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The CircuitWerkes pREX Programmable Relay Expander
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Description

The CircuitWerkes pREX, or Programmable Relay Exiganis a highly-flexible relay multiplier that can
be used for a variety of applications, such as nimgppne contact closure input to 16 contact closurputs. The
pRex contains 12 microprocessor-controlled SPSaysehnd 4 microprocessor-controlled DPDT relaysh eat
which can be independently configured to operata wrariety of modes. The pREX accepts 12 optidatijated
inputs, ranging from 4 to 24 volts, from the DB-26nnector located on the back of the board. Timesg be
operated in active-low mode(ground-level) by settime jumpers on JP1, eliminating the need forxareal power
source (see “Operational Overview”). All relay tacts are brought out on the 50-pin RJ-21 conngutbich can
be connected to a standard Telco punch block, rgakeasy to interface the pREX to your equipment.

Because each relay can be individually programntieel,pREX can be configured in almost any way
imaginable. Each relay can be triggered by anybmmof inputs, combined together using basic |dgietions.
For instance, if you would like Relay 1 to opergte pulse-stretching fashion only when Inputs,lad 3 are all
active, the pREX can easily be programmed to douhking either the CircuitWerkes pREX Configuratidanager
software, the jumpers located on the back of therdyoor even a simple terminal program running drost PC.
This can be done by connecting the pREX to the B&ial port using the DB-9 connector located riexhe DB-
25. The operation and configuration of the pREX td discussed in greater detail later.

On the front of the enclosure are two LEDs. ThéatrigeD is a power indicator which is green if both
power supplies are working, red if one of the sigspfails, and off if the board is not receivingwss. The left
LED is the yellow “Relay Active” indicator. This LEis on when any of the relays are active and dfewise.
While programming the device, this LED is used gsagress indicator, telling the user where inghggramming
process the pREX is. This is essential when prograng the device with the on-board jumpers.

Figure 1. Layout of the pREX
Operational Overview / Installation

Powering the pREX
The pREX can be powered with the included walldfarmer, or any 12-18 Volt AC or DC supply capable

of delivering 400 mA. If your pREX shipped wittpawer adapter with a barrel connector, then yowlshplug the
connector into J1, located next to the DB-25 cotoreclf, however, you received a power adaptehsplit-leads,
then you should screw the leads into terminal bldgk polarity is unimportant. Also, the power may daisy-
chained to other pREX and/or REX Relay Expandersdnnecting the terminal block J5 of the first devto the
input power connector J1 of the next device. Rlgaste that in order to daisy-chain the power, yoamsformer
must be able to deliver 400 mA for each pREX inc¢hain. CircuitWerkes does not recommend conngatiore
than 5 pREX devices (or REX devices) in one chain.
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Setting up the inputs

Inputs are connected to the pREX through the DB@mector located next to the power jack. You have
the option of allowing your equipment to sourcesimk current. Each input can be set for sink arrse. To source
current to the pREX's inputs, remove the correspgnimpers from JP1 (see Figure 2 for layout df)J&hd tie all
of the negative leads on the DB-25 connector ta wowipment's ground. Connect each of the poditiads of the
DB-25 to your equipment's outputs. With the junspemoved, your equipment must supply the powedeckd¢o
activate the inputs. Figure 3 shows the layouthef DB-25 input connector, as seen from the badhefpREX.
When set up to be sourced to, a positive voltagenfd to 24 V, applied across an input's pins on D25
connector, will activate the input.

If not using dry contact closures 12 JDPD: NOTE: |npUt one (D25, pln 2) is associated with JP.‘h(ﬁ(
ground for Operating the pREX, JPl-l) Input two is associated with JP1-6 anfibtb up to
please see Note below regarding input 8 (D25, pin 9) which is associated with J”21-The
JP1 jumper settin flow of jumpers then reverses. Input 9 (D25, R is
associated with JP1-4. JP1-3 is Input 10 and ib.fo
. 1 oo
DB-25 Input DB-9
- Board Edge

Figure 2. Layout of Input Source/Sink Select jumpred

By default, the pREX comes from the factory withiaputs set up for your equipment to sink curréritat
is, every jumper on JP1 is in place. With the jenspin place, it is unnecessary to use your equige@ower
supply. Simply connect the ground on the DB-2§dar equipment's ground. To activate an input;yemuipment
will need to pull the negative lead on the DB-25gtound. The positive lead should be left uncotetbc To use
the pRex in this mode, remove the jumpers from dRd connect the positive output of your equipmenthe
positive lead on the DB-25 connector, as seengnriei 3.

