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Set UP Logic
Using PMC Software
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Set Up Logic Using PMC Software

BOOLEANS

Once the module and channel labels are fully entered and saved, the actual programming can begin. In this
step, you will enter the relationships between the inputs and outputs. This step is done through Boolean
algebra expressions. Only outputs are programmed. Boolean expressions must never be written for
input channels. Booleans are expressed as functions of the inputs. When writing a program, we should
always ask ourselves “What turns the output on?” Never ask “What does the switch do?” This may seem to
be the same thing, however; it will be helpful to you if this way of thinking is followed.

To begin, click on "PMC Setup" in the task bar to produce the flyout. Click on "Booleans". Another flyout will

appear. Click on "Editor”, or simply click on the red Bool icon on the task bar. = Using the up/down arrows,
select the output module containing the output you wish to program. The Select Channel screen will come
up. Select the channel you want to program by clicking in the circle in front of the channel you want to
program. Then, click onthe "OK" box.

The PMC Boolean Editor screen will come up. This screen is the area in which the actual relationship
between inputs and the output will be determined through the Boolean equation.

The screens look like this:

CURRENT MODULE————
BLUE LOOP -
i‘ Can[:el

MODULE TYPE
[=] J PMC BOOLEAN EDITOR &

DESCRIPTION
(oo BLOET00F ] yyopu1e ] Bimeai ] e ] iz ] 9ot |

~CURRENT CHANNEL y _S;QEE’;HT[;HMS Ea”ce'
© CHANNEL1  [filue chl_al 7 CHANNELG  [Siuc_Chi ab | -GROPA——mM CGROPE————
@ CHANNEL2  [Giue chl_sz © CHANNEL7  [Giue_chl a7 | BLUE LOOF j:‘ BLLE LODP jj
’ rNoT TR i il o = S VR
© CHANNEL3  [Giue Chlag © CHANNEL®  [Giue Chl a0 | —— - ——-
T CHANNEL4  [Gioc ol a4 O CHANNELS  [Giuc chl a0 | &HD — &l
BLUE LOOP .| . BLUE LOOP - j
 CHANNEL 5 T CHANNELTO [Biue cii 4o ffa=momerT oAy C j N ——
—— 1. | I—
AND AND
ELUE LOOP - ﬂ ELLE LOOP - ﬂ
. . . . r ] - ]
Theiillustration on the preceding page is the — “ID% 4
Standard Boolean Editor screen and provides

adigital logic representation of the screen
layout.

™ CHAMNEL ON AT POWER LF ™ OUTPUT CHAMMEL [~ MOMENTARY SWITCH LATCH

paste | owr | ey |

This general set up allows you to write an expression that includes a three input AND, OR'ed with another
three inputAND. Using DeMorgans theorem this single screen can also be used to write a 6 input OR, ora 6
input AND (See Chapter 9 for examples and the Chapters on Boolean Algebra for further explanation). The
screen shown above is from WinPMC |l and the 320 channel CPU. You will note the AND/OR Icon. %

By repeatedly clicking this Icon, the screen can be changed to a 6 input AND, 6 input OR, 3 input ORAND’ed

with a 3 input OR. With the 160 channel system, only the 3 input AND, Or’ed with a 3 input AND is available.
DeMorgans theorem must be used to write a 6 input AND or OR.
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Set Up Logic Using PMC Software

The simplest equation that can be written, is one in which the output is a direct function of the input; such as,
the light goes on when the switch is turned on. Let's put the output or light on channel BA1 and the input or
switch on channel YC1. The equation for this function is written as:

Light = Switch

BA1=YC1

B =Blue Loop Y = Yellow Loop.
Note thatthe160 channel CPU has only one loop, it's addresses do notinclude aB orY.
With this equation, the output to the light on channel BA1 will go on when the switch YC1 goes on.

To input this equation, click on the red Bool icon in the task bar. ﬂ Select the loop and module whose
output you want to program; in this case, "Blue Loop and Module A", clicking the up or down boxes until the
loop and module you wantis shown inthe box. Remember, only the outputs need to be programmed.

