address area
{(perm. wired up)

Setting ON = 0

S2
The unit address for switches $1 and S2 can be adjusted.

1

ADQ| WO Data Output channel
1 O D07 ... DOO| 0.07 ... 0.00
0 0] D15 ... D08} C.15 ... 0.08
0 11015 ... 000 0.15 .., 0.00

15.5.3.3 Assembly positions

The assembly position ADET (Address detect signal},
see Fig. 16.5-2, is equipped with the resistor A37 by
the factory.

ABB Procontic T300 Issued: 11.80
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15.5.4, Mechanical structure

Displays:

16 LEDs, yellow colour, to display "relay applied”.

Unit in  the double-sized Eurocard format

1680 x 233.4 mm, 1 pitch.

nJ )

3 A08
52
A01

)

Fig.15.5-2 Component side (top view)

| ™ [

X1

Plug connectors:

X1, X2

32-polar MPST bus interface according
to DIN 41 612, part 2, design C

40-polar periphery interface (process
data, +24 V, 0 V, free positions)

15.5-4

£88 Procontic T3004ssued: 11,90




15.5.5 Plug assignment

15.5.5.1  MPST bus interface, plugs X1,X2

Plug X1:

Pin Signal Meaning Pin Signal Meaning

X1. 2a Uat 5 V voltage X1. 2c {ugi 5 V voltage
X1. 4a UB1 5 V voltage X1.4c (4B 5 V voltage
X1.86a |- - X1. B¢ - -

X1. 8Ba | AQ00 Address bit 00 X1. 8c |AD1 Address bit 01
X1.10a | AD2 Address hit 02 X1.10c AD3 Address bit 03
X1.12a { AD4 Address bit 04 X1.12c [ADS Address bit 05
Xi.14a | AQS Address bit 06 X1.14c | AQ7 Address bit 07
X1.16a | ADB Address bit 08 X1.186c (A0S Address bit 09
X1.18a | A10 Address bit 10 X1.18c [A11 Address bit 11
X1.20a | A12 Address it 12 X1.20c TA13 Address bit 13
X1.22a | A14 Address bit 14 C[X1.22¢c JA1S Address bit 15
X1.24a | WO Word transfer X1.24c | PFD Power Fail Detect
X1.26a | - ~ . X1.26c |- -

X1.28a | - - X1.28¢c |- -

X1.30a |- - X1.30c |- -

Xi1.32a | ACKo Acknowledge out X1.32¢ | ACKi Acknowledge in
Plug X2:

Pin Signal vieaning Pin Signal Meaning

X2. 2a DO0 Data bit 00 X2. 2c 1DOt Data bit 01
X2. 4a DO2 Data bit 02 X2.4c |DC3 Data bit 03
X2. 6a D04 Data bit 04 X2. Bc D05 Data bit 05
X2. 8a D06 Data bit 06 X2. 8c |DO7 Data bit 07
X2.10a | D08 Data bit 08 X2.10c | D09 Data bit 09
X212a {Di0 Data bit 10 X2.12¢ |D11 Data bit 11
X2.14a D12 Data bit 12 X2.14c |D13 Data bit 13
X2.16a | D14 Data bit 14 X2.16c |D15 Data bit 15
X2.18a | BOV Bus Operation Valid X2.18c |RDY Ready

X2.20a - - X2.20c |- -

X2.22a ADET Address Detect signal X2.22¢ |RS Reset

X2.24a |W Write X2.24c |- -

X2.26a | 1/0 /O memory area X2.26c |- -

X2.28a - - X2.28¢c |- -

X2.30a j0OV 0 V voltage X2.30c |0V 8 V voltage
X2.32a 0V 0 V voltage . X2.32¢c [0V 0 V voltage

ABB Procontic T300/Issued: 17.80 15.5-5



15.5.5.2 Front plug X3

26, 27,28, 29736, 37,38, 3

polar like make contacts.

9 are designed as four-

Pin Relay contact Meaning

x3.01] ~ VCC CHANGEOVER CONTACTS

X3.02f Common centact| Channel 0.00 4 Comman
3.03] NO contact Channs! 0.00 contact

X3.041 NC contact Channel! 0.00 \ 4

X3.05] - -

X3.C6| Common contact] Channel ©.01,0.02,0.03 [ NO

X3.07] NO contact Channel C.01 ZS' -_) i contact

X3.08] NO contact Channel 0.02 "

X3.08] NO contact Channel 0.03 EY NC

X3.10¢ — - — contact

X3.11] - - -

X3.12| Common contact| Channel 0.04 -

X3.13] NO contact Channe! 0.04 -

X3.14| NC contact Channe} 0.04

X3.15| - N GND -

X3.16| Common contacti Channet 0.05,0.06,0.07 .

X3.17] NO contact Channel 0.05 .

X3.18] NO contact Channel 0.06

Xg;g NO contact Channel 0.07 .

X3. - -

X3.21| - - veo NO CONTAGT

X3.22] Common contact| Channel 0.08 . Common

X3.23] NO contact Channel 0.08 . contact

X3.24] NC contact Channel 0.08 4

a8l o C 0.09.0 —

X3.2 ;ommaon contact{ Channet 0.05,0.10,0.11 NO

X3.27| NO contact Channel 0.09 iNDAR contact

X3.28f NO contact Channe! 0.10 \

X3.29| NO contact Channel 0.11 -

X3.30| - - — -

X3.31] - - .

X3.32] Common contact| Channel 0.12 | NO

%3.33| NO contact Channe! 0.12 [ZI \ contact

X3.341 NC contact Channel 0.12 M .

X338 - - GND .

X3.36] Common contactf Channe! 0.13,0.14,0.15

X3.37| NO contact Channel 0.13 : [ ©° NO

X3.38| NC contact Channel 0.14 m '\ contact

X3.39]| NO contact Channe! 0.15

X3.40| - -

The connections 2, 3,4/ 12, 13, 14 /22, 23, 24 / 32,
33, 34 are designed as three-polar like changeover
contacts; the connections 6,7, 8,9/ 16, 17, 18, 19/

Fig.15.56-3 Qutput connection

15.5-6
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Binary output unit 35 AB 97 R2

15.6

90 C7 00

15.6-1

.90

11
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15.6.1 Technical data

Supply voltage Ut

Current input 181 with UB1

Power loss

Fan cperation

Channels per unit

Short—circuit common signal output K

Release input F

input voltage

Nominal valug

tor reiease

for holding
Input current (with reiease)
Line length (unscreened)

Acknowledgement input Q

input voltage (external)

(ext.) nominal value

for acknowledgemeant
Input current {acknowledgement)
Line length (unsreend}

Current supply {(on the front):
Supply voltage UP1

Output voitage
1 signal with Imax
0 signal, output unloaded

Qutput current
Nominal value
Current switched, permitted range
Residual current with 0 signal
Inductive load
Demagnetization
Limit inductive cut-out voltage
Operating frequency with an inductive lcad
Lamp load, nominal current
Loadabifity of the front plugs

Line length (unscreened)
Switch frequency for lamps

Short—circuit resistance

Residual output current for unit
Electrical isolation

+5V 5%

typically < 0.3 A

12 W {with 8 A residual current)

yes

16

Signal output K has a 1 signal with overcurrent or a
short-circuit (red LED) for one or several outputs.
Signal output can be switched parallel.

1 signal on the release input ¥ (green LED) releases
the output channels, 0 signal switches them off.

+ 24V
+ 13V ...+ 33V
~33V ...+ 5V

typically 5 mA
max. 200 m

A 1 signal causes the output channe! to be switchad on
again after removing the short-circuit, if the device is
in the operating mode "external acknowledgement”,
{green LED)

+ 24V
+13 ...+ 33V

typically 7 mA
max. 200 m

+ 24V +30 %

up1 - 3V
< 0.4V

2 A with UP1 =24 v

0.01 ... 2A

max. 1 mA

100 %

via a free-wheeling diode

URl = - 47 V

2 Hz (with 1 A); 0,1 Hz (with 2 A)
300 mA |

4 A per plug

max. 400 m
max. 11 Hz with max. 10 W

yes, autormatic switch-on again after removing the
short—circuit or acknocwledgement via the binary input
(X3.30)

8 A

yes, via optocouplers in groups of 8

15.6-2 ABB Procontic T300:1ssued: 11.90



Parallel connecticn of the output channels

Signalization of the powser outputs
Signaiization of the short-circuit signai
Signalization of the release input
Signalization of the acknowledgement input
Electro magnstic compatibiiity

Thermal protection

Ambient temperature

Storage temperature

Humidity rating

Mechanical stress when installed

Dimensions
Waeight
Order number:

Accessories:

meax. 2 channels (4 A};
the parailel connection of the following channels is ai-
lowed:

Q.00 and 0.01, 0.02 and 0.03,
0.04 and 0.05, 0.06 and D.07
0.08 and 0.09, 0.10 and 0.11,
012 and 0.13, 0.14 and Q.15
one yellow LED per channel
one red LED

one green LED

one green LED

in acocrdance with IEC 801/4

The output drivers are switched off with too high a ther-
mal load.