Warning: Any sourced inputs musave the corresponding jumper on JP1 removed.

Note: The default configuration of t

T 11 L Tl TonTLl Tl T2l Ten1L . . .
e L T PREX is for all inputs internally pulled
g g e e e e B Pind high. To operate in the factory default
{ CCO0O0OO0OO0O0C0O0O00O00 ) configuration, you need only provide a dry
\ O000000O0000O0 j contact closure from any minus (-) input to

ettt Pinl4 the pREX ground terminal. Do not ground

|J.tlll—| J.Tl.*:’—|J.‘Ifl.l'—| J.'[l_J—| 1115- 1l-

the + inputs or provide a Voltage source to
the + input without removing the associated
jumper from JP1 firs

Inl2- Inl0- Ins- Iné- Ind- In2-
Figure 3. Input Connections on the Female DB-25r@ctor

Connecting the relay outputs

The relay contacts are brought out of the devicehen50-pin RJ-21 connector located next to thén2-p
terminal block. This connector provides an easgrface to a standard Telco punch block, whichlmapurchased
through CircuitWerkes, or a wide variety of elecdtiand telecommunications vendors. Figure 4 shbeginout
of the RJ-21 connector, which is also screen pite the top-side of the board. Table A-1 on p&Bgein the
Appendix, shows how the relays are brought out argtandard Telco punchblock.
Figure 4. Contact Connections of the Male RJ-21r@ctor

Note: Some early versions of
the pREX manual show a
different pinout for the RJ-21.
Figure 4 (at left) is the correct
pinout for all production versions
of the pREX.




Theory of Operation
Overview

The microprocessor inside the pREX constantly noogsithe state of each input, mapping those infuts t
the various relays which they're programmed torobdntThe microprocessor is also keeping track b&mwto open
and close each relay based on the user configaratiach relay can be operated in a number ofrdiftemodes,
both timed (Leading-Edge, Trailing-Edge, Pulse48treetc.) and untimed (Momentary, Latching, angdle), and
can be activated by any of the inputs, or any coativn of inputs. A full listing of the relay masl@nd input
modes are given in Tables 1 and 2. The followixgngples may help to clarify how to use the variodes to
achieve your desired results. They also provideestypical applications where the pREX may be uatttipugh it
is by no means limited to these applications.

Example #1: Basic pREX Operation

A simple function that the pREX can perform is tbéta relay multiplier. This can be used to dinite
control signals to various places in a studio alustrial environment. For instance, it may be mekthat, upon
receiving a contact closure from a satellite faéea, separate pieces of equipment should begin deapthat feed
for a period of one hour. This is easily acconiis by connecting one of the pREX inputs to thelkit feed's
contact closure. Two of the pREX's relays showddcbnfigured for Leading-Edge mode (see “Progrargntire
pREX” section) with a closure time of one hourg@rered by the input connected to the contact ckos&@ince only
one input is being used with these relays, thetinpade could be set for OR, AND, XOR, or InterlodkgL), but
to make things easier, we'll just keep it in the @Bde. Any of these modes would work, howeverahse the
logical combination of only one input is equivalémtthat input alone. The two relays will be cocted to the two
pieces of equipment that record the feed. Indbisfiguration, the contact closure from the sateléed will give a
pulse on the specified input. Upon seeing theitepddge of the pulse, the microprocessor insigeptREX will
close both of the specified relays. These relaysramain closed until the programmed time of dmaur has
expired, at which time the processor will openritlays signaling to the recording equipment to egasording.

Example #2: Multiple Inputs, Multiple Relays

To take Example #1 a little further, it may be dedithat three different feeds can cause the rewprd
equipment to begin recording. The first step isdnonect the contact closures to the inputs optREX. Next, both
of the relays should be configured for Leading-Edumle, triggered by the three inputs ORed togethéhen any
of the three inputs are activated (contact clogutesth relays will close for one hour. If duritige course of that
hour any of the inputs change state, the relayisranhain closed. The relays will open when theetinas expired,
regardless of the state of the inputs.

Example #3: Interlocked Groups

As a final example, we will describe how to set fREX up as an audio or video switcher. To do, this
several relays will be configured to operate inltaéching mode. In this mode, a relay closes updeading edge
of its' latching input and opens upon a leadingeedits' unlatching input. Please note that #teHing input and
unlatching input can be configured as combinatmfrisputs on the board (i.e. Input 1 AND Input 2 BNnput 3).

