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upgrade/retrofit instructions

Continuous-trace, circular-chart recorder
 

1  IntroductIon

this document is intended as an aid to those who are required to upgrade the recorder software, or who wish 
to add or replace circuit boards.

1.1  cE coMPLIAncE

the hardware configuration of the recorder depends on whether it is certified as being Ce compliant or not.  
the easiest way of telling is to open the door of the recorder (figure 1.1a) and to look for the Ce label, which 
may be in one of two places according to recorder version. figure 1.1b shows the Ce mark located on the 
outside of the right hand side wall of the platen, close to the serial number label, (which also includes (Ce) as a 
part of the serial number). figure 1.1c shows the Ce mark located near the top right-hand corner of the platen. 
the three figures are not to the same scale as one another.

figure 1.1a  
unlatching the recorder door

figure 1.1b  
Ce Mark on platen wall

figure 1.1c 
Ce Mark in platen top right 

corner

1.2  SAFEtY PrEcAutIonS

WarninG
Before opening the platen, isolate the recorder from all hazardous voltages, both supply and i/o

WarninG
if this procedure is being carried out with the recorder on a horizontal ‘bench’ or work top, it is recom-
mended that when the platen is open, a piece of masking tape or similar be used to secure the platen to 
the door in order to prevent the platen from closing, inadvertently, onto the user’s hands.  this precau-
tion is not necessary for recorders mounted on a vertical wall, panel or pipe.
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6  trAnSMIttEr PoWEr SuPPLY And SErIAL coMMunIcAtIonS

the transmitter power supply (if fitted) is located on stand-off pillars, above the serial comms board (if fitted) 
or directly to the recorder case.  once fitted, the connections to the main board (serial communications) or to 
the supply voltage connector (transmitter power supply) must be made.  see figures 4.2a, 4.3a or 4.4, as appro-
priate, for details.

6.1  trAnSMIttEr PoWEr SuPPLY: outPut PoLArItY And FuSInG

figure 6.1 shows the location and polarity of the four Psu outputs.

figure 6.1  transmitter power supply outputs

6.2  coMMunIcAtIonS WIrInG

note:  the serial communications board has not been approved for use in Ce compliant equipment.

figure 6.2, below shows the connector pinout.  refer to the communications manual for wiring recommenda-
tions, regarding biassing and termination.

figure 6.2  Communications connector pinout
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figure 2.1a  Platen release screw

figure 2.1b  Circuit board location (Current version)
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2  cIrcuIt BoArd LocAtIon
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A

A A

A
Top

These keys present only if loop controller fitted

5  FIttInG controL LooPS

this may require the fitting of a retransmission or relay output board (described in section 4,  above), an update 
to the software (section 3) and, if this is the first time loops have been fitted to this recorder (i.e. there are no 
operator keys to the left of the display), the replacement of the display keyboard.  this section describes the 
replacement of the keyboard.  figure 5a, shows the display keyboard for recorders fitted with control loops.  
figure 5b, is a view on the rear of the display board (accessible from the rear of the platen) showing all the 
relevant connectors.

figure 5a  Control loop keyboard

figure 5b  display board connector locations

5.1  KEYBoArd/dISPLAY BoArd rEPLAcEMEnt ProcEdurE
1. disconnect all the connectors in the following order:   

Main board ribbon cable (note 3). 
Channel 1, channel 2, channel 3, channel 4 
Chart drive 
Pen lift 
Keyboard

2. taking care to retain the associated washers, remove the four screws ‘a’ which secure the display board. 
remove the display board and store it in a static safe area.

3. Carefully remove the keypad from the front face of the platen, and remove any remaining adhesive from 
the keypad mounting area of the platen, by gentle rubbing.

Caution
it is recommended that solvents are not used as they may make the adhesive ‘stickier’ and thus more 
difficult to remove, and/or, irreversible damage will be caused to the platen material.

4. remove the protective backing material from the new control keypad, and after ensuring that it is oriented 
correctly, press the keypad onto the platen, in the same place as the old keyboard was previously located.

5. after ensuring correct orientation, re-fit the display board, using the screws and washers previously re-
moved.

