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3. Introduction

The DSA3M and DSA3S make up the TRkis Detection (TRIAF) system. The TRIAD system is based on a
tSOKy2f 238 GKIG YSIadz2NBa @SNE & WialktHree 8x& [Tistheans thaythel KS
TRIAD system works properly regardless of the orientation of the seNgith sensor orientation no longer an

issue, the installecaninstallthe sensor in whatever manner best suits the sitbeTRIABystem can be installed

using a single saw cufthesensoris potted in epoxy to provide durability and small enough that it can be placed

AY | mé . DeaNdB®Rbe ingaled up tbree feet below the driving surface. This allows the TRAID sensor

to be placed below pavers in a driveway or under asphalt or concrete in new construction.

TheTRIAD systerwasspecificallydeveloped foraccess contrasystems that needeliable vehicledetection for

all weather conditions with a minimally invasive installatidine system is comprised of two parts, a master unit
(DSP13M) and a sensor (D$Po { U ® ¢tKS I ROFYyOSR &aSyaz2zNna avltt &aAal &
vehicle detetion applications.

TheDSP13 Masteruses a 0-pin Molex connectofor connections.This can be plugged into a Diablo Controls RK
1R orRK3Rrack.

One of the distinguishing features of the TRIAD system is its ability to hold detection indefinitslythesugh
power interruptions. Even if a vehicle arrives when the unit is without power, when power is restored the TRIAD
system will show detect if there is now a vehicle in the detection zone.

Figurel: Front and Rear Vies
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4. Technical Data

Functional Data

Sensitivity: Tensensitivities selectable fgoresence ompulse modes of operationLevel 5
should be sufficient for most applications.

Pulse Output: 250 milliseconcs

Response Time Activation- 50 milliseconds minimum225 millisecondsnaximum.
Deactivationr 25 milliseconds minimum200milliseconds maximum.

Vehicle Hold Time: Indefinite, depending on environmental noise conditions.

Detection Range: The type of vehicle will determine the actual point of detectidrarger vehicles
will be sensed further away. The following chart is basednoldy .
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Figure2: Detection Pattern and Range
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Electrical Data

DSP13M Operating Voltage:

DSP13M Operating Current:

DSP13M Qutput Rating:

Sensor to Sesor Proximity:

Environmental Data

8 volts to 30 volts DC
60 miliamps maximum and includes all current used by the sensor

Bothoutputsarean opendrainoutput rated for sinkingpver500 milliamps.They
arenot isolated outpus andarereferenced to pin 10 (Common) of the DSEM.

The sensors are passive measurement devices and as such will not interfere with
other sensors at any distance.

Operating Temperature:
StorageTemperature:
Humidity:

Mechanical Data

-35°F to 165°F37°C to 74°C)
-40°F to T6°F (40°C t080°C)

Up to 95% relative humidity necondensing

DSP13M Mounting Position:
DSP13M Housing Material:

DSP13M Size:

DSP13 User Manual

Any
ABSPlastic

2.375inches(High) x2.340inches(Wide) x 860inches(Deep)
60.3mm (High) 69.4mm (Wide) X21.84mm (Deep)

| i
DSP-13 ’ ;
Power ()

DIBRBLO, petect ()
A o tEuT=toon “J'%/

— Cor S, I

‘ ~ DSP-13 Mag Detector

sensimvry |
11

Green LED On = Normal

Green LED 1 Blink On = Master Fail
Green LED 2 Blink On = Comm Fail 2375
Green LED 3 Blink On = Slave Fail
Green LED Blink Off = Past Failure
Red LED On = Detection

Red LED Flicker = Waiting for Exit

DIP SWITCH FUNCTIONS
SW OFF ON
1 |Fail-Safe Fail-Secure |
2 |A=Presence A = Entry Pulse
|B=ExitPulse B =Presence

FUNCTIONS || ||

- 4 !
Figure3: DSP13M Dimensions
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DSP13S Mounting Position:  Any
DSP13S Housing Material:  Epoxy

DSP13S Size: .800inches (High) & 750 inches (Wide) x390inches (Deep)
20.32mm (High) 4.45mm (Wide) ¥9.91mm (Deep)

~ 1.750 - — 300 |
//'/ N /"1 ™ N
e NN

DIABLO

800 , . I ()

yd CONTROLS, INC. - N,

- 400
. Pros Who Know Trust Diablo
! / '

- - 155

Figure4: DSP13S Dimensions

DSP13S Leadh Diameter: dmT pE

DSP13S Leadn Length: 75 feetor optional 100 feet available
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5. Features and Functions

Two Solid-State Outputs

The DSR.3M has two soligstate, opendrain, outputs. They are identified as Output A and Output B. These
two outputs are not isolated and are referenced to power common.