For the purposes of this example, suppose relayKkRland K3 are to be set up in an Interlockedugro
where Input 1 closes K1, Input 2 closes K2, Inpatdses K3, and Input 4 opens all of the relaysan Interlocked
group, no more than one relay can be closed agiaeyn time. If K1 is closed and Input 2 is actedtthen K1 will
be opened and K2 closed. To configure the pREMyseK1, K2, and K3 should each be programmed fiching
operation. The latching inputs should be set putri, Input 2, and Input 3, respectively. Theatghing inputs for
each relay should be set to OR the three inputstwaiie not used in the relay's latching input. &ample, K2
will have Input 2 as its latching input, and Inp@its3, and 4 ORed together as its unlatching input.

Upon powering up the pREX, all of the relays wi#l bpen. When input 1 is activated, K1 will receare
active latching input and close. Since the otkéays are already open, they will not change staféken input 2 is
activated, K1 will receive an active unlatchinguhpso it will open. K2 will get an active latclginnput and will,
therefore, close. When Input 4 is activated, bte¢ of the relays will receive an active unlatghinput, so
whichever relay is currently closed will open. Tdther relays will remain open.

Things to think about

It's important, when planning the use of the pREXthink of each relay as a separate entity. Ealbdy
has a corresponding relay input, which does no¢searily correspond to a single board input (therdanputs are
brought out on the DB-25 connector). By this,stmeant that a relay input may be configured asgicdl
combination of board inputs, and any other relay oee those very same board inputs, in any conibmaesired.
The relay input is really just an abstraction af tombination of board inputs. With this in mipdpgramming the
pREX to achieve the desired result should be eadyin some cases, fun.




Furthermore, the designers at CircuitWerkes engeuthe users to utilize this flexibility, and geeative with its
configuration. For instance, interesting resulds de achieved by chaining a relay's output to hemotelay's
inputs. Also, a form of sequencing can be achidwedying a relay's output to it's own input, ikthelay is in a
timed mode (Leading-Edge, Pulse-Stretch, etc.).dxample, if Relay K1 is configured to operate id-aecond
Leading-Edge mode, with Input 1 as it's only in@urt,interesting result will occur. To set this tip,one of K1's
outputs to Power, and tie the other output to IrhutAlso, pull Input 1 to ground through a 560-ohesistor.
Additionally, put Relay K13 into Toggle mode, witlput 1 as it's input. Now, when the device is poed up, you
will here K13 continuously toggling once every sedo With a little bit of planning and creativitypu may find
that the pREX can achieve the same results asdeg expensive and complicated devices.

Programming the pREX

To give the user as much flexibility in using thREX as possible, the designers at CircuitWerkesemad
every relay independently controlled by the micom@ssor. Each relay may be set to function in angeveral
operating modes, which are listed in Table 1 onftlewing page. In addition to the relay opergtimodes, the
pREX also allows the user to specify which inpuiSvaite each relay. Each relay may be controliedryy number
of inputs, which can be combined using basic Idgictions, as seen in Table 2. Also, each inpuhjput function
may control any number of relays, so relays camioiped together for use as a relay expander. abfliy to
program the relay modes and input modes gives heupbwer to configure your pREX in almost any way
imaginable. If you can come up with any more papgming possibilities that can’t be achieved cutygrét us
know, it may end up in a future revision.

pREX Relay Operating Modes
Mode Description
Momentary Relay closes when input is active and spdren input is inactive
Toggle Relay toggles (changes states) on leading-edgetifieao-active) of input
Leading-Edge Upon leading-edge of input, relay closes for aspacified amount of tin|
(timed)
Trailing-Edge Upon trailing-edge of input, relay closes for aresgecified amount of time
(timed)
Either-Edge  Upon leading- or trailing-edge of input, relay @edor a user-specified
(timed) amount of time
Pulse-Stretch Relay closes upon leading-edge of input, relay spenser-specified
(timed) amount of time after trailing-edge
Min-Time Relay closes upon leading-edge of input and ren@osed for at least thé
(timed) user-specified amount of time. If the input remainsve for longer than
the set time, then the relay opens upon a tradiaige of the input.
Relay closes upon leading-edge of input for no ésrigan the amount of
Max-Time time specified. If drailing-edge is encountered before the time haéred
(timed) the relay opens with the edge. Otherwise, the refens when time
expires.
Debounce The relay closes only after the input has beewvadtr a specified amount
(timed) of time. Once this time has been reached, the wtees for the duration
the active input.
The relay closes upon a leading-edge of its' laghiput. The relay
Latching remains closed until a leading-edge on its unlatgimput occurs. This
mode can be used to configure interlocked groupslays.