Next, select the channel you want to program; in this case, “channel 17, by clicking in the small circle in front
of the desired channel. Then click on"OK". The Boolean Editor screen will come up, with Module "A" and it's
name and "Channel A1" and it's name will appear at the top of the screen.

This screenis the general inputscreen. ltis athree inputAND, OR'ed with another three input AND.

X

PMC BOOLEAN EDITOR

= T~ 7~ \ —
- B&OL ak
LoopBLOELOOF | yopurc B Bl Modd & ] ¢ yuype [ [Headbahts E‘; Lo |
| ANDA| sTanDarD Cancel
» ~ GROUP TERMS
~GROUP A—— ~GROUP B
VELLOWLOOP =] ! BLUE LOOP = il
CNOT T Pfe LR CHoT R 1
CETEET— —
AND AND
OR
BLUE LOGOP == BLUE LOOP I
g=I NOT|T™ NOT ﬂ ™~ NOT
FwoTl P |2 1 CNOTI Pl. 1
AND AND
BLUE LOOP = ﬂ BLUE LOOP > i‘
oL T I T [T o =M I T
[~ CHAMMEL ON AT POWER UP W OUTPUT CHANMNEL [~ MOMENTARY SwITCH LATCH
|u =|Head Liiht swl
PASTE | owr | coFy |

There are "NOT boxes" next to each entry at the beginning of the expression and between the three input
AND's. Checking these boxes inverts thattermin the expression. Forexample, the screen above says, that
when the light switch YC1 is on, the light output BA1 will be on. If the “NOT” box were to be checked it would
change the operation so that when the switch is off, the lightis on.

At the bottom of the screen, there are a few more useful tools. The first small box, labeled "CHANNEL, ON
AT POWER UP", is used to set the output of a channel to ON, when the power is first applied.
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Set Up Logic Using PMC Software

The second box, labeled "OUTPUT CHANNEL" indicates to the system that this channel is an output, as
opposed to an input channel. This box should never be checked for an input channel. If you write a
boolean and forget to check the box, the system will remind you.

The third small box, labeled "MOMENTARY SWITCH LATCH", indicates to the system that this is a
momentary switch input channel. This is the ONLY time that the Boolean Editor screen will be used for
an input channel. This is useful for systems requiring momentary switch inputs. The system will respond
as though the pushbutton is a toggle switch, by latching the switch on and off alternately on each press of the
switch. Again, this is the ONLY entry that is made for an input channel. Selecting this for a switch input
makes the switch act as a push/on- push/off switch. Depending upon the requirements of the system you
may wish to write a boolean that will latch an output on, instead of latching the switch on.

We will discuss latching outputs later in this chapter.

The "PASTE, CUT, and COPY" commands are the same as used in other WINDOWS™ applications. They
can be used to program multiple output channels with the same or similar inputs.

EXAMPLE

Lets look at an example. Suppose that you would like to turn the head lights on, but only when the ignition is
on. Ifthe headlights are located on output channel BA1, the head light switch on input channel YC1 and an
ignition inputon channel B B7, we would write the following Boolean.

Headlight = Headlight switch AND Ignition
BA1=YC1 AND BB?7, or in short hand BA1=YC1*BB7

Let's see how we can use this screen to input the data of our example. Click on the Bool icon and navigate to
the blue loop channel A1. Inthe top line of Product Group A, select yellow loop and the input C1, by clicking
on the up or down boxes on the slide bar. The Tab key will step you through to the next box. In the second
line of product group A, select the blue loop and B7, then click on the "Output Channel" at the bottom of the
screen to designate this channel to be an output. If you forgetto click on output channel, the program will ask
you if you want it to be an output after you click on OK. When asked click “yes”.