The functions of Output A and Output B are selected withRhkse / Presencswitch(DIPSwitch 2) And are
summarized in the folling table:

Switch 2 | Output AFunction Output BFunction
OFF Presence Detection Pulse on Exit Detectior]
ON Pulse on Entry Detectio| Presence Detection

NOTE: If using the supplied-BRR to plug thddSP13Masterin to, Output B will not be availabl€ontact
Diablo Controls for the availability of other RK products that do support the use of Output B.

Presence Detection

The output will remain activated as long as a vehiceisedn the detection zone This detedbn systemalways
operates in apemanent presence or infinite presence detection mod@he sensor technology userhn
remembervehicles in the detection zone even if the power is interrupted for long periods of time. In fact, it can
determine if a vehicle arrived in the detection zoneil@tpower was removed and provide the correct presence
output on power restoration.

If a sensor failure is detected, this output will look at the-Bafe / Faisecure switch to determine what the state
of the output should be.

ﬂ If the output is beingised as a safety (also known as obstruction or reversing) input to a gate operator,
it must be in the presence detection mode and the failure mode testib.

Pulse On Entry Detection

The outputwill turn on for 250 millisecondshen the vehicle is firdetected and wilhot output again until the
detection zoneis no longer occupiedAfter the pulse is sent and the detection zone is still occupied, the detect

[ 95 gAff RAALIX L& | aFftAO]SNE AYyRAOLF (AtH gecupidd Tdishyed ( K I
of output is often used for ticket issuance.

If a sensor failure is detected, this output will not provide any output-§dure operation).

Pulse On Exit Detection

The output will turn on for 250 milliseconds when a detecti@as loccurred and the detection zone is now vacant
This type of detection is often used to trigger license plate cameras.

If a sensor failure is detected, this output will not provide any output-§kdiure operation).
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Fail-Safe vs FailSecure

Failsafe and failsecure refer to what should happen to the output if tbetection systenknows that it is not
functioning correctly (cut leath, sensor failure, etc.). Faidife and fatsecure only apply to an output in the
presence mode of operation. Any pelsiode of operation is always faiécure.

For most applicatios) fail-safe is the desired mode of operatias it will usually leave a gate open during a failure
But for thoseapplications where security is paramount, fsécure is used to keep thetg from openingon a
failure.

Fail-Safe

Whenan outputis in the presence mode of operation and a failure is detected, the output will stay activated
during the failure.In gateapplicationsthis feature is used to automatically open the gatthé detection system
fails.

It should be noted that a power failure will always result ifadsecureoperation. Faikafe operation is only
available when a valid input voltage is applied to BeP13 Master. Outputsconfigured fora pulse output will
always operate in theail-securemode.

Fail-Secure

When an outputis in the presence mode of operation andsansorfailure is detected, the output will stay
deactivated during the failureln gateapplicationsthis feature is used to keep the gate closed sensofrfails.

It should be noted that a power failure will always result faibsecureoperation. Outputs configured for a pulse
output will always operate in the fadecure mode.

ﬂ If any output is being used as a safety (also known as obstruaticeversing) input to a gate operator,
the failsafe mode of operation must be used.

Sensitivity

TheDSP13has ten user selectable sensitivity levels. In most situations, the setting of 5 will work effectively. The
sensor has hysteresis between the dgtand drop thresholds to ensure that tiESP13 output does not chatter
during fringe detections.

Detection System Reset

When theresetswitchis pressed the DSP13 Masterwill send aresetcommand tothe connected sensorlf a
prior sensor fault was beg displayed, it will be cleared.

Care should be taketo ensure thatthe DSP13is not reset while any vehicles or objects are in or near
the detection zone.Thesevehicles or objects may cause a permanent offset in the reference readings
for the sersor and may impact correct operations of the sensor.
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Indicators

The DSR3M is equipped withwo LED indicators: Power (Greear)d Detect (Red).

Power LE[2 The green power LED has four possible states:

OFF

RESEIN FAIESAFE

RESET IN FABRECURE

MASTER FAILURE

SENSOR FAILURE

COMM FAILURE

The voltage appligtto the DSP13 is less tharthe minimum display voltage of
approximately3.3 volts. TheDSP13 should not be operated below 7 volts RE
unpredictable operation will occur.

When theDSP13is reset (a reset occurs automatically at power up), the LED will
turn on for 500 millisecondsoff for 500 milliseconds, on fas00 milliseconds, off
for 500 milliseconds, and then resume its normal display.

When theDSP13is reset (a reset occurs automatically at power up), the LED will
turn on for 500 milseconds, off for 500 milliseconds, then on for 50 milliseconds,
off for 50 milliseconds (10 times), and then resume its normal display.

When the master unit detects a failure the LED Wikh on oncefor 150
millisecondsevery twosecond. This usually indicates that there is no sensor
attached or that the cable has been cut.