[}

SR

+ 5

g
°C ..

F
in accordance withh VDE D160

°C

+ W
-] 0
» O

N

Front plug 35 ST 90 R1
Label set 35 SB 90 R8

15.6.2

The binary output unit 35 AB 97 is a passive subscrib-
er onthe MPST bus. 16 channels with a loadability of
2 A are converted from the MPST bus to the front plug
terminals. The 16 output channels are divided into
2 groups of 8 channeis each. The unit supplies 24 V
signals and is resistant to short—circuits. The output
signals can only be "written” (in words and bytes).

Description

A short-circuit signal is output to the MPST bus, if a
short-circuit occurs when reading the unit address.

Diagnosis signhal ADET

It can be ascertained with the signal ADET (Address
detect signal) and a corresponding unit, whether an
addressed unit is present, not present or present many
times. The signal ADET is output to the bus with a
successful address comparison {unit addressed) . This
signal can be switched off (remove the resistor assem-
bly R197}.

1 pitch
0.5 kg
GJR5145700R2
GJR5144900R1
GJR5144600R8
MPST bus
Read ‘
KD
——=Oxs
Write
us logic with an l !
address switch
VW0
i—T Output
T register
Re- l
laase
F
Electrical Short-circuit Electrical isclation
isolation return signal e Ou1gut amplifier
Release - {busj L Drcon rol
4
F H' el
L X3 |

Fig.15.6-1 Block diagram

ABB Procontic T300 Issued: 11.80
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15.6.3 Unit addresses

15.6.3.1

The addresses "Al1"” to "A12" of the card are set with
the switches 351, S2 (4 bit and 8 bit DIL switches}. The

Address setting

Exampie for setting the unit address:

Selected unit address: E420

separate switch elements can be accessed by opening 12 ADD AODSB AD1
the transparent cover. See Fig. 15.6-2 for the position 1 OFF
of the switches. H H H H H H H ﬂ H H H H
| l | 0 ON
EI 4 l 2 | 0
51 52 Switches
{A15 ... A13: always equal 1 for in—/output units
AQO: selection of the channel group)
15.6.3.2 Address division
The MPST bus address lines are assigned as follows:
Als At4 A13: A12 A1l A0 AQ9 | ADB  AD7 A08 A0S AD4 AD3  AD2  A0f| AQO
1 1 1 X X X X X X X X X X X X X
T300 code of the 51 52
upper, passive The unit address for switch S1 and S2 can be adjusted.
address area Setting ON = 0
{perm. wired up)
|
ADCI WO | Data Output channel
i 0 |007 ... DOOY 0.07 ... 0.00
Ot 0 ID15 ... DO 0.15 ... 0.08
O] 1 D15 ... DOOJ 0.15 ... 0.00

15.6.3.3 Assembly positions

The assembly position ADET (address detect signal,
see Fig.15.6-2 and Fig. 15.6-3) is equipped with a
resistor R197 (100 Ohms) by the factory.

15.6-4
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15.6.4 Mechanical structure
Unit in the double-size Eurocard format
180 x 233.4 mm, 1 pitch.
X1
OND
A2
E
AD9
] 3
X3 x27 E}l C=1x13 A08
s2
AQl
RIS7 OND 1
ADET
X2
x2s[:]!

Fig. 15.6-2 Component side {top view) with the
printed board GJR5145711P1 (solder

side)}

X1
OND
412
sl E afs
3 A08
1
B3 NIE' L] xe7 A08 ,
52 T
A01
ONO 1
x26[F]! X2
RI7
' ADET o

s

Fig. 15.6-3 Component side (top view) with the
printed board GUR5145711P2 (solder
ciria)

) SRAT)

Displays:

® 32 LEDs. yellow colour, to display the output signals

® 1 LED, red colour, to display the short-circuit signal

® 2 LEDs, green colour, to display the release and ac-
knowledgement

Plug connectors:

X1, X2 | 32-polar MPST bus interface according

to DIN 41 612, part 2, design C

X3 40-polar periphery interface {process

data, +24 V, 0 V, free positions)

X13 Jumpers 1-2: external acknowledgement.

Jumpers 2-3: automatic acknowledgement
X28 Snort-circuit signal to the MPST bus
Jumpers 1-2: D15
Jumpers 1-2: ZP1.0-ZP1.1
(C V external)
Channel 0.00 ... 0.07 and 0.08 ... D.15
Factory settings:
® Automatic acknowledgement
X13/2-3
® [ata bit D15=0 signal for short-circuit: X26/1-7
® Connecting the process voltage ZP1 of the channel
groups 0...7 with the charne! groups 8...15:
Xe7/1-2

xX27 connection

{short-circuit};

el
5]

ABB Procontic T300. Issued: 11
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15.6.5 Plug assignment
15.6.5.1 MPST bus interface, plugs X1,X2
Plug X1:
Pin Signal Meaning Pin Signal Meaning
X1. 2a UB1 5 V voltage X1. 2¢c |Ust 5 V voltage
X1, 4a UBT 5 V voltage X1. 4c jUB1 5 V voltage
X1.6a |- - X1. Bc - -
X1, 8a 1 A00 Address bit 00 X1. 8¢ tADI Address bit 01
X1.10a | AD2 Address bit 02 X1.10c 1 A03 Address bit 03
X1.12a | AG4 Address bit 04 X1.12¢c [AD5 Address bit 05
X1.14a | ADB Address bit 06 X1.14c [AQ7 Address bit 07
X1.18a | A08 Address bit 08 X1.16c | AQ09 Address bit 09
X1.18a | A10 Address hit 10 X1.18¢c |[A11 Address bit 11
X1.20a | A12 Address bit 12 X1.20c [A13 Address bit 13
X1.22a 14 Address bit 14 X1.22¢c [A15 Address bit 15 g
X1.24a | WO Word transfer X1.24c | PFD Power Fail Detect
X1.26a | - - X1.26c |- -
X1.28a | ~ - X1.28c - -
X1.30a - - X1.30c - -
X1.32a | ACKo Acknowledge out X1.32c | ACKi Acknowledge in
Piug X2:
Pin Signal Meaning Pin Signal Meaning
X2. 2a Deco Data bit 00 X2. 2c | DO Data bit 01
X2, 4a DO2 Data bit 02 X2. 4c |DO3 Data bit 03
X2. Ba D04 Data hit 04 X2. 6c |DD5 Data bit 05
X2. Ba D06 Data bit 06 X2. 8¢ |DO7. Data bit 07
XZ2.10a D08 Data bit 08 X2.10c | D08 Data bit 09
X2.12a | D10 Data bit 10 X2.12c |D11 Data bit 11
X2.14a (D12 Data bit 12 XZ2.14c |Di3 Data bit 13
X2.16a | D14 Data bit 14 X2.16c |D15 Data bit 15
X2.18a | BOV Bus Operation Valid X2.18c |[RDY Ready
X2.20a |- - X2.20c -
X2.22a ADET Address Detect Signal X2.22¢c [RS Reset
X2.24a | W Write X2.24c’ |R Read
x2.26a |10 /O memory area X2.26c | - -
X2.28a |- - X2.28¢ |- -
X2.30a |0V 0 V voltage X2.30c 0V 0 V voltage
X2.32a |0V 0 V voltage X2.32¢ |GV 0 V voltage
15.6-6 ABB Procontic T300.Issued: 15.90



156.6.5.2 Front plug X3

Pin Signal name Meaning

X3.01|Upr Process voltage
X3.02[Output signal Channel 0.00
X3.031UP1.0 (0.00, 0.01} | Process voltage
X3.04 10utput signal Channel 0.01
X3.0512ZpP1.0 (0.00, 0.0%) 0 V process voltage
X3.06 [Output signai Channel 0.02
X3.07{UPt.0 (0.02, 0.03) Process voltage
X3.08|0utput signat Channe! .03

X3.09|ZP1.0 (0.02, 0.03)
X3.10

0 V process volitage
X3.11 1 Output signal

Short-circuit common
signal K

Channel 0.04

Process voltage

X3.121Output signal
X3.13[UP1.0 {0.04, 0.05)

X3.14 |Qutput signal Channel 0.05
X3.151ZP1.0 (0.04, 0.05) 0 V process voltage
X3.16|Output signal Channel 0.06
X3.171UP1.0 (0.06, 0.07) Process voltage
X3.18 [Cutput signal Channel 0.07