Table 1. Programmable Relay Operating Modes of pREX



pPREX Input Modes

Mode Description
OR Relay input is active if any of the specifiedutgpare active.
Relay input is inactive if all of the specified i are inactive.
AND Relay input is active only if all of the specifiggputs are active.
Relay input is inactive if any of the specified ing are inactive.
XOR Relay input is active if an odd number of spiedfinputs are active.

Relay input is inactive if an even number of spedifinputs are active.
Interlocked (IL) Relay input is active if exactly one of the speaxdfinputs is active.
Relay input is inactive if any more or less thae ofi the specified inpyts
is active.

NOR (Not OR)  Relay input is active only_if all ofdlspecified inputs are inactive.
Relay input is inactive if any of the specified i are active.

NAND Relay input is active if any of the specified inpare inactive.
Relay input is inactive if all of the specified g are active.

NXOR Relay input is active if an even number of itgpare active.
Relay input is inactive if an odd number of inpate active.

NIL Relay input is active if any more or less than ohthe specified inputs
active.

Relay input is inactive if exactly one of the sffiedl inputs is active.
Table 2. Programmable Input Modes of pREX

pREX Configuration M anager software

The pREX can be programmed in a variety of differaays. The first way, which CircuitWerkes
recommends for its ease-of-use and speed at whinrgmming can be performed, is through the uséhef
CircuitWerkes pREX Configuration Manager softwarehich comes bundled with the pREX (it can also be
downloaded from the website @ww.cCircuitwerkes.comcheck often for updates). To use the software,
simply start the application on your PC and contleetserial port to the DB-9 connector on the hafcke pREX.

Installation

pREX Configuration Manager runs on a variety of Wiws operating systems, including Windows XP,
Windows 98, Windows ME, Windows NT, and Windows 2p®ut not on Windows 95. To begin installation,
simply place the CD in your CD-ROM drive (usualiy\) and run Setup.exe. The software relies on therddbft
.NET Framework to operate, so this will need tdrtstalled before the program is installed. If tremework is not
already installed on your computer, the Setup Enogwill realize this and ask if you would like tostall the .NET
framework. Select “Yes” and then follow any aduligl prompts to continue the installation. Oncstaliation is
complete, a shortcut to the software may be foundhe “Programs” directory (in the “Start” menu)demn
“CircuitWerkes\pREX\pREX Configuration Manager”.

Connecting the pREX

To connect the pREX to the host PC, a standard-todiemale serial cable should be connected froen th
PC's serial port to the DB-9 connector on the pREX.serial cable can be obtained from any elect®rar
computer store. It is also possible to connecttREX to the PC using a null modem serial cablis Tequires
changing jumpers JP4 and JP5, located on the mtdto the DB-9 connector. By default, the pREXshipped
ready to use with a standard serial cable. Fa sktup, JP4 is jumpered across pins 2 and 3 ahdRb is
jumpered across pins 1 and 2. For a null modertec#ie jumpers are reversed (JP4 = 1-2 and JPR3)= Note
that the PCB silk-screen incorrectly says that 8®4should be set the same depending upon thedfypable used.
If you set both pREX jumpers to 2-3 or 1-2, you Wdwrt your pREX, but neither will it communicatéth your
PC. Serial communication will also not workhigse jumpers are removed completely. In most csegactory
setting for a standard serial cable is the desietting.
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Figure 5. Screenshot of pREX Configuration Manager

Operation
pREX Configuration Manager allows you to load amggible configuration onto the pREX quickly and

easily, read the current configuration from theideyload and save presets, and view helpful in&ion (logic

diagrams, board layout, contact info, etc.). Upgtarting, Configuration Manager will attempt to dethe current
configuration from the pREX. If a pREX is not cauted to the PC's serial port on COM1, or if iheg powered
up, a message will appear in the status box stétigigcommunication with the pREX was not possilidease note
that you may still use the software even if a pREXot connected. This allows you to create ane sastom
presets, which you may upload to the pREX at & l@tee. Also, you may make as many changes tatineent

setup as you want without affecting the actual igumhtion of the pREX. Your changes will take effenly after

you press a “Program” button. The software prowigi@any possibilities to set up your pREX.

Setting up the relay mode:

Once the program is loaded, you will be presentét the main screen, as shown in Figure 5. Thst fir
step is to navigate to the specific relay you wdikle to program by either using the drop-down tabelled “Relay
number”, or by left-clicking the image labelled ‘1Bg X" (“X” is the number of the currently selecteelay) until
you reach the desired relay. Next you should cadbs mode to operate the relay in by selectingdtiop-down
box labelled “Relay mode”.