PMC BOOLEAN EDITOR

The screen will look like this:

LoopEHELEOF ] yppue B cranneL [ Head fghts s
AND| STANDARD Cancel
» r GROUF TERMS
FEROUPA————————— rGROUPE—————————————
VELLOW LODP B BLUE LOOP = ﬂ
FnoT TP @ 1 L rwor R i
T — —
AND AND
oR
BLUE LODF = . BLUE LOOP .-
o= MoT|I™ NaT I~ Mar
Cwotl e B 7 O ot rel 1
. ——
AND AND
BLUE LOOF - ﬂ ELUE LOOF - i‘
UL I ] Cwot-mle i
[ CHANNEL ON AT POWER UIP [ DUTPUT CHANNEL I MOMENTARY SWITCH LATCH
[G={Head | SwWT lanition
Paste | wr | copr |

As you write Boolean equations, remember that it is acceptable to set one output equal to another. Itis
not necessary to have a switch input turn an output on. For example, you may wish to have the tail
lights on whenever the headlights are on. If the headlights are located on output channel A1 and the tail
lights are on output channel D1, you could write the following statement: D1 = A1.
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Set Up Logic Using PMC Software

PMC BOOLEAN EDITOR F§|

. : 0k,
AMND | 5TANDARD Cancel

» ~GROLP TERMS
—GROUP & ~GROUPE

WELLOwWLOOP  «| +] MIRTUALLOOP  «| =

Head I 5w | Flasher wit | =

AMD AMD

[ELUE LOOP | o [ELUE LOOP ]~

T Mot R BT N T NoT PR 7 |
l|grition inp | j [ gnition inp |j

AND AND

[BELUE LOOP [= |1 [BELUE LOOP | i‘
| =]

e T T i 1o} =" I C R
{ | -] {

[ CHAMMEL OM AT POWER UP v OUTPUT CHAMMEL [ MOMEMTARY SWWITCH LATCH

|E!= Head Ik SWi*iIinitiDn inii+ Flasher wirt]? Iinitinn ini \

FASTE cut Cary

THE EXAMPLE ABOVE SAYS

Headlights are ON, when the headlight switch and ignition is ON, or when the flash virtual channel is on
and ignition is on.

Other ways to write this are:

Headlight = headlight switch AND Ignition OR flasher virt AND ignition

or
BA1=YC1*BB7+VA1*BB7

Assuming that virtual channel VA1 is programmed to flash, the headlight will flash when ignition is on
and will burn steady when ignition is on and the headlight switch is on.
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Set Up Logic Using PMC Software

VIRTUAL MODULES

On the Boolean Editor screen, the three input AND, OR'ed with another three input AND, allows a lot of
flexibility in creating expressions for functions of the system. The system is not limited to just these
equations. Any channel can be used as an input for an expression. The systemincludes virtual channels at
address Q for the 160 channel system. On the 320 channel CPU, there are 160 virtual channels in the virtual
loop. These channels exists only in the software. In other words, there is no physical module with the
address of Q, or on the virtual loop.

As in the example on the previous page, an expression can be written in a virtual channel. Then the virtual
channels output can be used as an input expression for another channel. This allows the "stacking" of
expressions to provide almost limitless factors in the expression. In addition to the use of the virtual
channels, any nonexistent hardware module can be used as a virtual module. Any unused channel of an
existing module can be used the same way. For example, every module address has 10 channels. If you
were using a six rocker switch adapter, there would be 4 unused channels available to be used as virtual
channels. This is most important when using the 160 channel CPU, since it only has 10 virtual channels in
the Q module.

PRIOR STATE-EDGE DETECTION

You may have noticed check boxes on the Boolean Editor screen labeled PR. Prior State is most often used
to create a pulse on another channel when a switch is first operated, or released. This is often referred to as
edge detection. Refer to the picture on the previous page and the description of the multiplex signal. As
previously discussed, the multiplex signal consists of a sync pulse, followed by 160 clock pulses. Thisis a
cycle that occurs every .040 seconds. The CPU also evaluates the position of every input and output during
this cycle. When the prior state box is checked, the CPU remembers the state of the channel in the prior
cycle and compares it with the present cycle. Edge detection is most often used in Booleans to latch outputs
on and off. Examples of edge detection and latched outputs follow.

EDGE DETECTION 320 CHANNEL CPU

The purpose of edge detection is to create a short pulse on a channel when a switch is opened or closed. If
the pulse occurs when the switch is closed, we referto this as the leading edge. Ifthe pulse occurs when the
switch is opened, we refer to this as the trailing edge. The pulse channel will be on for only 0.040 seconds
until the boolean for the pulse channel is evaluated again.