6. reconnect all the connectors in the reverse order to the disconnection order given in step 1.

notes:
1. When viewed from the rear of the platen, the channel pen drives are counted from 1 to 4 in a left-

right direction. (e.G. Channel one is left-most and channel four (if fitted) is right-most).
2. see the Controller and setpoint generator manual for details of loop control operations.
3. for recorders manufactured before May 2008: if the display board is being replaced, then the exist-

ing ribbon cable should also be replaced with the new version (dn204384) supplied with the board.

Caution
all circuit boards contain components which are sensitive to static electrical discharge.  all relevant per-
sonnel must be aware of proper static handling procedures.  

2.1  IntroductIon
 
figure 2.1a shows the platen securing screw location.  When this, captive, screw is undone, the platen can be 
opened to reveal the circuit boards (figure 2.1b).  figures 2.1a and b are not to the same scale.
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3  ProM/EEProM FIttInG/rEPLAcEMEnt

3.1  ProM LocAtIonS

there are three versions of the main board, which , for the purposes of his document, will be called ‘original’, 
'intermediate' and  ‘Current’.  Ce compliant recorders are fitted with the intermediate or current design.  non-
compliant recorders may be found with any version.  in all cases, the eeProM location names are the same, but 
they are in different positions on the board, or are of a different physical shape.  figures 3.1a to 3.1c show the 
three versions of the main board. 

figure 3.1a  Main board ProM locations (Current version)

figure 3.1b  Main board ProM locations (intermediate version)
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4.7  rEtrAnSMISSIon/contAct InPut BoArd

note:  this  retransmission / contact input board, is occasionally referred-to in this document as the ‘re-
transmission board’ for brevity.  the expressions ‘Contact input’ and ‘event input’ are used interchange-
ably in this and in other documents.

up to two retransmission boards may be fitted.  each board may contain eight contact input circuits and one 
or two retransmission outputs, or it may contain only one or two retransmission outputs, or only eight contact 
inputs according to the variant purchased.

there are two versions of this board, known as 'Ce compliant' and 'original'. Both versions can contain any of  
the variants described in the previous paragraph.  figure 4.7.2 shows the pinout and link arrangements for the 
original version.  the pinout and Voltage/ma setting links for the Ce compliant version are the same as those for 
the original version, but the board number setting links are not fitted.

note  outputs can be set to either 0 to 20ma (0 to 5V) or 4 to 20 ma (1 to 5V) in software configura-
tion (see installation and operation manual)

4.7.1  cE compliant boards

this version of board is compatible with the intermediate and current main board design. each circuit board has 
two links to define whether the retransmission output is to be Voltage or Current.  the relevant positions for 
these links is shown in figure 4.7.2 below, which also shows the pinout. 

the board with the solid ribbon cable connection is defined as board 1;  the board with the split ribbon cable 
connection is defined as board 2.

4.7.2  original design boards

in addition to the Voltage/current links described in 4.7.1, above, the original retransmission board (not com-
patible with the intermediate version of  the main board) has three links used to define the board as board 1 or  
board 2.  figure 4.7.2 shows the location of all the links, and also the pinout, which applies to both versions of 
the board.

figure 4.7.2 retransmission board pinouts and link locations
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3.1  ProM LocAtIonS (cont.)

figure 3.1c  Main board ProM locations (original version)

3.2  SoFtWArE uPGrAdE And FEAturE AddItIon

the following procedures must be carried out only after the recorder has been isolated from all sources of haz-
ardous voltage (both supply and i/o).

3.2.1  Main EEProM replacement

1. Make a note of the orientation of the iC.
2. taking the appropriate precautions against static electrical discharge, carefully prise the Main eeProM (u17) 

out of its socket.  
3. fit the replacement integrated circuit, ensuring that it is oriented correctly.  orientation is shown in figures 

3.1a to 3.1c above.