If you select a timed mode, then the sliders in“@e®sure Time” group will be enabled. This willav
you to change the number of hours, minutes, andnsiscthat the specified mode takes effect. Keemiimd that
this time does not apply to the same thing for eatdy mode. For instance, in Leading-Edge madde specified
time designates how long the relay will remain etb®nce an active input is detected. However, @ébddnce
mode, the time corresponds to how long an inputtmemmain active before a relay is closed. It is émant to
consider this for each relay mode, so that yousedect the mode which best fits your desired outcom

Setting up the inputs:

The next step in configuring the pREX is to chotheeinputs that you would like to affect this relayhis
is done by left-clicking the input buttons, orgasdzin a column in the center of the window. A dbhie button
indicates that the input is not activated for tt@ky, and a teal button indicates that the inpwdtive. You will
also need to select the input mode. To opera&dag by only one board input, simply select theiréesinput and
choose the OR mode. The input mode describes bowernbine the board inputs to get the relay inpét an
example, if you would like Relay 1 to be activatady if both Input 1 and Input 2 are active, thée AND mode
would be selected, as well as Inputs 1 and 2. opm®site of this mode would be NAND, where theyétgput will
be inactive if both inputs are active. A full eaphtion of the input modes is given in Table 2, aneery basic
understanding of Boolean logic may help to clahifyv to use the input modes to your advantage.

Programming the pREX:

The final step is to either program the pREX, drigethe next relay. This can be done by pressitingre
the “Program Relay” or “Program All” button, or kselecting the “Edit” menu, then chossing “Prograamd
selecting the desired relay. It is recommendedl yba save your configuration first (by choosingléF, “Save
As”) to prevent any potential loss of data. If yaish to program only the selected relay, then gingsthe
“Program Relay” button will do this, without overing the configuration of the other relays. Oe tther hand, if
you'd like to program every relay according to therent setup, then you can press the “Program Rltton. A
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progress bar, located below the program buttons digplay the progress of the reprogramming. Tiaimize the
amount of time spent programming the pREX, you s@re your common configurations on your PC. Thédren
you want to reprogram the pREX, open the configonafile (choose “File”, “Open”) and press “Prografsi”.
Please note that in order to program the pREX usiRg, the “Prog” jumper JP3 on the back of thadoaust be
removed.

Reading the current configuration:

At any point in the configuration process, you caad the current configuration of the pREX by piress
the “Read Relay” or “Read All” buttons. You mayalread a relay by choosing “Edit”, “Read”, and tesired
relay number. Please keep in mind that if you @aelay's configuration, the setup for that redaly be updated in
the Configuration Manager, overwriting the previosstup. Therefore, if you read all relays, theirent
configuration will be overwritten. For this reasdinis recommended that you save your work if gidike to come
back to it later.

PC-Control:

The last point to mention is the issue of PC-Cdntto addition to programmability, any of the rngdacan
be controlled from your PC, as well. That is, jogtclicking a button on the Configuration Managéndow, you
can open and close any of the relays. To do fingt,read the current configuration from the pRBEX described
above. Next, select the relay you would like tateal with the computer and, if it is not alreadyecked, left-click
the check box labeled “PC-Control”. This places $ipecified relay into PC-Control mode. In thisd@othe relay
will not respond to inputs, it will only respond BC commands. Other relays that aren't in PC-Gbntiode,
however, will still respond to their specified inpu Once the “PC-Control” check box is selectéd, Momentary
input” and “Latching input” buttons will be enabledWhen one of these buttons are pressed, an acibue
command is sent to the specified relay, and thayrakts according to it's current configurationresBing the
“Momentary input” button sends a 10 ms pulse tortay input. The “Latching input” button simplgdgles the
relay's current input value.

As an example, consider that Relay 1 is in the Maary mode. Sending a Momentary input will cause

the relay to close for the duration of that inpuhich is 10 ms. In most cases, that is not longugh. Sending a
Latching input, however, will cause the relay tosd until another Latching input is sent. Thigplisbably more
desirable. Now consider the relay is in the Legeinlge mode, with a closure time of 1 second. Mamentary
input is sent, the relay will close for 1 secondridg which time sending another Momentary inpull Wwave no
effect. Once the time period has expired, andth@mentary input will cause the relay to close agdira Latching
input is sent, the relay will again close for 1aet. The relay input is now active. In order &t the relay to close
again. Two more Latching inputs must be sent — tondeactivate the relay input, and another to tieste it.
Therefore, for the Leading-Edge mode, a Momentapyi probably makes more sense. You are encoutagady
around with this feature to see just how it work&lso, keep an eye out in the future for softwapelates and
additional features as they become available. &beas be found on our website (www.circuitwerkesxo