EDGE DETECTION 160 CHANNEL CPU (Seepage 9-19)

Switch Input Channel YCA1

Leading Edge Trailing Edge
Pulse Pulse

Pulse Output Channel VA1
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Creating an Edge Pulse

PMC BOOLEAN EDITOR X

Lo0PMRTIAL L5 | yopyie ] e ] By

ANDA| sTAMDARD Cancel

= ~GROUP TERMS
~GROUP 4 ~GROUP B
YELLOW LOOP = BLUE LOOP - j
MHNOT M P B 1 L T = I F
Ceil Lt Psh But - | I . .
- - This Boolean will create a
AND AND leading edge pulse, on
oR ;

VELLOW LOOP -] | BLUE LOOP = ﬂ virtual channel VA1, when

L B T [ TN e e the switch YC1 is pressed.
Ceil Lt Psh But I |

AND AND
BLUE LOOP S ﬂ BLUE LOOP - i‘
CwHoT TR i [l T = R TR
| I 1
[~ CHANNEL ON AT FOWER UP ¥ OUTPUT CHANNEL [~ MOMENTAR'Y SWITCH LATCH
|Q= IPr_Ceil Lt Psh But{Ceil Lt Psh But
PASTE | owr | cory |

PMC BOOLEAN EDITOR

LoopMRTUALLOOP | yopuie ke | FitualModu_a | mppapner [T | [CelLT Sw Edge

y STANDARD Cancel
i ® - GROUP TERMS
The Boolean aboye ROUPA CROUPE
will create a leading VELLOWLOOP  +] 4] MELLOWLOOP | <
edge pulse, on virtual wNTRRE [ i
Ch?nne_l VA1, when the Ceil Lt Psh Bt -l Ceil Lt Psh Bt =l
switch is pressed and
a trailing edge pulse - a - .
when the switch is YELLOW LOOF =l 4 VELL W/ LOGF] ~| -
= NOT| T WOT [~ NOT

released. o ey Sl G ] WMot RE L

Ceil Lt Pgh But j Ceil Lt Psh But j
To create a single pulse AND AND
that occurs only when . .
the switch is released AwEwer ] ﬂ fwewor <] :‘

’ [~ MOT [ P o [ NOTI P 1
enter a boolean as Ir’-_:1 N - .
shown in Group B, to
the right on the screen.
[ CHAMMEL OM AT POWER UP v OUTPUT CHAMMEL [ MOMENTARY SWwWITCH LATCH
|Q= IPr_Ceil Lt Psh But]{Ceil Lt Pgh But]+[Pr_Ceil Lt Psh But)*(Ceil Lt Psh But
FPASTE cut COPY
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Latching an Output

To latch an output, simply set the output equal to itself.
For example: BA1 =YC1 OR BA1

BA1 turns on when the switch YC1 is on. Since the program says OR BA1, it keeps itself on.
With this configuration, BA1 will turn on and will not turn off unless you turn power off to the CPU.

PMC BOOLEAN EDITOR

AND

AND

LooPBEETO0P ] yopute B Ble Mol d ] e ] [Eelngliohs ] B30 ] ——
| y TN e g To latch an output on, simply
BROUP A ] — setthe output equal to itself.
NeLowior v 4] 'W—H
ot T [ u '_'_ For example:

BA1=YC1 OR BA1

T — = T — P BA1 turns on when the switch

BT AN IR R e SR B I B e j YCtison. Since the program

—1 | — says OR _BA.1, once it has

D T turned on, it will keep itself on.

BLUELODP ] j BLELODF ] j With this configuration BA1

LU N o S will turn on and will not turn off
I

unless you turn power off to

the CPU.

