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2. Introduction

The DSR5 Detectoris intended to bea top of the line single channel detector. Many features have been
included which are normally found only on more expensive modéie. small package is powered by a high
performance8-bit microcontroller that does not skimp on performanc&€he DSR5 Detector was designed to
retrofit into existing locations that @y require a detector upgrade.

The detector uses adipin terminal black or male MoleXor connections.

3. Technical Data

Functional Data

Sensitivity: Tensensitivitiesare userselectable
Setting Sensitivity Setting | Sensitivity
0 onyr: | 5 D noyiz
1 ®o H: | 6 dnciz
2 OH Mz 7 [ON I
3 dmci: | 8 .03%n [ K
4 OmH: 9 Dn H:
Frequency Settings: There arefour frequency settings available The actual loop frequency is
dependent on loop circuit inductance
DIP Switch Frequency
1 2
OFF OFF High
OFF ON Medium High
ON OFF Medium Low
ON ON Low
B Pulse Output: 250ms +15ms.
Response Time: Response time is dependent on the sensitivity selected.
Setting Response Time | Setting Response Time
0 70ms £10ms 5 70ms £10ms
1 70ms £10ms 6 140ms £20ms
2 70ms £10ms 7 140ms £20ms
3 70ms £10ms 8 140ms £20ms
4 70ms £10ms 9 140ms £20ms
Vehicle Hold Time: In Normal Presence Modépproximately 1 hour for a detection 61 n.[ K [

In Extended Presence Mode: Approximately 19 hours for a detectiga of i.[ K [
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Electrical Data

Loop Inductance: 20 microhenriesto 1500 microhenries(including leadn inductance) Not all
frequency settings are available at inductances belown8f%ohenries.

Operating Voltages: Three power versions
10.5volts to 30 volts AC or DC with over voltage protection
100 volts to 13%o0lts AC
200 volts to 270 volts AC

Output Relay Rating: 3amps@ 125 volts

Current Draw: 10.5volts to 30 volts AC or DC 75 milliamps maxmum.
100 volts to 135 volts AC 7.5 milliamps maxnum.
200 volts to 270 volts AC 3.75 milliamps maxnum.

Environmental Data

Operating Temperature: -35°F to 165°F37°C to 74°C)
StorageTemperature: -40°F to 76°F ¢40°C to80°C)
Humidity: Up to 95% relative humidity necondensing
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Mechanical Data

Mounting Position:

Housing Material:

Any

Bare PC Board

Housing Size: .768inches(High) x2.90inches(Wide) x4.125inches(Deep)
19.51mm (High) ¥3.66mm (Wide) x104.77mm (Deep)
!
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Figurel: Physical Dimensions
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4. Features and Functions

Detector Reset

When any of thelO-positionDIP switchesr the 10position rotary switchis changed, the detector will perform

a detector wide resetBoth LEDs will turn off for 500 milliseconds at the start of the reset event, then ds0Ofor
milliseconds and then it will indicate ifthe internal setting is foFaitSafe or Faifecure configuration of the
detector. For Fa#Safe the LEDs will mn for another 500 millisecondghen off for 500 millisecondsdfore
returning to their normal statesFor FalSecure the LEDs will flash at 50 milliseconds on and 50 milliseconds off
rate for another 1000 milliseconds before returning to their normal stateShe detectorwill not output any
detectionsduring this two second reset period. If a prior lofgult is being displayed it will be clearedf a
vehicle is over the loop during the reset period it will not be detected.

Presence Detection

The A output will always operate in the presence detection mode. The Delay and Extend features may modify
the output behavior. Once activated, the output wiimain activated as long as a vehicle is detected over the
loop. After four minutes of continuous detection, the detector will begin to slowly retune the detector with the
goal of tuning out the vehicle #t stalled or parked on the loopver a relatively long time The retuning process
takes about an hour to complete the Normal Presence mode and about 19 hours in the Extended Presence
modewith a vehicle detection of 4 n.[ WhEn the retuning procesis complete, any loop area that vehicles

can still travel over will still detect the vehicle as expect€hce the vehicle leavethe detector will recover

from the retuning process within 1 second.