Terminal program

If, for some reason, the Configuration Managervgaie is not available, or you would prefer not e i,
the pREX may also be programmed with a host PQialggort using a terminal application, like Hyperfminal™,
which comes bundled with Microsoft® Windows®. TpREX communicates with the PC at 57600 bps usibg 8-
words, no parity bits, and 1 stop bit. Once a eetion is made, simply press <Enter> to let the Y¥RBow that
you are there. You will be presented with the mmaemu requesting input regarding the desired attigoerform.

To begin, press <P> to start the programming psce®ther functions may be accessed as well by
pressing the corresponding key as displayed inttan menu. After pressing <P>, you will be presdniith a
series of prompts related to the configuration feé tevice, such as the relay number to be programihe
operating mode, inputs and their mode, and timirfigrmation. This allows full programming of the BR in a
very straightforward manner. If at any point in f®cess you enter incorrect information, or yogidie not to
program the relay, you may press the Escape keg>tescancel programming.

The first prompt asks for the relay number to begpammed. This is a number 1 through 16 that
corresponds to the number screenprinted next tb eslay on the circuit board. Relays 1 through i@ &PST
relays, and Relays 13 through 16 are DPDT relaypeTthe relay number you'd like to program, theaspr
<Enter>. Next, the pREX will request that you entexr relay mode number to put the relay in. T&ypeovides the
mode numbers and the corresponding relay modeer Bré desired mode's number, followed by the Bregr
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Figure 6. A Typical pREX HyperTerminal Session

The next step is a little more difficult to grasphe next three prompts are related to the inptiswwill
affect the relay. These prompts ask for a decimatber corresponding to four inputs (1 to 4, thea 8, followed
by 9 to 12). This number comes from the binarye&sentation of the input map for the four specifigguts. For
those who don't know binary arithmetic, Table 4egia mapping of the inputs to the number that shioelentered.

Relay Mode Relay Mode
Number
1 Momentan
2 Toggle
3 Leading-Edge
4 Trailing-Edge
5 Either-Edge
6 Pulse-Stretch
7 Min-Time
8 Max-Time
9 Debounc
10 Latching

Table 3. Relay Mode Numbers and Corresponding Mdataes

Just to clarify a little bit, let's consider howpgoogram Inputs 1 through 4 for a relay. We'llka a few
different scenarios to provide a good understandirtgow this works. The input number corresporathat inputs
place in a binary number, where a 0 means thanthé does not affect the relay, and a 1 meansitiates. So, if
we want Input 4 to be in the relay's input map, it Inputs 1, 2, and 3, then the binary numberesponding to
this mapping would be 1000. In decimal, this numiweuld be (1*8) + (0*4) + (0*2) + (0*1) = 8. Thissithe
number to enter after the pREX prompts for Inputs 4. Now suppose we would like all four of thasputs to be
in the input map. Then the appropriate deciaml memwould be (1*8) + (1*4) + (1*2) + (1*1) = 15. St15”
should be typed after the prompt, followed by <EnteNotice that the multipliers (8, 4, 2, and &)nain constant,
only the multiplicands (0 or 1) change. In casa yan't realize you would have to do math problémerder to
set the pREX up, the following table can be usedtermine the number to enter.



Decimal Map Inputs 4, 8, anc Inputs 3, 7, anc Inputs 2, 6, ancdnputs 1, 5, and
Number 12 active? 11 active? 10 active? active?
0 No No No No
1 No No No Yes
2 No No Yes No
3 No No Yes Yes
4 No Yes No No
5 No Yes No Yes
6 No Yes Yes No
7 No Yes Yes Yes
8 Yes No No No
9 Yes No No Yes
10 Yes No Yes No
11 Yes No Yes Yes
12 Yes Yes No No
13 Yes Yes No Yes
14 Yes Yes Yes No
15 Yes Yes Yes Yes

Table 4. Decimal Numbers to Enter for Input Mape$gbn

After entering the input map numbers for all 12uts) you will be asked to enter the input mode neimb
This number corresponds to the method you would {ik use to combine the inputs, such as OR, ANDRXO
NOR, etc. Table 5 provides the number you willché® enter at this prompt for the various input emdPlease
note that the numbers jump from 3 to 8. Numbetsimduded in Table 5 should not be entered, ag thi#l not
program the device correctly.