When a sensor unit has identified an internal fault and has sent this information
to the master unit the LED willash on twicefor 150 millisecondsevery two
second. If cycling power does not correct the fault, the sensor must be replaced.

When a sensor is detected but cannot reliably communicate with the master unit
the LED wilflashon three timesfor 150 millisecond®very twosecords. This
usually indicates a shorted cable, loose connections, or electrical interference.

PRIORVASTERAILURE TheDSP13is equipped with the ability to remember priorasterfaults that have

occurred since the last power interruption or reset. The wiHDflashoff once
for 150 millisecondsonce every two seconds (one flasimd then repeat the
sequence until power is cycled or tBesSPL3isreset.

PRIOR SENSOR FAILURBeDSP13is equipped with the ability to remember prior sensor faults that have

occurred since the last power interruption or reset. The LEDlagh off twice
for 150 millisecondnce every two secondswo flashes)and then repeat the
sequence until power is cycled or tRe&SPL3 s reset.

PRIOR COMM FAILURETheDSP13is equippedvith the ability to remember priocommunicationdaults

DSP13 User Manual

that have occurred since the last power interruption or reset. The LEDasiil
off three timesfor 150 millisecondnce every two secondshree flashespnd
then repeat the sequence until powes cycled or th®©SP13is reset.
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NORMAL The LED is always on when 8P13is in its normal state of operationith no
prior failure in memory

——
DETECTOR RESET OCCURS

Detector Reset

Fail-Safe 500ms l-—- --| 500ms I-- ‘

—s=—{ |~=—50ms ON and OFF
00ms > 2 SECONDS AFTER RESET

Detector Reset

. 500ms
Fail-Secure

Normal

. LED ON
Operation

Y MASTER FAILURE OCCURS

Master 85 |_|
Fault e (B BEeOIS ;

COMMUNICATIONS FAILURE OCCURS

Fault SRS lj“E”‘HE“ T 150ms (2X) 1]

V SENSOR FAILURE OCCURS

Sensor ,{ 95 SECONDS :| t 50ms (3X)

Fault B 125 SECOTE . - — 150ms (3X .
f——2 SECONDS ————
Prior Master 150ms I_l

Fault

Prior Comm < (1

Prior Sensor m1 oms (3

Fault . o USSP B I T S

Figure5: Power LED Displays

Detect LED¢ The red Detect LED is used to dispthg status ofQutput A, the detection zone and reset
information. There are several different statuses that can be displayed on this LED:

RESET IN FABAFE When theDSP13is reset (a reset occurs automatically at power up), the LED will
turn on for 500milliseconds, off for 500 milliseconds, on for 500 milliseconds, off
for 500 milliseconds, and then resume its normal display.

RESET IN FABECURE When theDSP13is reset (a reset occurs automatically at power up), the LED will
turn on for 500 millisecads, off for 500 milliseconds, then on for 50 milliseconds,
off for 50 milliseconds (10 times), and then resume its normal display.

FAULT IN FASBAFE Whenthe DSP13 is in a fault mode and in the faskhfe mode of operation, the
LED will be on as will treutput.

FAULT IN FABRECURE Whenthe DSP13is in a fault mode and in the fesbcure mode of operation, the
LED will be off as will the output.

NORMAL When theDSP13 s functioning normally and is not detecting a vehicle, the LED
will be off as will tle output.
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DETECTION WhenOutput Ais in presence mode the LED will be on while a vehicle is in the
detection zone. In the pulsaode,the LED will turn on for 250 milliseconds with
the output, off for 250 milliseconds, and then show the occupancy dispiély
the vehicle exits.

OCCUPANCY When Output Ais operatingin the pulse mode of operatiomnd the detection
zone iscurrently occupiedthe LED will be turned on to a dimmer level than
normal and the LED will be flashed at a very fast rate that willentdkok like it
is flickering.

This display is meant to be easily distinguishable from the normal on display.
With this additional display modéhe pulse mode of operation can easily be
monitored for correct operation

A look at the following figurevill show how this occupancy indication is used to
provide additional informatiorduring pulse mode operation In thefollowing
figure, the occupancy display is shown as the gray shaded area.

