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Programmable signal processor: Features

* All Hardware facilities of the
6432 Signal Processor.

* 32 input/ouput channels in 4
blocks of 8.

Description

* 32 Internal {"pseudo’}
channels in 4 blocks of 8 for
Operator Setpoints and
Derived Values.

* 16 internal timers.

* 64 internal variables.

* Analogue Computation.
* Logic/Sequencing.

The 6433 Programmable Signal
Processor is based on the hardware
of the 32 channel 6432 Signal
Pracessor. The latter is primarily
intended for analogue and digital
data acquisition and display but
includes the ability to set alarms on
selected inputs and link these to
specified digital outputs.

The 6433 features a software
enhancement which allows both
arithmetic and boolean computation
by means of a stack-oriented
interpretive programming language
based on a subset of FORTH. This
includes various enhancements to
provide floating point arthmetic and
15 internal timers. The language is
highly compact, and statements are
entered in “Reverse-Polish” notation.

The unit is intended for arithmetic
computation, special control
functions, logical manipulation and
simple ramp generatiocn and
sequencing applications. Timing
functions are carried out to a
precision of 2mE&ec¢s under control
of a real time clock.

Input/output capability is the same
as for the 6432 {i.e. 4 blocks of 8
channels where blocks may be
analogue or digital inputs or outputs)
but in addition there are 4 blocks of
8 pseudo channels which may be
used for internal derived values.
These are accessible from the front
panrel and via the handheld
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programming terminal secket or
serial link in the same way as the

real input/output channels, and
would typically be used to display
status, the results of calculations, and
to set internal constants.

User memory is 8K RAM and 8K
EEPROM. Programs are developed
in RAM by using an RS232 teletype
compatible device such as a VDU
plugged into the front panel
programming socket. A program
developed in RAM can be “fixed”
intc EEPROM from the programming
device. The program is, however,
always run from RAM and this allows
programs to be loaded into RAM,
edited and then debugged before the
origina! program is replaced.
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Operator displays and controls.

Operator displays

Digital Readout

(for analogue input or output variables)
4-cigit, orange LED display with sign
and decimal point.

Status Display

2 rows of 8 red LEDs programmed to

indicate for each channel:

(i) HI/LO alarm status for analogue
inputs.

(i) HIAO logic level for digital inputs or
outputs.

LEDs flash for alarm or logic state

changes until acknowledged.

ldentity/Diagnostic Display

Row of 8§ red 17-segment alphanumeric

LEDs displaying 64 character ASCIl to

indicate:

(i Block and channel numbers/tag
names.

(i} Instrument diagnostic messages.

Display

Raise and Lower

Control Buttons

Socket for
Configuration

Programming
Terminals.

Operator controls

Display Mode Selection

1 non-illuminated push-button with
alternate action, inspect {INS) selects
primary or secondary display modes.

Channel Selection

1 illuminated push-button, Channei

Select {CHN) with integral green LED.

(i) Selects display chanrel via Raise/
Lower buttons in primary mode (LED
off}.

(i} Selects command parameter on
alphanumeric display via Raise/
Lower buttons in secondary mode
{LED on).

Parameter Value

1 illuminated push-button, Parameter

Value {PAR) with integral green LED.

(i) Alters analogue or digital cutput
levels via Raise/Lower buttons in
primary mode {LED off).

(i) Alters command parameter value
via Raise/Lower buttons in
secondary mode (LED on).

Function Selection

2 non-illuminated push-buttons:
Raise (A ) increments or scrolls
forward,

Lower { ¥ ) decrements or scrolls
backward as described above, when
{CHN) or (PAR) are depressed.

Alarm Acknowledge

1 illuminated push-button, Alarm (ALM)
with integral red LED fiashes whenever
an analogue input alarm or digital state

change alarm occurs, goes steady when
acknowledged.

Note: Alphanumeric display indicates:
(i) Tag name with no buttons

pressed.

(i) Block and channel number {BC)
if (ALM), (& )or (w)pressed.

(ii) BC in primary mode it {CHN) or
{PAR}pressed.

{(iv}y Command parameterin
secondary mode if (CHN} or
(PAR) pressed.



Applications

Analogue Computation
Lead/Lag Combustion Control
Multifuel Combustion Control
Boiler Control

Advanced Control strategies - Feedforward, Lead/Lag
- Dead Time
Compensation

Example

Lead/Lag Combustion Control Scheme:-

Single Fuel with Fuel/Air Cross Limiting

A combustion control scheme with cross limiting
between the fuel angd the air 1s shown In the
accompanying diagram.