[~ CHANMEL OM AT POWER UP ¥ OUTPUT CHANMEL [~ MOMENTARY SWITCH LATCH

G=(Ceil Lt Psh But)+ Eeilini Liihts

cory |

PaSTE | wr |

PMC BOOLEAN EDITOR

LoopBOELIOF ] ygpyre B Blue Mo & cyaper ] m

In the the Boolean Editor ANDZ| sTanparD Cored
screen to the right, BA1 will / GAOUP TERMS
latch on when YC1 turns on. R —— R Tr——
Turning YC1 off will have no rwor e [ Faotr R j
effect. You will notice that in CelltPshBu < T —
Group B, on the right side of - —
the screen, it says BA1 AND T oR T —
NotBP10. =l MM RO L[ j T MoNoT RfP [0
1. x
Once BA1 is latched on, it = = —
will stay latched until A T
channel BP10 comes on. - NDTBLE;D,DP—F ﬂ - NDBTLE;D,ir j
Momentarily turning BP10 | — —
on will cause BA1 to turn off

until YC1 is operated again.

™ CHAMMEL OM AT POWER UP

[v OUTPUT CHANMEL

™ MOMENTARY SWwTCH LATCH

|Q= Ceil Lt Psh But]+ Ceilini Liihts It aster off 5w

cory |

PASTE | wr |
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Latching an Output

EXCLUSIVE OR

An exclusive OR is a special kind of OR that works with two or more inputs. In a two input Exclusive OR
arrangement, the output will only be on if one of the inputs is on. The output will be off, if both inputs are
off, or if both are on. An example of this is a switch at each end of a hallway.

PMC BOOLEAN EDITOR X

— oK.
LoopBLUELDOP | yopuie B Bluetodu s | pyannel [ [Eeiing Lights 5%} N
ANDA| sTANDARD Cancel

B | -GROUP TERMS
~GROUP A4 ~GROUP B
WELLOWLOOP =] =) WELLOWLOOF =] =
|Ceil Lt Sw/ 1 = |Cesil Lt S 1 =
AND AND
O
WELLOW LOOP | 4 WELLOWLOOF =] =
@=0" NOT|[ WOT I NOT [
v NOTT PR fC 9 ] FnoTe Rc 5
|Csil Lt 5w 2 - |Ceil Lt 5w/ 2 -~
AND AND
[ELUE LOOP | = [ELLE LOOP | i‘
CNoT TR [T el | S T
| | -l | | =l
[ CHANMEL ON AT POWER LIP W OUTPUT CHANNEL [ MOMENTARY Sw/ITCH LATCH

|E!= Ceil Lt 5W TP Lt 5w 2]+[ICeil Lk 5% 1] Ceil Lt S 2
FASTE CuT CaFy

In the example above, YC1 and YC9 are toggle switches at either end of the hall. To read the screen
above we need to break the screen into two parts, Group A and Group B. If we look at Group A first, we
find that Group A will be true and turn output BA1 on, when YC1 is on, and YC2 is off. If we look at
Group B, output BA1 will be on when YC1 is off and YC2 is on.

The truth table looks like this:

IF | YC1 OFF ON OFF ON

IF | YC9 OFF ON ON OFF

Then BA1 OFF | OFF ON ON

Next, let’'s explore using edge detected pulses and the Exclusive OR to latch a channel on and off with
each edge pulse.
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Latching ON, Latching OFF using a Pulse

PMC BOOLEAN EDITOR

LoopMRTUALLOOP | yopuie e | itus Modul A | mpapner T [CelLT 5w Edgs |

Cancel The Boolean on VA1 to the

left, creates a short leading

STANDARD
r GROUP TERMS
r GROUP &

rGROUPE———

ST [BLUELOOP ] j edge pulse each time switch
FnTRRE [ el O T YC1turnson.
Ceil Lt 5w 1 -

The pulse can be created on
any channel in the virtual,
Blue Loop, or Yellow Loop.

AND

VELOWLOOP ] |
CNoT R T m
Ceil Lt 5w/ 1 e

AND

BLLIE LOOP = ﬂ

[~ NOT |—Pr’__’1_
14

AND

U o
ot R T
——— -

AND

ELUE LOOP = i‘
CNoTC R
| (.1

OR

g= NOT|T NOT [~ NOT

We can use the pulse we
created on VA1 in a
boolean to latch BA1 ON
and OFF.

This is particularly useful
when using momentary
push buttons.