X3.19]1Zp1.0 (0.08, 0.07) 0 V process voltage
X3.201-

X3.211lnput signal Release input F

X3.22 [Output signal Channel 0.08
X3.23{UP+.1 {0.08, 0.09) Process voltage
X3.24|0utput signal Charrnel 0.08
X3.25)2Zpr1.1 (0.08, 0.09) 0 V process voltage
X3.26[Output signal Channel 0.10
X3.27|1UP1.1 (0.10, 0.11) Process voltage
X3.28 ) Output signal Channei 0.11

X3.29|ZP1.1 (0.70, 0.11)
X3.30Input signal
X3.31[UP1

0 V process voltage
GQuitterung Q
Process voltage

X3.32 |Output signal Chanrel 0.12
X3.33|UpP1.1 (0.12, 0.13) | Process voltage
X3.3410utput signal Channel 0.13
X3.3514P1.1 {0.12, 0.13} 0 V process voltage
X3.36] Output signal Channel 0.14
X3.371UpP1.1 (0.14, 0.15) Process voltage
X3.38]Output signal Channel 0.15

X3.3%12ZP1.1 (G114, 0.15)
X3.40| ZP1

0 V process voltage
0 V process voltage

The external 0 V connections {ZP1.0, ZP1.1) are inter-
connected with the closed jumper X27.

important;

UP1 (X3.1}) and ZP1 (X3.40) must always be con-
nected. Otherwise, each output IC (2 channels each)
must be supplied separately with UP1.0 or UP1.1 and
ZP1.0or ZP1.1 (0 V ext.} depending on the use {cur-
rent load of the front contact).

L Ues (4 24 V)

2 sy o Channel 0.00. 0.01
Tﬁ’umo Channel 0.02. 9.03
~~{Up1.0 Channel 0.04. 005
1QUP1,U Channel £.06. 0.07
23‘{UP].D Chanrel 0.08, 0.09
{Ur1.0 Channel 0.10. 0.11
38U 5 Channel 0.12. 0.13

7 r
“Upi.o Channel 0.14, §.15

- Output
signai

®»

‘——5(2p1.o Channel 0.00. 0.01
""_'g_(ZPI,O Channel 6.02, 0.03
"_i(zpmo Channel 0.04, 0.05
‘._'A'CZPI.D Channei .06, 0.07

xXe7

25
Zpt.0 Channel 0.08, 0.09

29
"-'—3-;-(2531‘0 Channel 0.10. 0.11
"——39—(291.0 Channe! 0.12. 0.12
'—E(z;w.o Chanrel 0.14. 0.15

(ZP: (external D V )

Fig.15.6-4 Output connection

15.6.6  Short-circuit and overload treat-

ment

The following signals are output in the case of a short—
circuit on the outputs or an overload:

e Signal output K: 1 signal and

® Diagnoses/short-circuit signal to the MPST bus
Under the set unit address the D15 data bit can be
evaluated with the X268/ 1 - 2 jumper insert.

D15 =0 overload or short—circuit at one or sev-
eral channals
015 =1 no overload or short—circuit

Note: With the automatic acknowiedgement of the
short-circuit, the short-circuit signal is not stored,
i.e. DO2 or D15 became "1’ again.

The corresponding channe! can

® be switched on again automatically
bridged) or

® be switched on again with 1 signal after an acknow-
ledgement via the acknowiedgement output X3.30
{X01/1-2 bridged) after removing the short-circuit.

(X01/2-3

ABB Preocontic T300 Issued: 11.80
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16 Analog output units

35 AA 91 R2: Analog output unit, voltage + 10V, 16 bit resolution, 4-fold.
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Analog output unit 35 AA 92 R2

16.1
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16.1.1 Technical data

UBi posittve supply voltage
Us? positive supply voltage
JB3 positive supply voltage

81 supply current for UB1
182 supply current for UB2
183 supply current for UB3

Ix7 is the output current of the analog amplifier taken

tfrom plug X7

Total power foss

Cutput data (non-fleating):
For digital value 7FFFH (+ FS)
For digital value B8000H (- FS)

Arithmetical resolution (1LSB)
Monoteny

Detay of the output amplifier
for the output signal change
from +FS to -F5

Leading resistor

Qutput inductivity bifilar reactor
Effective inductivity

Zerc point error:

With factory zero balance

With zero balance in the system
Zero point drift

in the permitted temperature range

Output voltage error:

With factory zerc balance

With zero balance in the system
Qutput voltage drift

in the permitted temperature range

Symmetry and linearity error
Symmetry and linearity drift
in the permitted temperature range

Offset voltage, setting range
Qutput voltage, setting range

Ambient values:

Ambient temperature

Storage temperature

Humidity rating

Mechanical stress when installed

Weight
Dimensions
Order number:

5V
15V
- 15V

+
32

+
(S0 IS
2

o+

i

20 %

coo
—_—
> > I»
I+ 1+ i+

+ 10V - 1LSB
- 10V

0.305 mv
14 bits

< 200 us
> 5k

typically 140 puH
typically 1.5 pH

<17 mv
<5 mV

< 10mv
<_17 my
<5 mVv
< 0.08%
< 4mVv

< 2mV

15 mV
25 mv

typically
typicaily

I+ 1+

0°C..+55°C

F
VEE 160

0.4 kg
1 pitch
GJR5143000 R2

20 % plus IX7
20 % plus Ix7

-256°C ...+ 75 °C

16.1-2
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16.1.2  Description

The analog output 35 AA 82 RZ s a passive subscrib-

er on the MPST bus and mainly executes the following

functions:

- Saving for 16 bit speed nominal values in the regis-
ters. which can be written by the MPST bus.

-Conversion of the digital nominal value into an analog
voltage and output at tha drive amplifier (non-float-
ale}

- Qutput of the output voltage of £10 V with 2 unity
control-factor setting

— Resetting the output value

MPST 60

ili

y

| Status Iogic—l

N
Fus logic and bus controi unit]

L Bus coupler ]

I X7 1
Fig.16.1-1 Block diagram of the analog output
35 AA 82 R2
16.1.3  Mechanical structure

Unit in the double-size Eurocard format

180 x 233.4 mm, 1 pitch. }l_
Plug connectors:
& |
X1, X2 | 32-polar bus interface according to X?[ g g E § g g = o X1
DIN 41 612, Part 2, design C I'jlj [”j DD DE]
X7 Analogue interface, AMP HDP 20, $—polar o
A2
I[ja ;
=]
uy
;B_ 5
xio =]
X2
v i
Fig. 16.1-2 Component side (top view)
Fins. which ars not drawn ., are m.?ag_}ri_n.g pDiﬂtS. which
may not be connected.
ABB Procontic T300 lssued: 11.80 16.1-3 E



16.1.4  Plug assignment

16.1.4.1 MPST bus interface, plugs X1, X2

Plug X1:

Pin Signal Meaning Pin Signal Meaning

X1. 2a | UB 5 V voltage X1. 2¢ |[U®& 5 V voltage
X1. 4a Bt 5 V voltage X1. 4¢ Us1 5 V voltage
X1. 6a |UB3 - 15 V voltage X1.6c [UB2 15 V voltage
X1. 8a | AQ Address bit 00 X1. 8c AQDY Address bit 01
X1.10a | AQZ Address bit 02 X1.10c [AQ3 Address bit 03
X1.12a { AQ4 Address bit 04 X1.12¢c | ADS Address bit 05
X1.14a | AQB Address bit 06 X1.14¢c [ AQ7 Address bit 07
X1.16a | AC8 Address bit 08 X1.16¢c | AOS Address bit 09
X1.18a | A10 Address bit 10 X1.18c [ A1 Address bit 11
X1.20a | A12 Address bit 12 X1.20c [ A13 Address bit 13
X1.22a | Al4d Address bit 14 X1.22¢ Alb Address bit 15
X1.24a - - X1.24¢ - -

X1.26a |- - X1.26¢ - -

X1.28a | - - X1.28¢ - -

X1.30a |- - X1.30c |- -

X1.32a } ACKo Acknowladge out X1.32c [ ACKi Ackncwledge in
Plug X2:

Pin Signal Meaning Pin Signal Meaning

X2. 2a 510[0] Data bit 00 X2. 2¢c | D) Data bit O1
X2. 4a Doz Data bit 02 X2. 4¢c D03 Data bit 03
X2. 6a Bo4 Data bit 04 X2. 6¢c |DOb Data bit 05
X2. Ba D06 Data bit 06 X2. 8c D07 Data bit 07
X2.10a | DO8 Data bit 08 X2.10c |DO09 Data bit 09
X2.12a 010 Data bit 10 X2.12c D11 Data bit 11
X2.14a D12 Data bit 12 X2.14c |D13 Data bit 13
X2.16a | D14 Data bit 14 X2.16c |D15 Data bit 15
x2.18a |BOV Bus Operation Valid X2.18¢ |RDY Rsady