This scheme reqguires the following TCS modules :-
6350 Single loop controller for fuel contrci

6350 Single loop controller for air control

6433 Programmable signal processor for analogue
computation functions

The air and fuel controllers are standard €350 single
loop microprocessor controllers connected to the fieid
transmitters and control valves. Any necessary
linearisation of the field transmitters (normally square
root) is carried out within the controller.

The use of two single loop controllers assures front-end
integrity and the standby capabibties of local avtomatic
and manua! control. The 6433 programmable signal
processor provides computation associated with (oop
interaction and provides the remote setpoints to the
controllers. Fail-safe operation in the event of failure of
the 6433 unit is achieved by wiring its watchdog to the
remote setpoint enable line of the controllers. If the
watchdog fails to a low condition then the controllers
continue in local (forced) auto mode at the last
calculated setpoint.

The combustion (i.e. heat) demand signal may come from

a temperature controller in the case of a furnace, or a
pressure controller in the case of a boiler application.

Efficiency Monitoring
Complex Signal Compensation - Relative Humidity

Logic/Sequencing
Interlocks

Batch sequencing

Glass Furnace Reversal
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Communications

Every System 6000 microprocessor
based instrument is fitted with an RS232
port and an RS422 port for serial data
communications. The RS232 port is
available via a front-panel socket and is
used for the 8260 Hand-held

Hand-held terminal link

Each System 6000 instrument can be
set up using a plug-in 8260 Hand-held
terminal. Every parameter 1s accessed
by means of a simple 2 character
command mnemonic and all data is
entered directly in engineering units.
This technique ensures the accuracy
and security of parameter settings.

Specification

Trangmisslon Standard

2-wire RS232/V24 (£12V)

Data Rate

300 baud

Character Length

10 bits made up of:

1 start + 7 dala + 1 panty (even) + 1
stop

Multi-drop supetrvisory link

Every System 6000 instrument contains
an RS422 communications port which
enables it to send and receive command
parameters over a simple four-wire link
connected 1o other intelligent devices.
The use of RS422 and the transmission
of information in ASCllor Binary data
format makes it particularly easy to

programming terminal. The RS422 port
is available on the module rear
connector pins and is bussed onto the
supervisory data link common to all
modules. All parameters that can be
monitored via the 8260 terminal can

also be accessed and vpdated via the
supervisory data link, apan from the
channel number mnemonic CN. Each
block is accessed by the supervisory
computer calling up a differrent unit
identifier number.
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The photograph shows an 8260 terminal plugged into the front panel of a 6433
processor. A full list of the available command parameters is given in the 6433

Facts Card.

communicate with the 6433 processor.
To hook the 6433into a distributed
control system requires no mogification
to the instrument and no further
expenditure on options. The four-wire
link is simply connected up so that the
6433becomes part of the distributed
control system The (lustration shows

Supervisory Computer

RS 422

< - P

|Rs 232 RS 422

8245
Commurications
Bufter

how an array of 6433 s can be directly
connected to a supervisory computer
which has an RS422 senal port if the
computer only has an RS232 serial port
then an 8245 Communications Buffer
Unit can be used to carry oul the
required RS232 to RS422 conversion
as shown.

RS 422

Specification
Transmission Standard
4-wire RS422 (0-5V).
Line Impedance
120—2400hm twisted pair

Protocol

G433 6433 6433

Line Length

4000 ft max. (at 8600 baud)
Number of Units/Line

16

6433 6433

Data Rate

Selectable from 110, 300, 600, 1200,
2400, 3600, 4800 or 9600 baud
Character Length (ASCIl/Binary)
10/11 bits — 300 to 9600 baud.
11712 bits — 110 baud (2 stop)

All microprocessor based
instruments in the System 8000
range employ a standard ANSI
protocol known as BI-SYNCH. The
exact form of BI-SYNCH
implemented within System 8000
corresponds with the American
National Standard specification:

ANSI-X3.28-2.5-A4 Revision 1976

TCS have implemented both an ASCII
and Binary version of this protocol
within each instrument.

The ASCII mode is simplest to use as
all data is transmitied in ASCII
characters. The Binary mode offers a
4 to 1 Increase Iin transmission speed
by compressing the data into a binary
format, and also supports additional
features like Multi-Parameter and
Enquiry Polling.