[™ CHAMMEL OM AT POWER UP ¥ OUTPUT CHANMEL [~ MOMENTARY SwITCH LATCH

|Q=!Pr Ceil Lt 5% 17{Ceil Lt 5w 1

PASTE |

owr | copy |

We will again look at Group A and Group
B separately. To understand how this
boolean works, it is important to
remember that booleans are processed
every communication cycle. Lets look at
the first cycle and assume that the edge

PMC BOOLEAN EDITOR

LooPBLIELOTF T yopye B [Blie Mod & 1 cyyape ] m

| ﬁy STANDARD

o< ]
Cancel

r GROUP TERMS
r GROUP &

rGROUPE——

. . . WIRTUAL LOOF -| = WIRTUAL LOOF
pulse occurs during this cycle. During T e [ j S ﬁﬁ
T

thefirstcycle, BA1is OFF and VA1is ON.
This makes Group A true and causes
BA1 to turn ON. In the second cycle,
since the pulse only lasts for 1 cycle, we

g=I" NOT|T NOT

Ceil LT 5 Edge -

AMND

ELUE LOOP v i‘

[z}
[~ NOT

Cel LT SwWEdge | |

AND

BLLE LOOP = ﬂ

. . MMOTT R & 1 CwaTl Rrja [T
see that VA1 is OFF and BA1 is ON, s ra— T ra—

which makes Group B true and Group A

AND

AND

false. If you study Group B, you will see
that it creates a latch because BA1 = - NDTBLS;DIDP_ h_:l' 4 - N;f?,i ,1_3' .
BA1. Channel BA1 will now stay on until s — -

another pulse comes along. If the edge
pulse occurs again, it makes Group B
false which unlatches BA1.

With a boolean such as this, a channel
will latch on and then off upon alternate
pulses.

[~ CHAMMEL OM AT POWER UP

W OUTPUT CHANMEL

I~ MOMENTARY SWITCH LATCH

0=[Ceil LT 5% Edgel

ICeiling Lights]+1Ceil LT S Edoe[{Ceiling Li

hts

coPy |

In the example section of this manual you will see how we can use timer pulses to create a flasher.
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Using Timers

TIMER FUNCTIONS

There are ten timers included in the 160 channel
system. Seven ofthese timers canbe setin0.1t025.4
second intervals and are used when that kind of
precision is needed. The other three timers can be set
in 10 to 2540 second intervals, or 42.33 minutes. The
320 channel system has 16 timer modules, each
having 10 timers. Thefirst 6 timers in each module can
be setfrom .1to0 25.4 seconds, and the last4 can be set
up to 2540 seconds in 10 second intervals.

Each timer has two outputs (channels). In the 160
channel system, Timer Running Output "T" and the
Timer Done Output "S" and one input, Enable "R". In
the 320 channel system, there are timer modules A
through P each having 10 timers. In this case you will
have timer channels such as Timer enable A1, Timer
runA1and Timer Done A1.

A timer starts to run when the Enable input goes high
(is on) and will continue to run as long as it is high.
Once the enable inputis gone, the timer stops.

The input and two output signals appear as shown
here:

Enable “‘R”

Timer “T”

Running Output |_| |_| |_|
Timer “S”

Done Output ” H

Reload Time

The Timer Done channel, "S", is present for only 40
milliseconds and is high when the Timer Running
channel is low. To set up the time intervals of the
timers, click on "PMC Setup". Move the cursor to
"Timer Setup" and click to bring up the Timer Setup
screen. Iltappears as shown here:

- g Y oS, | o | [X ]
| T WILL TRANSMIT ALL TIMERS TO CFL
o uBPRSTEL. | e
LABEL RELOAD CURRENT UMITS  BOOLEAN ™ CHANGE CURRENT
fast o [Ba [0 Seconk |
Fast [EEoiie . o [§ Seonds |
FAST [imEreCas [a [0 — Seconds |
RAST [lobeioiae o [0 Seconk |
rasT | [0 [o Seconds |
rasT [TmEreicriie i o seconds |
slow [Roeion [0 [0 Seconds |
sLow | [t fo Seconds |
siow [iiins o [0 Seconk |
suow [TEo oo o [0 Seconds [
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Timers can be used for either a repetitive function such
as a flasher, or alamp delay. Let's look at how each of
these functions are used. First, let's look at using a
timerin a delay function.