Xe.20a - - X2.20c - -

x2.22a |- - X2.22c |RS Reset

X2.24a | W Write x2.24c |R Read

X2.26a |10 /0 memoery area XZ.26c -

X2.28a - - X2.28c - -

X2.30a |0V 0 V voltage X2.30c |0V 0 V voltage
X2.32a |0V 0 V voltage X2.32¢c 10V 0 Vv voltage

16.1-4 - ABB Procontic T300.tssued: 11.90




16.1.4.2 Front plugs

Analog interface (plug X7):

PIN Signal name{Meaning

X7.1 | Ua1l Analogue voltage |
X7.2 |GVl 0 V anaiogue |

X7.3 | Ua2 Analogue voltage |l
X7.4 | ov2 0 V analogue |l
X7.5 [ Ua3 Analogue voltage il
X7.6 | 0V3 0 V analogue Il
X7.7 | Uad Anaiogue voltage IV
X7.8 | Ov4 0 V analogus IV
X7.9 | - Screen

16.1.5 Unit addresses on the MPST bus

16.1.5.1 Address division

The MPST address lines are assigned as follows:

Al5 Al4  AI3| AT2 A1l A0 A0S  AD8 AD7 A06 A05| A04 AQ031 A0Z  AQ01  ADD
1 1 1 X X X X X X X X X X 1 0 0
MPST code of the; Unit address for S1 on the analogue output Address Writing in the
upper, passive 35 AA 92 can be adjusted. of the digital value
address area (See also 16.1.6.1} functional
(perm. wired up) unit
16.1.5.2 Address overview 16.1.6  Settings
16.1.6.1 Setting the unit address
Access Address| Data ,
DIL switch S1:
Function 1 Writing XX™*4H | D15...D00 A12 AQD5
Function 2 Writing XX**CH| D15...D00 0 (ON)
Function 3 Writing XX 4H | D15...DCO H H H H H H ﬂ B 1
F ion 4 it X *CH| D15...00
unction writing X 15 v Example for address E500

16.1.5.3 Addressing the functions

Address bit 4 3
Function 1 0 0
Function 2 0 1
Function 3 1 0
Function 4 1 1

"7 Bit4 of the address low byte must be sat to 0.
* Bit4 of the address low byte must be set 1o 1.

This unit fills the address area from E500 to ES1E. The
next unit would then receive the address E520.

16.1.6.2 Setting the jumpers

Jumper X10 The oscillator jumper must be in-
serted.
Jumper X15 always in position 1-2

Assembly position 1001

Resistor {R = 150 k) must be soldered in.

ABB Proceontic T300 tssued: 11.20
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16.1.7
16.1.7.1

Application informations
Balancing the analog unit

The advantage of the zerc balance of the analog unit in
the system is that the zero point error, which is caused
by the tolerances of the supply voltages, no longer oc-
Curs.

The balancing is carried out, so that the output voltage
for the potentiometers

R219 for function 2
R419 for function 4

R 119 for function 1
R 319 for function 3

s setto 3V (+ 0.1 mV) with the nominal value 0. Turn-
ing the potentiometer to the right enlarges the output
voltage.

largement of the cutput voltage. At least a 4 1/2-digit
digital voltmeter is tc be used for the balancing. The
symmetry with — FS (nominal value = 8000H) is to be
checked afterwards. The difference between the
amounts of + FS and - FS must be << 2 mV. The dif-
ference can be set to 1 mV when using a 5 1/2-digit
measuring device. The balancing should be carried out
with a connected load and using a screened measur-
ing line. The potentiometers are t¢ be secured with
fuse lacquer after the balancing.

16.1.7.2 Differences between rubrics R1 and R2

There is no functional difference between the units of
R1 and R2.

Rubric
Comment R R2
The gain balancing with + FS is required after the zero 182 0.15 A dg.1 A
balance. The balancing is carried out, so that the out-  1B3 0.15 A 01 A
put voltage for the potentiometers D/A converter IC/axis 1 item 0.5 item
Zero point error *) <10mvy <17 mVv
R 118 for function 1 R218 for function 2 Output voltage error *) <10mv <17 my
. . Output voltage drift <1Emv <15 mV
R 318 for function 3 R418 for function 4
318 ! I Symmetry and linearity drift < 4 my <2 mv
is set to + 10 V (= 1 mV) with the set value 7FEFH,  -MC improvement yes
Turning the potentiometer to the right causes an en- ") Factory balancing
16176 ABB Procontic T32C "ssued: 11.90



17 Communication processors

35 KP 80 R101:  Communication processor for the connection to the PROFIBUS
in preparation

35 KP 81 R101:  Communication processor for the connection to the MASTER via an EXCOM interface
in preparation

35 KP 82 R101:  Communication processor for the connection to the VERITRONE® converter,PAD type.

ABB Procontic T300/1ssued: 11.90 17-contents—1 E
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Communication processor 35 KP 92 R101
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17.3.1 Technical data

Us1 positive supply voltage
UB2 positive supply voltage
UB3 negative supply voltage
81 for Us1
Iz2 for UBz
183 for UB3
Power loss

Communication with PAD:

Number of PADs per communication processor
Number of fast data words (nominal values) per PAD
Number of slow data words (neminal values) per PAD
Number of fast data words (actual values) per PAD
Number of slow data words (actual values) per PAD
Cycle time for updating fast data words

Interface console:
Transmission ievel
Baud rate
Transmission protocol

PAD bus:

Baud rate
Transmission ievei
Transmission protocot
Coding

Max. cable length
Line

Ambient temperature

Storage temperatura

Humidity

Mechanical stress when instalied

Dimensions
Weight
Order number

+5V 5%
+16V 5%
-15V 5%
3.8 A+30%
01 Ax30%
0.1 A +30%
max. 30 W

1+

I+

.. 10
ms/PAD

RS-232-C
3600 Baud
8 bit, no parity

375 kbits/s

RS 485

HDLC/SDLC

NRZI

200 m

two-wire, twisted, shielded, Zo > 120 O

0°C ..
- 25 °C ...

r.
VOE

+ 55 °C
+ 75 °C

160

3 pitches
2.2 kg
GJR5146400R101

17.3.2

The communication processor 35 KP 92 B101 allows
the digital connection bstwesn the ABB Procontic T300
system and the VERITRON®™ converters, PAD typs.

Description

A 35 KP 90 R101 communication processor allows a
processor {e.g. PLC) to access a maximum of § VER-
ITRON™ converters, PAD type.

The drive amplifiers are connected via a rapid, serial

RS 485 bus over the digital coupling

The extend of delivaryy of the 35 KP 32 R101 contains
the 35 KP 82 R101 communication processor, a disk
with @ PLC example program for the 807 PC 31 and the
functional description 'Communication Processor
35 KP 92 R101’. This description contains in detail the
35 KP 92 R101. It can alzo be reguested under the or-
der number GATS 1315 09 R1001.

17.3-2
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17.3.3 Qverview system configuration and data change

Communications
Processor PLC

35 KP g2 35 KP §2 35 ZE 93!

To the subrack
for the periphery
equipment
(optional for extension)

A max. of 5 PAD’s are
possible per iine

SRR

Example for_the system configuration with 35 KP 92

ABB Procontic T300 VERITRON® PAD
35 ZE 93 35 KP g2
PAD-
Bus -
PX 5001
Function blocH
\}:.OASV\?" §e: vaiugs. control
information
Fuction block
L orfe Actual values,
E.EW status
EEW A AW
* 1 PX 5001

Process in- and outputs

Vot ok och &

Data exchange between ABB Procontic T300 and VERITRON® PAD

ABB Procontic T300/Stand: 04,90 17.3-3 H




17.3.4 Notes for planning

Unit address

The 35 KP 52 R101 occupies 4 kbyie in the active ad-
dress area of the MPST bus. The unit address of the
36 KP 92 R1G1 communication procsssor is factory
preset on 3F00H (segment address of the active sub-
scribers 'OFH'}. The communication processor occu-
pies 4 kbyte from the setting segment address on. The
user has to test his system configuration, that another
unit has the same address area.

MPST bus clock

The MPST bus clock may only be avaiiable on one T300

processcor (normally on the PLC). The 35 KP 82 R101
is factory preset without the MPST bus clock.

Subrack

Several 35 KP 92 R101 may be inserted in a T300 sub-
rack (only basic subrack}.