.00



Software Specification

Programming Language
Stack-oriented, FORTH-like

language with enhancements for
input/output, timing etc.

Program Memory
8K byte RAM
8K byte EEFRCM

Database

19 instrument parameters

4 Tag parameters per channel

7 channel status parameters
{analogue inputsj

6 channel status parameters
(analogue outputs}

3 channel status parameters (digital
inputs)

3 channel status parameters (digita
outputs)

16 timers

64 variables

Data Format

32 hit floating point with optimisation
for logical data, flags etc.

Timer resolution: 1 bit corresponds

to 2 milliseconds (Max count about 7
weeks.)

Program Creation

MAIN

ERROR
Line Editor

BACKSPACE

TAB

DELETE
Operating Modes
Command Mode : DG1 (CTRL Q)

- 7

CcMmD 77 :

Scroll W

Enter + L

Enter — .M
Proegramming Mode: DLE (CTRL P)
Program Execution: Word MAIN is

Termination

executed at
power up. Word
ERROR is
executed on
trap to Run-time
errar.

: ESCAPE

terminates
program
execution or
Edit mode and
resets error
condition.

Programming Terminal

Utilities
Load
- Initiate {to 6433)

: STX (CTRL B}

- Terminate {to 6433} : ETX (CTRL C)

Save
- Initiate {to 6433)

. ENQ (CTRL E)

- Terminate {from 6433)

:ETX (CTRL C)

Error Reporting

Hardware Specification
See 6432 Data Sheet

BASIC 6432 FACILITIES
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SOFTWARE ENHANCEMENTS WITHIN 8433

*NOTE: AMALOGUE AND DIGITAL INPUTACUTRUT CARDS
ARE SHOWM IN A TYPICAL CONFIGURATION-
ANY COMBINATICN MAY BE SPECIFIED

Fixed Words Dictionary

Arithmetic
+

*

!
ABS
MAX
MIN
MINUS
SQR
SQRT
SiN
cos
ATAN
ATAN 2
E
EXP
LN
PI
INT
Logical
AND
OR

XOR
NOT

Comparison

Ol AY

>
0<
0=

Display Control
GETBCN
SETBCN
TAG."

Input/Qutput
GETAN
SETAN
GETDIG
SETDIG
GETPAR
SETPAR

Global Variable
GETVAR
SETVAR
DIFVAR
SUMVAR

Local Variable

GETARG
SETARG
GETRES
SETRES
Timer
GETTIM
SETTIM
+TIM
Terminal Input/Qutput

KEY
NUMBER
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SPACE
CR
LF
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NL

SUFERY SCAT
TAZH 1
’lﬁ‘;: SER'A- TWEA LA
TEMNG
LM CAT S
RETIE
|
sy h
iUt T 1
INPUT 23 JTPUT ! |FRGK:
SCENNING | | PEHEL
(DK ] | -
P : L 1 Ll
Tagk.2 ! i
SYSTEM . oo
MATKTE NaCE H Sexzpn 1 L
UTINES s
[ HAM - HE[)
[ COMFIGLURATION
AR TTE A, TERAZINAL
MULTI- |A3RING - oo
EXECUTHE
H BACRG
SHE¥RUMERT ' HIk LIVE.
FRAARETERS . LANG.JEEE
[ ‘MTCRPRETER
BLOCH 1 H
ITIE A !
[J— Il
“\.:UC\\ 2 1 PHUGSAMING
AN QUTEI¥ ! TEFMINAL
1
Buoce 3 ! STACK FIXED WORDS
¥ ! 5
TG ket | ICT GHARY
I
BLECK & i (HERTH
OHG BUTSLT# H INSTRLETICNS .
'
A_OEK & H
AN CINPLTY '
r
LLOGK & 1 JE R
[N ' T Fo-- =
H 1| USER wLkDZ H
[ 1 V| mzTichant 1
FENLEERS ! 1| Y APPLICATIONS !
I T 1
HIOEK 4 ! ek RAN |
Cié AuTET ¥ [ I e I R !
i
1
|
Dala BAST ! i !
0 ! 1
H HE LT |
WAR3 - 1 :_ - ]
e E FAGSAAM MOMORT
TIMERT ' WREMSFFPRiIR]
fE !
1