4.6  rELAY outPut BoArd HArdWArE conFIGurAtIon 

a maximum of two relay output boards may be fitted, each board containing up to four relays.  Board 1 (usually 
the bottom board) contains relays one to four, and board 2 (mounted above board 1, on stand-off pillars) con-
tains relays five to eight. relay numbering is left-to-right.  if board 1 contains, say, only two relays, the first relay 
on board 2 is still called ‘relay 5’ (not ‘relay 3’)

there are two versions of the relay output board, known as 'Ce compliant' and 'original'. figure 4.6.2 shows the 
pinout and link location for the original design.  the pinout for Ce compliant boards is the same, but the link is 
not fitted. 

4.6.1  cE compliant boards

this version of relay output board is compatible with the intermediate and current main board design and has 
no hardware configuration associated with it. 

the board with the 'solid' ribbon cable connection is defined as board 1;  the board with the split ribbon cable 
connection is defined as board 2.

4.6.2  original design boards

the original relay output board (not compatible with the intermediate version of the main board) has a link to 
set the board as board 1 or  board 2.

figure 4.6.2 shows the location of the link, and the relay pinout.

Fit link here for Board 2

Fit link here for Board 1
Link Board 1

Board 2

Link

Side view of link

com

nc

no

NC NO

COM

Relay internal wiring
(Relay in alarm)

1 (5) 2 (6) 3 (7) 4 (8)

Board 1 provides relays 1 to 4
Board 2 provides relays 5 to 8
When present, board 2 is fitted above board 1

NC COM NO NC COM NO NC COM NO NC COM NO

figure 4.6.2  relay board pinout and link location
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3.2.1  Feature addition

addition of features may be purely a software upgrade, or it may involve both the adding of an option board, 
and a software feature upgrade.  the following instructions describe the software feature upgrade procedure.  
the fitting of circuit boards is described in section 4 of his document.

Caution
if fitting more than one retransmission/contact input option board, or more than one relay output 
board, board one upgrade must always be done first.  if the board two upgrade is performed first, then 
when the board one upgrade is performed, it will delete board two features.

1. if there is an integrated circuit (iC) in u4 position (figures 3.1a to 3.1 c), carefully remove it and place it in a 
static safe medium, ready for re-use after software upgrade is complete (step 5).

2. after taking into account the caution above (if relevant), insert the 8-pin integrated Circuit into the u4 
socket, ensuring that it is oriented correctly (figure 3.1a to 3.1c)

3. turn power on.
4. if there are further upgrades to be made, switch power off, replace the iC in u4 with the next one, and re-

apply power to the recorder.  repeat for all upgrades.
5. When all upgrades are complete, and if there was an original iC in u4 position, switch the recorder power 

off, and replace the last-fitted iC with the original iC  (removed at step 1).
6. if there was no integrated circuit originally fitted, then the final iC may be left in u4 position.

4  cIrcuIt BoArdS

4.1  IntroductIon

the recorder can have the following boards fitted within the case:
1. Main board
2 up to two input boards.
3 up to three option boards
4 serial communications board (not approved for use in Ce compliant equipment)
5 transmitter Power supply board.

the addition of control loops is discussed in section 5

4.1.1  circuit board fitting

the fitting of circuit boards is generally a matter of fitting any required standoff pillars in the appropriate places, 
using the fixings supplied, and connecting the ribbon cable from the main board to the newly-fitted board. 

the input board needs also to be connected to safety earth (in order to maintain Ce compliance).  this connec-
tion is made at a two-way terminal block located either on the input board (current version boards only) or on 
the filter board (original version). 

the transmitter power supply needs a supply voltage connection instead of a ribbon cable.

4.5.4  upscale/downscale drive 

these links define the behaviour of the channel in the case of a broken thermocouple input circuit.  locating 
the link to ‘upscale’ means that if the recorder detects an open circuit,  the channel will drive to the full scale 
position and remain there until the problem is solved.  locating the link to ‘downscale’ is similar, but the re-
corder drives the trace to chart zero instead of full scale.

note
if the associated tC/rtd link is set to rtd, the upscale/downscale link must be removed.  it is recom-

mended that, for safekeeping, the link be ‘parked’ sideways on the centre pin of the connector.
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4.5.1  Board number 

this is set by three links near the top end of the circuit board. Board 1 (channels 1 and 2) is the lower of the 
two cards with Board 2 (channels 3 and 4) (if fitted) set above Board 1 on insulating standoffs.