The B output can be set to operate in the True Presanode. In this mode the B output activates as soon as a
vehicle enters the loop and drops as soon as the loop is no longer occupied. The output will ignore any Delay or
Extend features that are currently active.

Pulse Detection

TheB outputcan be confjured forPulseon Entryor Pulseon Exit operation The pulse generateby the output
will be 250 milliseconds long. The B output Wallow any Delay or Extend features that are currently active.
Pulse operation is not available on the A output.

In Pulseon Entry mode, thdB output will pulse when théA output activates. If the delay feature is enabled, the
pulse will not occur until the delay has timed out and the loop is still occupidte output will not pulse again
until the loop has beennoccupiedand any enabled extension has timed out

In Pulseon Exit mode, thé output will pulse when theA output deactivates If one of the extension features is
enabled, the pulse will not occur until the extension has timed out and the loop isastdht. The output will
not pulse again until the loop has besccupiedand any enabled delay has timed out.
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Fail-Safe vs FailSecure

| SNBEQa I f AsaféderSus faedul opeidtiorkGn khé DSRS, the option for fail-safe or failsecure
only applies to the A outputln general, dail-safe detector will activate the outputwhen the loop circuit is
failed. This is useful on a safety lompprevent accidental closure of a gate arm on a vehi€da the free exit
loop this will keep the gate open until the situation is fixédhilsafeis useal in applications where it is important
to allow traffic flow to continue. A fail-securedetector will rot activate theoutput when the loop circuit is
failed. This will keep the gate closedhis is useful in highecurity areas or installations where containment is
needed.

The B outpuis always faitecure when not in the fail output mode

The DSRS is one of the few vehicle detectors that honors fsaffe and faisecure even in the absence of
power. Inside the unjton the main PC boardre three jumpers that set the failure mode. When placed in the
fail-safe position, theA output relay will be faikafe in the absence of adequate voltage. If plagethe fail
secure position, the reverse is tru&he jumpers are factory set to be fadfe. All three jumpers must be set to
the same setting. Not doing this will cause incorrect operation of the A output.

Sensitivity

The detector hasen user seletable sensitivity levels. In most situations thedium sensitivity 5setting will
work effectively. For those situations where setting 5riet sensitive enouglraise the sensitivityone level at a
time until the desired performance is obtaineéor hose situations where the detector is oversensitiksyer
the sensitivityone level at a time until the desired performance is obtain@tle sensitivity is factory set to 5.

Like most inductive loop vehicle detectors, the EISRiirectly measures the change in frequency of the loop
and from there, calculates the change in inductance when a vehicle interacts withetchange in inductance
ismeasuredds n [ kxNBF RA & GLISNOSyid RStalF [ 20SNI[£0

For the ten sensitivities, ththresholds are:

Setting Sensitivity Setting | Sensitivity
0 dny: o 5 ®nyiz
1 ®o H: | 6 [ON e
2 OHM: | 7 dn oz
3 dmci: | 8 dn oz
4 OmH: | 9 [ON T
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Frequency (DIP Switches 1 and 2)

Another important variable is loofrequency. When loops are installed sufficigntar apart, any two loops will
not interfere with each other. However, if two loops are fairly close together, say two to four feet dipart,
inductive fields may couple together and mayteract causing ir@rmittent false detectionsThe two main

variables for inductive coupling are distance and frequency separation. To aid in avoiding inductive coupling,

each DSR5 unit comes with two frequency switche§hey are binary coded allowing up to four different

frequencies to operate withinlf there are suspicions that one of the two loops are interacting, simply change

2yS 2F (GKS

iog2

dzy Al Qa FTNBIdzSyoOe
DIP Switch Frequency
1 2
OFF OFF High
OFF ON Medium High
ON OFF Medium Low
ON ON Low

Fail Memory (DIP Switch 3)

aStdAay3dao

Normal operation is that during loopfailure, the green Power LED will indicate what typ&op failure ©pen,
short, or largen [ X [During the loop failurethe red Detect LED and output A wllé active forfail-safe
operaion or inactive forfail-secureoperation If the loop recovers from its failure, the red and greeBDs
along with its two relay outputsyill operate normally again. However, when Fail Memory is enabled, the green
LED will continue to indicate previous failure by blinking 185nillisecondson, 50 millisecondsoff, 50
millisecondson again, and then 5fnillisecondsoff. This blinkingsequencewill repeat until a resetor power
cycleoccurs.Note that the red LED and relay outputs will continue to work normally.