The communication processors have to be inserted to
the ieft, in the basic subrack, of all processors (PLC, iR
etc.), of all preprocesscrs (2.g. OMS-F) and of all
units werking with an interrupt (e.g. 35 E8 §2),

17.3.5 PAD components and contact address

Contact address for Business Unit ABB Drives:
ABB Antriebstechnik GmbH
Posttach 1180
L6840 Lampertheim

Telephone: 06208 5603-393 (Sales)

Telephone: 06208 503-374 (Service)}

Telefax: 062068 503-E61

Tetex: 4 624 411 605 bibd
VERITRON® —

Double converter

with microprocessor

Type series PAD/PSD

Three phase connection

30 A~ ... 1850 A~

Order No.: see operating instructions

Projection catalogue with basic operating instructions:Double converter

Double converter

with microprocessor

Type series PAD/PSD

Three phase connaction

30 A- ... 1650 A-

Description No.: D EA 5247 86 £
Order No.: GNV 85247 83 E

Subprint communications unit PX 5001
Order or.: 523528

17.3-4 .
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18  Coupler

35 ZB 81 R1. Coupler between the ABB Procontic T3090 and the ABS Procontic field bus ZB10.
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18.1  Coupler between the ABB Procontic T300 system and the ABB Pro-
contic field bus ZB10, 35 ZB 91 R1

80 07 02

ABB Procontie T300/Issued: 11.60 18.1-1 E




18.1.1 Technical data

Current suppliy:

Us1 nositive supply voltage
URz positive supply voltage
i1 for UB1

lg2 for UB2

External supply via faston plugs:
UP1 positive supply voltage

1P1 for UP1 without a branch unit
IP1 for UP1 with a branch unit
Power loss P

Ambient conditions:
Ambient temperature
Storage temperatureg
Humidity rating

Mechanical stress when instalied

Technical data of the ABB Procontic fieid bus

+ bV 5%

+ 15V +5 %

typically 1.4 A, max. 2.1 A
typically 10 mA. max. 15 mA

24 ¥V, min. 18.2 V. max. 31.2 V
typically 10 mA
typically 0.1 A, max. 0.15 A

typically 7 W

0=C + 55 °C
-25°C ...+ 75 °C
F

VYDE 0180

The unit 35 Z8B 91 R1 fulffills

Transmission speed
Data scope

Cut—in behavicur

Tecnical data of the ABB Procontic T300

the general technical data of the ABB Procontic field
bus ZB10

150 kbits/s

The coupler can transmit the complete data image of
the ZB10.

Sending 250 source data telegrams to the ZB10
Receiving 250 source data telegrams from the ZB10
A special mamary area of 512 words is available for list
data.

No source data telegrams are sent for approx. 1 s, af-
ter the coupler has been switched on. Source data,
which are not yet written, are sent as 0.

The unit 35 ZB S1 R1 fulfills
in- and cutput values

the general technical data of the ABB Procontic T300
according to DIN 66264

Weight 0.38 kg
Dimensions 1 pitch
Order number GJR5143500R1
Accessories
Branch line cable (89 IZ 20 R1000) GJR2362600R1000
Branch fine cable (89 1Z 20 R3000) GJR2362600R3000
EPROMs for the allocation table ( 2 are required) GJTN160212P1
18.1—2 ABB Procontic T300Issued: 11.80



18.1.2

The ZB10/T300 coupler 35 ZB 91 B1 connects the
ABB Procontic T300 to the ABB Procontic field bus
ZB10.

Description

RN gy g,

Two interfaces are selectively available for the Z310:

- Direct con ection to the ZB10 in the 50 { version
(TRIAX). The branch connection is integrated; the
connectlon is made via a BNC socket on the front
panel of the 35 ZB 97,

- Line interface to connect a separate ZB10C branch
unit. The connection to this branch unitis a 15-pofar
plug-in branch line with a socket on the front panel.

The 35 Z8 81 R1 unit is a subscriber incapable of man-
agement cnthe ZBi0 bus. it appears on the MPST bus
as an in-/output unit. The address area and the data
scope are adjustable in levels.

Data to be exchanged are stored in an image memory
(RAM). to which the ZB10Q and tha ABB Procontic T300
have central access.

The sefection of the data to be exchanged, the direc-
tion of transmission and the distribution intc ZB10 tale-
grams is pregiven with an allocation table.

16 bit data are exchanged in close succession. The
data are not processed.

A separate segment of 512 words of the image
memory is provided for the exchange of list data. The
address area can be set separately.

More details concerning the 35 ZB 91 R1 coupler are
included in leaf 3.1, ABB Procontic field bus ZB10,
Hardware (GATS135001R1001), in leaf 3.2, ABB Pro-
contic field bus ZB10, planning (GATS135002R1001).

ABB Procontic fieic bug ZB10 >

A

ZB1G
branch

urit

A

Y

¥

Branch
connection

Line

inter—

tace @
I
[
8
Kb° -
Fastan
A + 24V [
Supply
] voltage
ZB10
Bus C
adaptation ) LED BL
Y ]
ABB Procon-
Access Image tic field bus
control g f_or the ZB10
‘ memory For the MPST
unit
A A
| §
Jumpers and
MPST swilcheshfor
setting the ad-
g DUS dresses and for
adaptation | the assignment
upply scope
+EVWIMIE

(o

MPST bus

y
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19  Service auxiliary units

35 SH 90 R1: Bus extension.
35 SH 81 R1: Bus display.
35 SH 94 R1: Axis simulator.
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Bus extension 35 SH 90 R1

19.1
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IR B ki e

85 15 91

19.1-1

11.90

AB3 Procontic T300/ssued;



19.1.1 Technical data

Ambient temperature
Storage temperaturs
Humidity rating

prapes _- | bt omomven yas - ikl
Mechanical stress when installed

. Bimensions
Weight
Order number

1 pitch
0.3 kg
GJR5136700R1

19.1.2

The bus extension card 35 SH 90 i a test auxiliary unit,
extend the bus in the subrack to the front

Description

he possibility to separate and to measure all
bus lines separately. The unit sitting on the bus exten-
sion card projects over the subrack, so that the mea-
suring procedure and other operations can be carried
out without problems. The connactions X9.1 (+5 V)
and X9.2 {0 V) are available as 6.3 mm faston pins.

19.1.3 Mechanical structure

Unit in the double-size Eurpcard format

1680 x 233.4 mm, 1 pitch.

The bus extension card is provided with a machanical
holder or guide at the front on the top and bottom, in
order to prevent the sample from falling down.

e

X3

X&

X

X

o E O 5o

Rr_%_}

Figure 19.1-1 Top view

19.1-2
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19.2 Bus display 35 SH 91 R1

& ROOBERHEEE A RO EE R R T B A

R a2
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18.2.1 Technical data
UB1 positive supply voltage +Hh WV +5h %
Usz positive supply voltage +15 V + & %

w

Tvpical supply current
IB1 for URt
B2 for Uz

Ambient temperature

Storage temperature

Humidity rate

Mechanical stress when instalied

Interfaces
Fan—in of X1 and X2

Exception: Data and addresses!
Fan-out of X1 and X2
Exception: RS, RDY

Fan—cut EE)Y
Fan-out RS

1.7
0.1

0°C...5 °C

=25 °C ... 75°C

F

A, max. 2.0 A
A max. D.2 A

according to VDE 160

fiH < 0.04 mA
HL< 1.8 mA
iiH < 0.068 mA
liL < 0.2 mA
loL > 8.0 mA
joH > 0.4 mA

loL = 40 mA
loL = 20 mA
loH = -0.1 mA

Dimensions 1 pitch
Weight 0.4 kg
Order number GJR5138500R1
19.2.2 Description 19.2.3 Mechanicai structure
The bus display 35 SH 91 1s an auxiliary test unit which  Unit  in the  double-size  Eurocard  format
displays the status of the addresses, data and control 180 233.4 mm, 1 pitch.
signals of the MPST bus.
The unit is used together with the extension card [ [ ] — I j—,_
. . . Al5 A1z All A8 A7 A4 A3 AD
35 SH 90 so that optimum operation and a good dis- — —
play reading is guaranteed. A3 — e 1 x M
Possibie display Possible commands U D B B B B
AQ0 ... A15. RESET _ —— — X
DOO ... D15, HALT Eov |2 Bov DIS 012 DY D8 D7 Da__ D3 DO
RDY. BOV. BB, REB, STEP s ool B R B lEs
SRQ. HSRQ., DMARQ, DMACK mECRR e = AS al |a A7 A
70, PrD, SYNG, CC FoTE | - | ikara B O
RiDA L_IDMACK LI — L 4 — wd
WD 110
19.2.2.1 Application %E : ;{%O - O
The dispiays continuously display the bus status. p=s :‘
G _J L

A further RESET signal "warm start” can be created
with the RESET switch independently of the RESET sig-
nal "cold start”, which the power supply unit creates,
when it is switched on.