In this application, the timer is started by an input switch
and it will stay on for a fixed period of time. If the input
switch is used to initiate the timer, the timer will have to
be latched on to keep it going. A latching equation
needstobe used. The equations would be:

T Enbl A1 = THE TIMER ENABLE (Timer Loop)
YC1 = THE SWITCH INPUT
T Run A1 = THE TIMER'S RUNNING OUTPUT
T Enbl A1 =YC1+ T Run A1

]

YC1
TEnbIA1 J \—
TRunA1 J<—>Time Period<—>\—

Making the Enable R1 equal to the input switch YCA1,
starts the timer. Then, the timer keeps itself running
(enabled) for the run period TrunA1. At the end of the
time period, neither YC1 or TrunA1 is present and the
timer is no longer enabled. The input, YC1 could be a
momentary pushbutton, or a pulse created at the edge
of switch. This pulse would be 40 milliseconds long.
That is long enough to start the timer, which may be
minutes long.

TIMED OUTPUT A typical application for a timed
output is a check out light on an ambulance. This is an
output that is turned on with a momentary switch,
latches on for 15 minutes and then turns off after the
time periodis up. Letslook atthe booleans to make this
happen.

TmrEnbIChil_A8 = THE TIMER ENABLE CHANNEL
YC1=ASWITCH INPUT CHANNEL
TmrRun_ChI_A8 = THE TIMER'S RUNNING OUTPUT
BA1 = THE OUTPUT CHANNEL

TmrEnbIChI_A8 = YC1+ TmrRun_ChI_AS8

(The timer is started with the momentary switch and
runs until the run pulse goes low)

BA1 =TmrRun_Chl_A8

(The output BA1 will be on, as long as the timer
running output is on) In the PMC setup/ timer set up
menu, set the time to 15 minutes menu.
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A Flasher
Using A Timer Pulse And Latched Output

FLASHER

A boolean for the timer enable must be created to
create a flasher. Let's say that we want the timer to
operate when a switch on YC1 is ON. In the PMC
setup, timer set up menu, enter the time of the
ON/OFF periods in timer A1. A good setting for a
turn signalis 0.3 sec.

The first Boolean will be:
T Enbl A1 =YC1

This means that the timer will be running as long as
the switch on input YC1 is on. To create the flash,
we create an Exclusive OR with the timer done pulse
and the output to a light, which here we will call BA1.
An exclusive OR means that the output will be ON
only when one inputis on, but not both.

This equation will be:
BA1=(BA1*!TdoneA1)+(IBA1*TdoneA1)

One slight problem with this equation, is that the
output BA1 is indeterminate when the switch YC1 is
turned off. It may be on or off, depending on exactly
when the switch YC1 is turned off. To be sure the
output is off when the switch is off, the input YC1
should be AND'ed with the timer equation for BA1.
Then, BA1 can only be on when the switch is on.

The equation will then be:
BA1 = (Tmr doneA1* |BA1 )+(!Tmr doneA1* BA1* YC1)

With each timer done pulse, the output will flash
on and off.

Many people find this logic difficult to follow.
Do not be concerned. There is a chapter in this
manual with examples of common Boolean
Logic statements used in vehicles.
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Sleep Mode

SLEEPMODE

The system includes a sleep mode, which puts it to
"sleep" to save battery power when the vehicle is
not in use. When the system goes to sleep, any
outputthatis onwill turn off. There are two inputs on
the CPU Module that are used to signal the system
to enter into "Sleep Mode." These would typically
be connected to an ignition source. As long as the
ignition is on, the system will remain on and will not
enter sleep mode. Once the ignition is turned off
and the system does not sense any activity from any
inputs, the system will go to sleep after a period of
time. When the system is asleep, it will turn itself
back on periodically and check if any of the inputs
have changed. If it senses a change in any input, it
will wake up and resume normal operation. |If there
are no changes ininputs, it will go back to sleep.

To set up the Sleep Mode Timer, click on "PMC
Setup." Move the cursor to Sleep mode and click.
This will bring up the Sleep Mode Timer screen.