¥ DETECTOR RESET OCCURS

Detector Reset c00ms 4H 500ms %‘ ‘
Fail-Safe oo o

——{ |~=—>50ms ON and OFF

Eaeitl_egé%ruf:se‘ 500ms ——|~=—=— 5|:mesPd ™ 9 SECONDS AFTER RESET

Fault in 0

Fail-Safe LEDON

Fault in ﬁ
LED OFF

Fail-Secure

1st Vehicle in

|
|
_

Detection Zone

2nd Vehicle in '

Detection Zone R
Detect LED J

Presence | _ |
j==-250ms =] l=-250ms

Detect LED ’_‘ FLICKER DISPLAY m
Pulse

Figure6: Detect LED Displays

FLICKER DISPLAY

Output Inversion

The DSR3M is shipped with its outpstoperating in the normally open mode. This means that the outputs are
floating when the output is off. When the output is on, the output will be connected to DC common. TH8RMSP
can operate in the norally closed mode. In this mode, the outputs are connected to DC common when the
output is off and floating when the output is on. Botie A and the Butputs are affectedby the operating mode.
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To change the current operating mode, press and hold the reset button until the detect LEDtbdtgiak, then
release the reset button. The detect LED will then flash quickly for three seconds to verify that the operating
mode has been changed.

To determine the current operating mode, press and release the reset button. If the power and d@edtddh
at the same time, the DSEBM is in the normally open mode of operation. If the two LEDs flash opposite of each
other, the DSRL3M is in the normally closed mode of operation.
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6. Installation

Overview

To ensure a reliable installation, a test stibbe done on site to determine a sensor installation location that will
provide the desired detection area without picking up the gate. This is done by simply temporarily securing the
sensor on top of the driving surface (preferably in the center ofdheing surface) and connecting it to RR1

and DSHL3M assembly. The RIR and DSB3M assembly can be temporarily placed anywhere where 12VDC to
24VDC power is available for powering the assembly. Once all wiring connections are complete and the RESET
button has been pressed without any vehicles in the area of the gate and sensor, the sensor location can be tested.

Testing consists of cycling the gate several times to ensure that the gate is not detected by the sensor. If the gate
is detected, the serm can be positioned further away from the gate or, if the sensor cannot be moved further
away due to other obstructions, the sensitivity can be turned down. Now, a vehicle should be driven toward the
sensor to observe where vehicle detection occurs amene it ends to verify your desired detection area. Be
aware that larger vehicles will be detected further away than smaller vehicles. There is typically a 2 foot to 3 foot
difference between a large SUV and a small car with the sensor being moreveetusttie SUV. Be sure to test

a vehicle as far off to the side as possible to ensure vehicles not centered in the driving surface will be reliably
detected. If the sensitivity is turned up to get the desired detection area, be sure to go back andhehgate

is still not detected.

Once a good sensor location has been identified, mark the location and you are now ready to perform the final
Ayaualrtt adSLao / 2NB RNREt I mé¢ 2N fFNBSN K268 4

CLAfdaNE G2 t20163GS GKS aSyaz2zN) i f S| Zuaticogeratios f 2 ¢ (

al1S I aAy3aftsS oé¢ 6ARS alg¢g Odziz | YAYAYdzy 2F Hé¢ RSSI
location.

A Do not instalthe sensor directly into the saw slot as this will void the warranty.

tf I 0OS GKS aSyaz2N) i GKS o02G02Y 2F GKS RNAffSR K2f S
Any movement of the sensor after installation may cause falde oalock ups. Use a sealantfibthe sensor

hole and encase theadA y Ol 6f S Ay GKS &l g atz2do ¢ KSNBE aKz2dz R ¢
and the leadn cable. Route the leaith cable from the edge of the driving surface to tate operator following

local codes.

Finally, install the RKR and DSB3M (some installations may not need the RK)lwithin the operator. Connect
the DSPL3S leadn cable. Terminate the Normally Open (Relay NO) or Normally Closed (Relay NC)relay the
common (Relay COM) to the appropriate points within the operator. Connect power to th& RRIug in the
DSP13M. Press the reset button on the DEBM with no vehicles in the detection area. Test for no detection of
gate movement and proper dettion of vehicles. Congratulations, you are now ready for operation.
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Sensor Installation

The reliability and overall performance of thetection systemare greatly dependent on thinstallation of the
sensoiitself. There arghree factors that go inta good sensoinstallation: sensor locationtype of wire used (if
additional leadin is needed)andinstallation practices

Sensor LocationThesensormeasureOK I y3Sa Ay (GKS SINIKQa YI3IySGtaAaAo TAi:
sensor will affet its detection distance. As a vehicle approaches a sensor head presénts an edge
approximatelysix foot long. However, if the vehicle drives by the side of the sensor, it presents an edge of typically
12 to 15 feet. Therefore, the sides of a i are easier to detect than the vehicle head on. This causes the
detection pattern to be oblong in the driving lane. Usually 25% to s than it is long.

It isrecommendedthat you tape down the sensor on the surface in the approximate locdtiahyou plan to
installit. The ideal location is in the center of the driving surface and 12 feet away from the gate.

Figure7: Sensor Placement

Connect power and the DSBS leadn cable to the RkR. The DSP3S is auto @arity sensing, so it does not
matter which way the two wires are connected. The shield drain wire for thelBSPnust be connected to an
earth ground for best performance.
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