4.5.2 cJc/rtd 

this link must be set to rtd if channel 1 (3) is to be used for rtd input or to CJC for any other input type.  this 
link must be used in a way appropriate to the tC/rtd links described below.

notes:
1 if the link is set to rtd neither channel can be used for thermocouple inputs.
2 if the link is set to CJC, channel 2 (4) may be used for rtd or t/C etc. inputs, but channel 1 (3) can-

not be used for rtd measurements.

4.5.3  tc/rtd 

this link must be set for each channel.  Channels with this link set to rtd can be used only for rtd inputs.  
Channels with this link set to tC, are suitable for all other input types.  the setting of the CJC/rt (above) link 
must be appropriate to the setting of this tC/rtd link.

figure 4.5b  input board (previous versions) link 
locations

4.2  currEnt MAIn BoArd

the general arrangement of boards is shown in figure 4.2a, below.  the figure also shows the ribbon cable ar-
rangement between the main board, and the current versions of input and option board.  this version of the 
main board is backwards compatible with original version i/o boards, using a different connector (J10a) for the 
option boards.
the physical arrangement of i/o boards is shown in figures 4.2b and 4.2c.  When fitted, the transmitter power 
supply board is fitted above the serial communications board, on standoff pillars similar to those depicted in 
figures 4.2b and 4.2c.

notes:
1. relay output and retransmission/contact input boards are defined as board 1 or board 2 by ribbon 

cable connection.  it is therefore essential to make these connections correctly.  it is recommended 
that where there is a mix of option board types, then relay boards are fitted first, with retransmis-
sion/contact input boards fitted above.

2. input boards are separated by insulating standoff pillars, not metal ones as are used elsewhere.

figure 4.2a  General arrangement of circuit boards - current main board, current i/o boards
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figure 4.5a  input board (current version) link locations

4.5  InPut BoArd HArdWArE conFIGurAtIon

the input board comes in two versions, the 'original' and the 'Current'.  for some recorders, the original ver-
sion was fitted with a filter board, as shown in figure 4.5b, below.  the current version (figure 4.5a) does not 
require this filter board.
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4.2  currEnt MAIn BoArd (cont.)

figure 4.2b  side view of current version input boards

figure 4.2c  side view of option boards.
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4.4  orIGInAL MAIn BoArd

as far as the user is concerned, the major difference between the original control board and later versions 
is that the ribbon cabling to the option boards is different, and that, with the original design, all the option 
boards have circuit board links to define whether they are ‘board 1’ or ‘board  2’.  With other versions, only 
the input boards need to be defined in this way.  Board links are discussed in sections 4.5 to 4.7, below.  the 
original version main board is replaceable by the current version main board, using connector J10a for the op-
tion boards.

input boards may or may not be fitted with filter boards (as shown), according to input board version.

figure 4.4  General arrangement of circuit boards - original version boards
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4.3  IntErMEdIAtE MAIn BoArd

the general arrangement of boards is shown in figure  4.3a below, which also shows the ribbon cable arrange-
ment for this version of the main board.  the i/o board and option board arrangement is depicted in figures 
4.3b and 4.3c.  When fitted, the transmitter power supply is mounted above the serial communications board on 
standoffs similar to those shown in figures 4.3b and 4.3c.

notes:
1. With the intermediate main board, the relay output and the retransmission/contact input boards are 

defined as ‘Board 1’ or ‘Board 2’ by the ribbon cable connection.  it is therefore essential to  make 
this connection in the correct way.  it is recommended that if there is a mix of option boards, any 
relay board(s) are fitted  first, with any retransmission board(s) fitted above.

2. input boards are separated by plastic standoffs, not metal ones as are used elsewhere.
3. the input board requires a ‘filter board’ to be fitted to its input terminals (figure 4.3b) for Ce com-

pliance.  

figure 4.3a  General arrangement of circuit boards - intermediate main board

4.3  IntErMEdIAtE MAn BoArd (cont.)

figure 4.3b  side view of input boards (original version, with filter board)

figure 4.3c  side view of option boards