Input Mode Input Mode
Number

0OR

1 AND
2 XOR
3IL
8
9

NOR

NAND
10 NXOR
11 NIL

Table 5. Input Mode Numbers and Corresponding Médmes

Once the input mode is selected, the following pbmuill vary, depending on which relay mode you
selected. If you chose either Momentary or Tognteles, you will be assked to confirm the enteretfigaration.
This is your last chance to cancel the programrfonghis relay. To cancel either press <N> or <Esés soon as
you press <Y>, the specified relay configurationl \wé stored in the microprocessor's permanenagmrand the
previous configuration will be overwritten.

If, however, you have chosen any of the timed retaygles (Relay Modes 3 through 9), following theuinp
mode, you will be presented with four more promgé&ing for the desired time in hours, minutes, sdsoand
milliseconds. Type in the desired amount of timegach prompt, followed by the Enter key. Keemind that the
number you enter for milliseconds is multiplied b§. So, if you enter “10”, this will correspond 160 ms. The
pREX timed modes allow for a minimum of 10 ms (bpihg 0, <Enter>, 0, <Enter>, 0, <Enter>, 1, <Enjeand a
maximum of 45 hrs., 59 mins., 59 secs. And 990bys\ping 45, <Enter>, 59, <Enter>, 59, <Enter>, Enter>).
Once all of the timing information has been enteyed will be presented with the confirmation prampress <Y>
to program the relay.

The last possibility is if the Latching mode (RelMode 10) was chosen. The first group of input
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information requested corresponds to the Latchipgt. After entering this information, you will Ipgesented with
the same four prompts related to the input mapimmat mode. The second time around, these proogtespond
to the Unlatching input, that is, the input whichlwpen the specified relay once it has been ddsgthe Latching
input. You should follow the same method as yalitdienter the Latching input map to enter the thiag. You

can either use Table 4 to get the decimal numbedet or you can arrive at the correct umber thraadculation,
as demonstrated previously. After entering theatdhiing input map and mode, you will be prompteadafirm

the changes. Type <Y> to to program the relay.

On-Board Jumpers

Another method which can be used, although it isnbymeans the easiest, is by using the right-angle
programming jumpers located on the back of the dhoaThis method can be fairly time consuming, asd i
therefore, only recommended if a PC is not avadlald the pREX must be programmed immediately. tiAero
downside to programming the pREX using the jumpgerhat the relays may not be programmed for anthef
timed modes using this method, the relays may belprogrammed for Momentary and Toggle modesouf yeed
to program the pREX using the jumpers, howevest fumper the “Prog” header, JP3. This puts thdodeinto
programming mode. A series of steps must theneofpned to enter numerical information into thevide. This
is done by setting the “Rel/Mode” jumpers, JP2th® desired number (in binary, which will be dissecs further)
and pressing the “Reset” button, S1. Once enouafgrmation is entered to program the specified yrethe
information is stored in the microprocessor’'s pererd memory, or EEPROM. If at any point, the useters
incorrect information, or they decide to changedain value, the “Reset” button can be held fgragimately 1.5
seconds to go back to the beginning of the progragnprocess. This does not, however, revert relay
configurations that were already stored back tor fh@vious states. It only prevents the curretdy configuration
from being stored.

The “Rel/Mode” jumpers JP2 are labelled 0 througlvBich corresponds to the position that each jumpe
represents in a binary number. To represent athanposition, the jumper should be set, and @psasented by
removing the jumper. Table 6 gives a mapping ef decimal number represented by the various “Redéo
jumper settings. Following the table is a lisstéps required to program each relay.

Jumper JP2 Postions
Decimal Valus 3 2 1 0

0 Off | off Off Off
1 Off  Off | Off | On
2 Off | Off | On | Off
3 Off Off On On
4 Off | On @ Off = Off
5 Off On Off On
6 Off On On Off
7 Off On On On
8 On Off Off Off
9 On off  Off On
10 On Off On Off
11 On Off On On
12 On On off | Off
13 On On Off On
14 On On On Off

15 On On On On
Table 6. Decimal Value Represented by Various JuiSpétings

Steps to program the PREX using the on-board jusper
1. Jumper “Prog” p|n JP3. (Yellow LED should begiash constantly)
2. Set “Rel/Mode” jumpers to the relay number minu§.&. A “0” corresponds to Relay 1)
3. Press and hold “Reset” button for about half a sdc@_ED should flash one more time, then turn off)
4. Set “Rel/Mode” jumpers to the relay mode numbec@ading to Table 3) minus 1. Remember: only the
Momentary and Toggle modes can be programmed tisetngimpers.
5. Press and hold “Reset” button for about half a sBdc¢LED should flash twice, then turn off)

11



Set “Rel/Mode” jumpers to the input map for inplitio 4. (see Table 4)

Press and hold “Reset” button for about half a sdc@_ED should flash three times, then turn off)

Set “Rel/Mode” jumpers to the input map for inp&tto 8.