It will look like this:

SLEEP MODE PARAMETERS

SLEEP MODE PARAMETERS
Cancel

K
[

" SLEEP MODE ENABLED

20 Seconds
10 Seconds

INACTIVITY INTERVAL

WAKE UP INTERVAL

There are three settings to be made on this screen:
Sleep Mode Enabled, Inactivity Interval, and Wake
Up Interval. The Inactivity Interval timer can be set
from 10 to 2540 seconds, which is the time the CPU
will use to decide that there hasn't been any activity
on the system, allowing it to shut itself down. [fthis
time is set too long, the system will be wasting
battery power. If it is set too short, it may go off
before the driver has left the vehicle. To set this
timer, move the cursor to the box, click on itand type
in the new value. If you input a value out of the
range, the program will prompt you to correctiit.
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The Wake Up Interval Timer can be set from 10 to
254 seconds, which is the amount time the CPU will
wake up for to determine if there is any activity on the
system. [f this interval is set too long, the CPU may
take along time to see that an input has changed. Ifit
is set too short, it will be waking up too often and
waste battery power. Suggested settings are 240
seconds for inactivity and 5 seconds for wake up.

To set this timer, move the cursor to the box, click on it
and type in the new value. If you input a value out of
the range, the program will prompt you to correct it.

The CPU will provide power during sleep mode to
back light switches via pins J2-1, J3-1 and J4-1. If
you are using switch adapters or the lighted rocker
switch module, consideration should be given to the
current draw from the backlit switches.
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High Speed Channels

There are 4 high-speed channels available, on both the 160 channel system and the 320 channel system.
The 320 channel system has high-speed channels on the Blue Loop only. These channels are to be used for
functions that demand very short delays through the system, such as brake lights. These channels have
direct relationships between the inputs and outputs. The CPU does not spend any time evaluating a
Boolean. Booleans cannotbe written for a channel that has been defined as a high-speed channel.

The relationship between the inputand outputis defined on the high-speed channel selector screen.

Any output channel on any module may be defined as a high-speed channel. To define a channel as a high-
speed channel, select"PMC SET UP" from the task bar, then click on high-speed channels.

The screen below will appear:

HIGH SPEED CHAMMEL SELECTOR

~OUTPUT CHAMNEL 1

~INPUT CHANMEL 1 ~OUTFUT MODULE 1

= £

INFUT MODULE 1

Lls

B [Genee Ly F [Frakelism L [f [eresss bt - [eetas
E| E| &
INFUT MODULE 2 - INPUT CHANNEL 2 ~OUTFUT MODLLE 2 - DUTPUT CHAHNEL 2
(0 [ | | | o — - [ |
5| =] i 5

—IHFUT MODLULE 3 INPUT CHANMEL 3 ~OUTFUT MODULE 3 ~OUTRUT CHAMMEL 3

!_lijl_lij [ [ — [ N —

=l =l el =l

INFUT MODLULE 4 IHPUT CHAHMEL 4 OUTFUT MODULE 4 DUTPUT CHAMNEL 4
T d [ 3 [ = o — .
E 1= I=1 =l
e

Using the Up/Down arrow buttons for "Input Module 1", select which module, A-P, containing the input
channel you would like to use to operate the high-speed channel. Move to the next box “Input Channel 1"
select the input channel (switch) that will control the output. In the next box, “Output Module 1", select the
module that contains the output you would like to operate. In the final box, select the output channel you
wish to control. Click on “OK” and the channelis set up as a high-speed channel.

As you may recall from previous pages, the CPU evaluates when to turn a channel on and does it in order
from channel A1 to channel P10. The system takes .040 seconds to scanfromA1-P10. In mostcases, when
aninput switch changes state, the system seesiitin the first cycle, looks to see if it is still present in the second
cycle, and then processes the boolean to turn the appropriate output on. Depending upon the channels
involved, it can take from a little more than .040 seconds to .080 seconds for the output channel to come on
after the input appears. With a high-speed channel, the delay is .040 maximum, depending upon the
channels involved. If this delay is still too long for your specific application, see the data sheets on I/O
module 00-00846-506 and 516. These modules have two inputs and outputs that can be tied together by a
dip switch setting and will function as a solid-state relay. Inthis case, there is practically no delay.
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