Single-step mode:

The processor currently active on the T300 bus is
stopped after setting the HALT switch and starting the
next valid cvele (BOV=0'. The stopped bus cvole is
continued and the nexi one stopped, when the STEP
key is pressed. The single-step mode is left by reset-
ting the HALT switch and pressing the STEP key,

o
b
m
b}

[ O]
A2 [I E x2
= HE:\ET HALT
mitel
— DO ~aro 1 M=

Figure 18.2-1 Component side (Top view)
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19.3 Axis simulator 33 SH 94 R1

sk ran gy
& i iy

85 15 93

ASB Procontic T300 1ssued: 11,90 19,31



19.3.1 Technical data

Us1 positive supply voltage
UB2 positive supply voitage
B3 negative supply voltage
181 for UBt

e for UB?

B3 for U3

Tntal nowar Insg

Total powar los

Input values

Loading resistors E11 and E21

Loading resistors for creating the sign

Output values
Actual value and zero pulsse

integration output A1 and A52
Dimensicns

Weight

QOrder number

+5V+5%

+ 15V +5 %

- 1BV 5%

60 mA + 20 %

+ output currents
< 1 mA

+ output currents
< 1 mA

+ output currents
max. 0.5W

min. 5 kOhm
1 kKOhm toc +5 V¥

Fan-out = 5 x

19.3.2

The axis simulfator 35 SH 94 is a service auxiliary unit
and a passive subscriber at the MPST bus.

Description

The axis simulator 35 SH 84 simulates the part of an
axis belonging to the machine, i.e. the control unit
(servo amplifier) plus the motor plus the actual value
digit emitter (pulse encoder).

The connection X5 of the axis simulator is an integrat-
ing analogue cutput and ganerally serves to contral a
recorder.

The axis card supplies a nominal value of max. £ 10V
to the control unit. This voltage serves as an input pa-
rameter for the axis simulator 35 SH 94 via the plug-
and-socket connection X4. The unit now makes the
actual value pulses available for the plug-and-sockst
connection X3 by an internal, linear voitage/frequency
conversion. The pulses are usually supplied by the ac-
tual value pulse encoder for the axis card.

If the simulator doas not work correctly, it is possible
10 say whether the malfunction is linked to the axis card
or to the machine using the simulation of the machine-
specific units of the control unit, motor and actual val-
ue pulse encoder.

The axis simulator 35 SH 94 can simulate two axes at
the same time and independently of =ach other!

The plug—-and socket ceonnections X3 and X4 of the
axis simulator are connected 1:1 with the plug-and-
sockat connections X3 and X4 of the axis card
35 AE 80. Due to the aliered piug arrangement of the
axis card 35 AE 92 special plug-and-socket connec-
ticns are toc be used for testing this card!

74 LS... (TTL)
5 mA
1 pitch
0.4 kg
GJR5136840R1 and
GJR5136840R2
Channel 1 Servo X%
amplifier
Channel 2 T T A
» g i
arig!(i)ﬁer
Y
Axis Servo
card motors
T o
cal t
éﬁggha ue l’_____l f
o | generater N i
SUreme : .
7 gg}gsl value _)_( _____ |
generator

Axis card with
interface
to machine

Is simulated by the 35 SH 94

Figure 18.3-1
19.3.2.1

Functional principle
Sign

The sign for the forward or reverse movement is
created internally on the simulator. A positive voltage
at the nominal value input (analogue input) X4 of the
unit means a positive jog direction and a negative volt-
age in accordance with the negative jog direction,

Attention: Tha positive jog direction is achieved by a
negative voltage at the nominal value input
X4 for units of rubric 1, the negative jog di-
rection by positive voliage.

19.3-2
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The polarity of the sign can be detarmined by an exter-
nal TTL signal by changing the jumpers X74/75 to X/
275 (channel 1) or X76/77 to X/Z77 (channel 2). An
open nput or an H signal means a positive jog direc-
tion and an L signal negative jog direction.

19.3.2.2 Control behaviour

The user in the position to imitate a machine— specific
control parameter as ciose to reality as possible by
means of the component positions 01 to 23 for channel
1 or 51 to 73 for channel 2. A fine adjustment of the
control parameters can be carried out with the poten-
tiometers R3 and R7 {channel 1) or R4 and R8 (chan-

nel 2}. See also the circuitry extract in chapter 7.2.5.

HRLLS-

19.3.2.3 Output frequency

The output frequency of the internai U/f converter is
adjusted to 250 kHz with 10 V nominal valus voltage.
This frequency is available as a maximum actual value
frequency, which has been reduced four times
(62.5 kHz) at the output of the axis simuiator for tha
actual value pulse (plug-and-socket connection X3}.

The output frequency of the internal U/f converter can
be reduced in steps of 2, 5, 10, 20, 50 and 109, so that
actual value frequencies between B62.5 kHz and
625 kHz are available.

T Jumpers fuss

5 10 5D 100 1 2 _5 20 _50f(kHz)
100 100

11 X X X 250

21 X X X 125

5 X X X 50

10 X X X 25

10 X X X 25
20 X X X 12.5

50 X X X 5
100 X X X 2.5

19.3.2.4 Analogue output

The analogue output of each axis consists of an inte-
grator with a secondary OP amplification level.

An output voltage is be received by integration, which
is proportional to the path Sx respectively Sy, which is
covered by the axes,

The analogue output voltage at X5 will drift 15 V ac-
cording to the + or - direction with a static input voltage
Uy or Uy at the plug-and-socket connection X4!

The preresistor of the integrator (C=0.47 uF; can be
altered between 1 MO and 5 MQ by means of four
jumpers.

Jumper examples for
channel 1;
1st preresistor 1 MO

Jumper examples for
channel 2:
Z2nd preresistor 5 MQ

Pt P2 P3 P4 P5 P& P7 P8 PSS P10
Oo0—0 Oo—-0 O A Q Q O A
o] e} (o] o [#] J/ (o}
o O—0 oO—20 0
T R-IWM R=5M
il
&l =
. b VA
=T o,up?[na
S
B——g :
gl
- A3
ZlE st
T —=—¥5I6  Integration circuit 1
B N | X5{7  Integration circuit 2

Input
Integration circuit

Fig. 7.3-2 Integration circuit for channel 1

19.3.3 Mechanical structure

Unit in the double—size
160 x 233.4 mm, 1 pitch.

Eurocard format

n

005 i
/=320
=2 50
Channe! 2 ﬂ%m = 10
B i e
el
M=, ==
Channel 1 I—G% 5 30
10
X3 E=mr X1
| S
—_i Frequency dividing
e ...
a:}
l o—ff— 20
x oz " ~
—_ Re - O-—”——-O Component siots
ch
X zZ 81ta 73
0'—"—0 {Ghannel 2y
L . Ré PilLz— Sign
Lnannel |
— e E;% Crannel 51 74
L l Channel 2 PI—— %;:1275
=] | % o] 76
ce PeE=—=3 C==7Y
H PLE Channel X
PIC==3
P2
PiE=—=
XL, Drop resistor X
3 5 17
Q7 X z
o 23 oo
~J © RS
& i oL 3o Component slots
2 0116 23
i _‘—.Channer ! {Channsi; D‘_,__'
g.,—-—]

Fig. 19.3-3 Component side {top view)
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19.3.4  Plug assignment 19.3.5 Settings
Assignment of the plug X3 As has already been described in section 7.3.2.2, the
Code |Connection | Meaning useri cantimitat? the contr.(i}llparamete;s of hi; m;chine
as close to reality as possible, using the unit 35 SH 94,
A1l {14 Path axis 1 0° + yasp ' 0 ®
ﬁ}g ;g gatg axis 1 O: - The assembiy positions 01 to 23 {(Z-X, Z-c, Z-e and
wa |1o Path axis : 900 + d-e) are available, for channel 1, the assembly posi-
A 18 Zat axis _ 80° - tions 51 10 73 (2-X, Z-¢, Z-e and d-e) for channal 2.
15 41 ero mark for axis 1 + The solder tags are connected to each ather.
A16 |19 Zero mark for axis 1 -
f‘gl 29 2‘?3: ?X!f E EZ N The fine adjustment of the parameters is carried out
Ace el Tain axis < Yoo with the potentiometers R3 and R7 (channel 1) or R4
A23 (22 Path axis 2 90° + and R8 (channel 2)
A24 (23 Path axis 2 90° - '
AZ5 124 Zero mark axis 2 +
AZ6 |25 Zero mark axis 2 - [_ . . . —
Assignment of the plug X4 T 7 — 0.
x| #cw ! p
Code}Connection] Meaning X[—T | I s 33, LT
E11 |6 Analogue input 1 S E . my . ' zo b ~
E21 |7 Analogue input 2 J i ' j o 1 f—G o o !
5 i z xox A%y el 3
E13 |1 ‘ R DAY :
. ‘ —2 ¢t — G P ;
0 V to analogue input 1 fo | . . N
E13 |2 . Lz, o = e
! i 3 93 |
E23 |4 3 ‘ ?_O A |
0 V tc analogue input 2 LA Y U l-—o A _.'_l____:
E23 |5 ) © :
E14 |8 TTL signal for sign 1
E24 (9 TTL signal for sign 2
Assignment of the plug X5 —j
J oy
Code|Connection| Meaning —-,—J
A51 |6 integration output 1 o
A5Z |7 integration output 2 o N
A53 1 o the infegration circuit
C V to output 1
AbB4 |2 Fig. 19.3-4 Circuitry of the agssembly positions 01 to 23
AS5 |4 {for setting the control parameters for channel 1),
0V to output 2
ALBG (5 Note: The codes of the assembly positions for chan-
nel 2 are each higher than for channel 1 by the numeri-
cal value B0, i.e. within the values 51 ... 73.
19.3-4 ABB Pracontic T300 dssued: 11 80