433 PROGRAMMABLLC 3IGNAL PROCESSOR
FUNCTIONAL GYERVIEW

Stack Manipulation

DROP
Dup
OVER
ROT
SWAP
ARG
RES

Control Structures

DO LOOP

|

LEAVE

DO...4+LOOP

BEGIN . . . REPEAT

BEGIN ... UNTIL

IF...ELSE ... ENDiF

CASE ... ENDCASE

OF ... ENDGCF

ELSOF... ENDOF
System Utilities

WINDOW

FWORDS

UWORDS

ULIST

FORGET

INSERT

NEW

STORE

RECALL

CLEAN

TRA-ON

TRA-OFF



_ Programming Terminal .- © B

Ap licatigns Programmes may be * More extensivesfacilities are prowided Datallnk SpECIfIC&tIOﬂ

. . +
- o ‘

d using any RS23teletype - by the 8261 Programming Tertnal
compatllgle VDU plugged into the ' based on-the Epson.PXB. This allows E:;r;%r:llssmn Sle‘mdard Charactef
*  front panel socket.of the 6433. This offdine creatidn, documentation znd As for Hand-held Terminal.,
* allows statement entry, editing and disc/tape storage‘bf applications Data Rate . ’

- gSStltT‘% lgérrje:g'lg;fen:rggn?:gOert?gﬁvell pregrarmmes using a word processmg Selectable fr:)m }10 300 500, ) s
facilities«normally avallagﬂe in ) ggfukr??c?adzrc?%amgjgay be block 1?00 2400, 3600, 4800 or 9600. -, °
Command,{l—landhel.d Termmal) . i
mdde : .o .

[ ] N L3

0rdé_ring‘inf6rmation . Lo

All units are orderet in the format:  ~ *NOTE: Stots with no ¥O cards fitted Order Code |. VO card type
6433 /A/B/C/D ) must be specified with an X. - 0 8 channel anaiogue
* Where A, B, C, & D are the input/output ExXample:— 6433 /0/0/24/X . input . .

blook types to be fitted into the /O slots ~ Configurationis— . ‘ 8 8tharngl 3”3'09”9

v 1,2, 3 & 4respectively. - Slot2 1 and 2 -  channel analogue output - .

The inputioutput block types available inputs. - . 16 8 channel digital input
are shown in the adjacent table.  ° Slot3 +% -8chanpel digital . 24 8 channdl digital output ]

o ‘ . © output. X | nocaidfitted .
< T " Slot 4 —no card fifted. : -, : )
’ [ - - B .

Mechanlcal detalls . | .
All System 6000 mlcroprocessor based- fascias and catch handles for module mounting hardware as,illustrated in the
instruments are supblied in 72mm wide . retention. These may be uded witha * | examples below. - ¢

_metal housings Eitted with front-Panel wide variety of rack and pangl . T .

. - ' - L}

7000 series rdcks _ L - ] -

Up 1o six 6483 signal processors may
be fitted in to a 7000 series 19 inch
rack as shown. Interconnections

- between instruments are made by
wire wrapping while external .,
connections may be brought cufjto
screw terminal blocks fitted {o t .
hinge down rear doorr The 7000
series rack is also available with a
pane! mounting ogtion, andf 10 inc
halt rack version for mountifg up to

= three 6433s can also be sup'phed.

- 7900 powered sleeves e | -

The powered sleeve allows a 543310

. be mounted with a mains power unit.
This ig incorporated in the associated
.7433 Rear Termingtion-Assembly which

Overall dimensions in mm of heusing
illustrated: <

7000 rack , 7300 sleeve

gives access to all mpdule connections © width:_ 482 105
via screw terminals. The 7300 assembly hngh'F, o 177 177
is available in single, 3 way or 6 way depth: 380 . 423

versidns for mounting in panels from +
1.5mm to 6.5mm thick. A6 way 19 inch
rack maunting version ¢an also be

Panel cut-out dimensions in mm:

. ; 7000rack 7900 sleeve
supplied. width: 448.2 88.2
) ‘height: 166.3 166 3

=

Details . o : .

o -

- rtignt ainnm ool o rmrema s e . = B r s = ee mem med ek At S A o
For further details refer to: 5433 7900 ”
2 6433 Facts Card Single or multi-way sleeve assembly
32 channel signal processor technical 7433 o for microprocessor based
Jmanual . Signal processor rear termination instrumentation.
assem.bly *
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