Press and hold “Reset” button for about half a sdc@_ED should flash four times, then turn off)

10 Set “Rel/Mode” jumpers to the input map for inpato 12.

11.Press and hold “Reset” button for about half a sdc@ED should flash five times, then turn off)

12.Set “Rel/Mode” jumpers to the input mode numbeze($able 5)

13.Press and hold “Reset” button for about half a sdc¢LED should continuously flash, indicating thiae
relay has been programmed and the pREX is reagdsogram another relay)

14.1f you would like to program another relay, repstps 2 through 13 for each additional relay. Qisa,

remove the jumper from the “Prog” header.

©o~No

As you can see from the directions above, quitewadteps are needed to program the pREX's relayg us
the on-board jumpers. For this reason, the jurppegramming method is provided as an emergencyugaokly,
and should generally be avoided, if possible. slhighly recommended that you use the pREX Conrditium
Manager software to program and control your pREXlays, as this is the easiest and quickest wagot@o.
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Appendix

Table A-1. Relay outputs and Telco Punchblock layo

pREX Wiring Description
Relay No. | oi%gé?oii;]ifl{l)o. Standard Wire Color Telcop;':’g;?/v"e
K1-SPST ;6 E:SEIWhlte Pair 1
NEEIPST 57 82233\/\”1“6 Pair 2
K3-SPST 38 g:ggz/White Pair 3
NPT 39 g:gmlwmte Pair 4
KS-SPST go g:gtglwme Pair 5
NPT gl g:zglRed Pair 6
K7-SPST |5 ST Pair 7
el 23 g:gganEd Pair 8
K9-SPST 24 g:gm/Red Pair 9
cao.s7 2 i
izt e
K12-SPST 37 Sl Pair 12
K13 Com |35 SreenBack Pair 13
asne o
KI3NO |5 e Pair 15
K14 Com g oo Pair 16
KI4NC 5 Sl Pair 17
a0
s Com e
KISNC g S Pair 20
KI5NO 75  r— Pair 21
K16 Com 2 S Pair 22
KI6NC 33 ST Pair 23
asno 2
Ground 150 e Pair 25
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Technical Specifications

Relays:
on

Inputs:

User Interface:

Indicators:

Power requirements:
Physical Dimensions:
Weight:

Mounting Options:

16 microprocessor-controlled relays opeirate variety of modes (See section

“Programming the pREX"):
12 SPST relays — 20-VDC, 0.5-A
4 DPDT relays — 30-VDC, 1-A
Output connector — Male 50-pin Centronics (RJ-2i)nector

12 opto-isolated inputs accept +5 to 24ghais in active-high mode and 0V in
active-low mode (see “Operational Overview”). Inpoain be grouped based on
a number of input modes.

Input connector — Female DB-25 conector

PC interface connector — Female DB-9
GUI - CircuitWerkes pREX Configuration Manager sadte (included) is used
to program the device and control the relays. ©@onétion Manager runs on a
host Windows PC, which communicates with the pREXr@an RS-232
connection.

A standard terminal application, like HyperTermifiaktluded with Windows),
may also be used to program/control the pREX.

If a PC with RS-232 capabilities is not availaliie pREX may also be
programmed using the on-board jumpers, JP2 ands#3'Programming the
pREX").
Yellow (leftmost) LED indicates when amyay changes state. Power indicator
(rightmost LED) provides the status of the powgrmies (Green = both supplies
are okay, Red = one supply has failed)

12 -18 Volt AC/DC, 400 ma., 14800 ma. wall transformer supplied

W11"xD51/4" xH 1 %"

RM-01 (1 Rack Unit Height)

Repair or Service Information

In the event of the need for service or repair] GatcuitWerkes at (352) 335-6555 for a Return Meutiise
Authorization number (RMA). Then carefully packape unit along with a note of the problem and siitd the
address below. Be sure to include your contaairamhtion (address - not PO Box - telephone numbans)

besstime to call.

CircuitWerkes
2805 NW 6t Street
Gainesville, FL 32609

Voice 352.335.6555
Fax 352.380.0230
www.circuitwerkes.com
info@circuitwerkes.com
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