20 System cables

35 SK 93 Ri: Connecticn cable for RS422 intarface, langth 5 m.
35 5K 93 R11: Extension cable for the system cable 35 SK 93 R1, iength 5 m.
35 5K 94 R2  Connection cable for RS2372 interface, length 5 m.
35 SK 95 Rl Connection cable for RS232 interface, length 0.25 m,
35 8K 97 RT  Extension cable for the system cable 35 SK 34, length 3 m.

ABS Procontic T300 ssued 11.9D 20-contents—1
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20.1 Connection cable 20.4 Extension cable

35SK93R1 ............ 20.1- 1 35SK9 Rt ........... 20.4- 1
2011 Technical data ........... 20.1- 1 20.4.1 Technicaldata ........... 20.4- 1
20.2 Extension cable 21.5 Connection cable

35 SK93R11T ........... 20.2- 1 358K 97R1 ........... 20.5- 1
20.2.1 Technical data ........... 20.2- 1 21.5.1 Technicaldata ........... 20.5- 1
20.3 Connection cabie

35SK94R2 ............ 20.3- 1
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20.1 Connection cable 35 SK 93 R1

87 10 86
20.1.1  Technical data
Purpose of use Connection cable for serial RS422 interfaces
Structure 25-polar D subminiature sockets at both ends
Length 5m
Weight 0.4 kg
Order number GJR513540081

4BB Procontic T300/issued: 11.90 20.1-1 E



25-polar plug 25-polar plug
female female
] GND Screen GND ;
” <D AxD 5
—| RO > ol =
AN N
AN S
T
18 TxD BxD 18
AN N
N / .
1 RxD TxD 1
N N
N N
25 25
20.1-1 Connection diagram of the 35 5K 93 Ri
20.1-2 A3B Procontic T300/ssued: 11.90



20.2 Extension cable 35 SK 93 R11

20.2.1 Technical data

Purpose of use Extension cable for 35 SK 93 &1
Structure 25-polar D subminiature sockst and plug
Lengtn 5m
Weight 0.4 kg
Order number GJRE135400R11
25-pole plug 25-pole piug
maie ' _ female
] GND - Screen GND :
5 TxD TxD 5
3 RxD RxD 3
AN AN
AN AN
18 TxD TxD 18
L N
N .
1 RxD RxD 1
N N
N ~

Fig. 20.2-1 Connection diagram for the 35 8K 93 R11

ABB Procontic T300/issued: 11.90 20.2-1
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20.3 Connection cable 35 SK 94 R1,R2,R3 and R4

87 10 60

20.3.1 Technical data

Purpose of use Connection cable for serial RS232 interfaces
(Connacting the data interface 35 DS 91
to the programming unit)

Structure Z25-polar D subminiature sockets at both ends.
Additional cable with a length of 0.3 m and a
faston connection 6.3 mm at one end.

The connections 8, 8 and 20 are bridged at

both ends.

Shieided socket casing made from plastic coated
with metal.

Length Rubric1 2,6 m -~
Rubric 2 5.0 m #
Rubric 3 10.0 m -
Rubric 4 205 m -

" Not ex fabric, prices and delivery times upon request.
# Extension cable for R2 is 35 SK 35

Weight 0.4 kg
Crder number GJR2370500R2

ASBB Procontic T300/ssued: 11.80 203—1 E




25-pole plug 25-pole piug

female female
p Screen ]
5 TxD TxD 2
3 RxD >< RxD 3
P RTS RTS 2
oLCrs x cts I~
6 DSR DSH 6
. GND Signal ground GND "
cD CD
§FH—+ - 3
™~ ~
AN AN
26 DTR DTR 50
N AN
AN AN
25 25

Fig. 20.3-1 Connection diagram for the 35 SK 94 R?
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20.4 Extension cable 35 SK 95 R1

(See 20.3, Connaction cable 35 SK 94 for the photo-

graph)

13.4.1 Technical data

Purpose of use
Structure

Length
Weight
Order number

Extension caple for 35 SK 94 |2

25-polar D subminiature plugs at both ends

The connections 6,8 and 20 are bridged at both ends.
Shielded socket casing made from plastic coated
with metal,

0.25 m

0.15 kg

GJR2371000R1

25-pole piug 25-pole plug a.
male male
: Screen ]
5 LTxD XG> b
T LAD X R[>
2 RTS RTS 4
5 |L.CTS X TS 7
6 DSR DSR 6
7 GND Signal ground GND 7
8 CD CD 8
A S h S
N N
20 DTR DTR 20
\\ \\
AN AN
25 25

Fig. 20.4-1 Connection diagramm for the 35 SK 95 R1

Extension cable for 35 SK 94 R?
35 SK 94
—

—

356 8K 95
(i
-

35 SK 94
- —
pod ~_

. As supplement for 35 SK 94 R2, if a cables needed

with a female plug at the one end and a male plug
on the other end.

35 8K 95
=

35 SK 94
_r =

p—

ABB Procontic T300/igsued: 11.90
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20.5 Connection cable 35 SK 97 R1

20.5.1 Technical data

Purpose of use

Structure

Length
Weight
Order number

Connection cable for serial RS232 interfaces
(Connecting the data interface 35 DC 90/91 to the
programming unit)

S-polar D subminiature socket on the connection
side for the programming unit:

25-polar D subminiature socket on the connection
side for the data interfaces.

The connections are soidered, the shieided socket
casing made from plastic coated with metal is
screwed down.

Type of cable: LiYCY 5 x 0.14/15

3.0m

0.3 kg

GJv3073802R1

Socket assignment

P in Signal {Pin Signal | Colour |Note
name hame |code

X1.1 |CD X2.8 jDSR Black Bridges

X1.4 |DTR X2.8 |CD Black in plug

X1.6 |DSR X2.20[DTR Black X1 and X2
X2.1 |Screen| White

X1.2 |RxD X2.2 {TxD Green

X1.3 |TxD X2. RxD Brown

X1.5 IGND X2.7 [GND Yellow

X1.7 |RTS X2.5 |1CTS Grey

X1.8 |CTS X2.4 |RTS White

25-pole plug 25-pole plug
female female
1 D Screen 1
5 RxD TxD 5
3 TxD BxD 3
4 DTR BTS 2
5 GND CTS 5
6 DSR DSR 5
7 RTS GND -
8 CTS CD 8
S AN
AN
DTR 50
N
~
25

Fig.20.5-1 Connection diagram for the 35 SK 97

Note: The 25-polar plug is bridged between the con-
nections 6, 8 and 20.

ABB Procontic T300/issued; 11,90
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21 Accessories

35 FB 90 R1  Dummy cover

35 8T 90 R1  Front plug

35 SB 90 R*  Label strip

07 LB 20 Rt Lithium battery

35 LE 90 R1  Lithium battery module
ABB Procontic T300ssued: 11.90
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21.1 Dummy cover 35 FB 90 R1

80 01 86
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21.1.1 Technical data

Dimensions
Weight

Order number
Note:

The reguired fixing screws with toothed washers are
included in the deiivery scope.

261.5 mm x 20 mm
approx. 0.030 kg

GJR5135200R1

21.1.2 Description

The 35 FB 90 dummy cover serves to cover free plug
positions of & subrack. The bus bar and the socket strip
iocated on the bus bar are both protected from con-
tamination in this way.

One dummy cover is required for each free plug posi-
tion.

Assembly example:

5 plug positions of a total of 21 plug positions of a sub-
rack are used for a power supply unit 35 NE §0, It is
assumed that 12 ABB Procontic T300 single compo-
nents are required. 4 dummy covers 35 F8 90 are
therefore reguired to cover the free plug positions
21 - 17,

ABB Frogentic T300 |ssued: 11,80



21.2 Front plug 35 ST 90 R1

80 06

ABB Procontic T300/Issued: 11.90 21.2-1




21.2.1 Technical data

Pole number
Connection grid

Current loadability
at +70°C
at +20°C

Permitted operating voltage

Yolume resistance
Insulation resistance

Test voltags
Contact/mass
Contact/contact

Plug and disconnect forces
Mechanical lifetime

Permitted ambient temperature
Humidity rating

Order number

Accessories:

a0
508 mm

< 100 N
50 plug cvcles

-65°C 10 + 125°C
F

GJR5144800R1

Label strip 35 SB 90 for 35 ST 30 with 9 insertion
strips and 9 sticky strips each for

Unit

35 EB 91 R1 {35 SB 390 R1)
35 EB 91 R2 (35 SB 90 R2)
35 EB 92 R1 (35 SB 30 R3)
35 EB 32 RZ (35 5B 90 R4)
35 AB 94 R1 (35 S8 90 RE)
35 AB 25 R1 (35 SB 90 R6)
35 AB 96 R1 (35 5B 90 R7)
35 AB 97 R1 (35 SB 90 R8

Order number

GJR5144600R1
GJR5144600R2
GJR5144600R3
GJR5144600R4
GJR5144600R5
GJR5144600R6
GJR5144800R7
GJR5144800R8

21.2.2 Description

The front plug 35 ST 90 is required (o connect 1/Q

cards of the ABB Procontic T30C with periphery subas-
semblies.

The frent plug is equipped with 40 connection possibili-
ties for a cable with a maximum cross-section of
1.5 mm2,

The following can be connected:

approx. 40 x 1.0 mm?2

or approx. 27 x 1.5 mm?2

or approx. 38 x 0.75 mm? and 4 x 1.5 mmZ
or approx. 34 x 0.75 mm=2 and 6 x 1.5 mm?

Wire cross-section Wire end ferrule
0.75 mm?2 0.75 - 10

1.0 mm?2 1.0 -100r 1.0 -12
Single core Stripped length

1.5 mm?2 10 - 12 mm

The plug connector of the front plug is premounted on
the respective I/0 card by the factory.

The socket connector of the front plug 35 ST 80 can
be prefabricated by the user. It is generally only
mgcunted on the corresponding /0 unit, when it is to be
taken into use.

The socket connactor contacts the plug connector with
the center of rotation at the bottom. A leading contact
of the frame contact {connection 40) is achieved in this
way.

21.2-2
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21.2.3 Mechanical structure

Assembly width
Fixing method
Contact material:
Plug

Socket

Contact surface:
Plug

Socket

Insulation material

Type of connection:
Piug connector
Socket connector

Fig. 21.2-1 Exampie of the wiring of the 35 ST 90

20.32 mm
Fixing screws

Cu Zn 37745
CusSna

Nickel coated with gatvanic zinc
Coated with galvanic zinc
Thermoplast reinforced with glass fibres

Colour RAL 7032,

flame resistant UL94V-0

Flat plug sleeve 2.4 x 0.8
Screw connection TOP 1.5

ABB Procontic T300/Issued: 11.90
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237.3
2618
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E_CHJJ{

i

Bl

I —
D\J_

-

22225

h 4

Fiece cat out for LED iine

I f o] |

e

<+ 20-p

Centre of rotation for spring line

Fig. 21.2.-2 View and dimension of the socket connector

< 2618 >
nn
1
o
s
e [ |

¢———— 625 ————P

% ¥
l

Elevating screw
Centre of rotation at knife line

= -

20.32

Fig. 21.2-3 View and dimensions of the plug connector
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21.3  Label strip 35 SB 90

88 14 9n

ABB Procontic T300/Issued; 11.90
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21.3.1 Technical data

Label strip for 35 ST 80 with § insert strips and 3 sticky
strips each for

Unit Order number
35 EB 91 R1 GJR5144600R1
35 EB 91 R2 (GJR5144600R2
35 EB 82 R1 GJR5144B00R3
35 EB 92 R2 GJR5144600R4
35 AB 94 R1 GJR5144600R5
35 AB 85 Rt GJR5144600R5
35 AB 86 A1 GJR5144600R7
35 AB 87 R1 GJR5144800R8
21.3.2 Description
if there is a connection with periphery units via the front
plug 35 ST 90, aiabel set 35 SB 90 can be ordered. It
consists of insert strips and sticky strips.
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21.4  Lithium battery 07 LB 20 R1

21.4.1 Technical data

87 16 12

Storage temperature
Ambient temperature when in operation

Background voltage
Nominal voltage

Nominal voltage independent of the temperature
Capacity independent of the temperature (1 =10 mA)

Self-discharge

Order number

- 50 ... + 75 °C (note the self—discharge)

=580 ... + 75 °C (note storage and transport informa-
tion)

3.7V

36V /IL=1mA

approx. — 1 mv/°K

apprex. - 10 % with T = 75 °C

approx. - 15 % with T = 0 °C

approx. - 5 % with T = - 40 °C
approx. 50 % with T = 40 °C, storage time 1.5 years

GJR5223500R1

ABB Procontic T300/ssued: 11.80
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21.4.2 Description

The lithium battery serves to maintain RAM information
for the corresponding unit {e.g., 35 DS 91, 35 ZE €3,
35 PS5 81 ete.), if the respective unit is no longer
supplied by the system.

21.4.3 Handling the battery

1 Only use batteries tested by ABB and avoid short—
circuits, since these destroy the batteries.

2 Assembly: Sold in the battery (see point 4).

3 Changing the battery: The battery may only be as-
sembled or dismantled with the supply voltage
switched on in orgder to avoid any data i0ss.

4 Only for the battery change
Soldering the battery in and out may only be carried
out with an electrically isclated soldering station. The
soldering should take place with the voltage con-
nected, if this is possible, since the memory con-
tents of the BAMs are otherwise lost or the diode cir-
cuited in series will be destroyed,

Scldering out the battery: first solder out the positive
pole and then the negative pole.

Soldering in the battery: first solder in the negative
pole and then the pesitive pole.

Note: The corresponding environrnental protection
conditions are to be cbserved when changing the
batteries!

5 Battery test: The voitage of the lithium battery may
not sink below 2.8 V during 5 s with a load of 3.9 KQ.

6 Battery lifetime: 1 year (assembled with mains volt-
age). 3 months {assembled without mains voltage).

2 f 2142
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21.5

21.5.1 Technical data

Lithium battery module 35 LE 90 R1

80 51 84

Storage temperature
Ambient temperature when in operation

Background voltage
Nominal voltage

Nominal voltage independent of the temperature
Capacity independent of the temperature {| = 10 mA)

Self-discharge

- 50 ... +75 °C (note the self-discharge)
- 50 ... + 75 °C (note the storage and transport infor-
mation)

37V

36V /IL=1mA

approx. - 1 mv/°K

approx. — 10 % with T = 75 °C
approx. - 15 % with T = 0 °C
approx. - 5 % with T = - 40 °C

approx. 50 % with T = 40 °C, storage time 1.5 years

Order number GJR5146300RT
Accessories

Lithium battery Q7 LB 20 R1 GJR5223500R1
ABB Procontic T300/issued: 11.80 21.5-1



21.5.2 Description

The lithium battery module 35 LE 90 R1 serves to
maintain RAM information for the cerresponding units
(e.g., 35 D5 91, 35 ZE 93, 35 PS 21 etc.), if the re-
spective unit is no longer supplied by the system.

21.5.3 Handling the battery module

1 Use cnly lithium battery moduies tested by ABB and
avoid shori-circuits, since these destroy the batter-
ies.

2 Assembly: Completely insert the lithium battery
module on the front panel {positive pole at the top),
fix it with the supplied screws M3x6 and the spring
washers.

3 Changing the lithium battery module: The lithium
battery module may only be assembled and dis-
mantled with the supply voltage switched cn in order
to avoid any loss of data,

4 Changing the lithium battery: Change the lithium
battery in the dismantled lithium battery module.

Soldering the battery in and out may only be carried
out with an elsectrically isolated socldering station,
else the diode circuited in series will be destroyed.

Soldering the battery out: First solder out the posi-
tive pole and then the negative pole.

Soldering the battery in: First solder in the negative
pole and then the postive pole.

Note: The corresponding environmental protection
conditions are 1o be noted for changing the batter-
ies! '

5 Battery test: The voltage of the lithium battery may
not sink below 2.9 V during & s with a load of 3.9 K.

6 Battery iifetime: 1 year (assembled with mafs volt-
age), 3 months {assembled without mains voltage).

ﬂ 21.5-2
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