Extended Presence (DIP Switch 4)

Under normal conditions, the DB will hold a vehicle presence for a reasonable amount of time. If a vehicle

parks over the loop and the detectoneasures &l >

n[ k[ Sowlk tiine ¢hat isehicle out over a period of

about one hour. For those instances where a longer period is desired, extended presence will hold that same

vehicle for about 19 or 20 hour$. K A a

presence.
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Output B Selection (DIP Switches 5 and 6)

Output B can be programmed to operate in one of four different maittes are selected using DIP switches 5
and 6. The following table identifies these four modes:

DIP Switch Output B Mode
5 6 of Operation
OFF OFF True Presence
OFF ON Pulseon Entry
ON OFF Pulseon Exit

ON ON Fail

True PresenceTheB autput will be energized whenever a vehicle is present over the loop detection diea.

A output can be modified bthe delay and/or extension timingettings The B output will not use these timing
settings. For example, if 2 seconds of delay is satpat B will energize as soon as the vehicle is detected, while
output A will wait for two seconds of continuous presence prior to energizing.

Pulse on Entry:Every timethe loop is occupieda single 25millisecondgulse will be output orthe Boutput.

Pulse on Exit:Every timethe loopbecomes vacant or eehick is tuned out a single 25illisecondspulse will
be output onthe Boutput.

Fail:If the DSPL5 recognizes some type of loop failure, a continuous outputt@nBoutput will be given. TéaB
output will remain activatedintil the failure is corrected.

The following figures show the effects of delay and extension on the A & B outputs. The numbers between
edges are the number of seconds in that period.

Vehicle
Qver Loop

Output A
Normal

FI 7
7 FI 7

Output B
True Pres

Qutput B
Pulse On Entry

Qutput B
Pulse On Exit

oot

Figure2: Outputs with No Delay or Extension
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Vehicle
Qver Loop

Qutput A
2S Delay

Output B
True Pres

Output B
Pulse On Entry

Output B
Pulse On Exit

Vehicle
Over Loop

Output A
2S Extend

Output B
True Pres

Output B
Pulse On Entry

Output B
Pulse On Exit

Vehicle
Over Loop

Output A
28 Dly & 28 Ext

Qutput B
True Pres

Output B
Pulse On Entry

Qutput B
Pulse On Exit

3

111|1 7

7

U111 3 |1{11|1

—

|

Figure3: Outputs with Delay

—

Figure4: Outputs with Extension
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11 7

7

1111 3 111

|
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Sensitivity Boost (DIP Switch 7)

The detector has a user selectable feature timatreases the sensitivity of a channel after initial detectidimis
feature is most often used to allow @etectorto have a lower starting sensitivity and then increase it after a
vehicle has been deteate This is useful in situations where higgd tractortrailer vehicles will be passing over
the loop. With this feature the detector may be able to detect the Higld portion of the vehicle without
having to be overly sensitive and susceptible to falstections. NOTE: If detection of hihd tractortrailers

is required, correctly sized loops must be used.

Extension (DIP Switches 8 and 9)

Extension is the time added after a vehicle leaves the detection abraing this interval, théA output will
remainactivated with the intent ofallowing the vehicle to fully exit the detection area before tage begins to
close. If another vehicle arrives during théxtensioninterval, the remainder of the extension timg canceled
and the detector reurns to the normalpresencestate. This interval is indicated by the red Detect LED blinking
fast at 50 milliseconds on followed by Billisecond<off repeated until the interval is complete. There are four
intervals to choose from: Nextension, 2 seawds of extension, 5 secorsd of extension, and 10 secordof
extension. The choisare summarizedh the table below.

DIP Switch Output A

8 9 Extension Time
OFF OFF 0 seconds
ON OFF 2 seconds
OFF ON 5 seconds
ON ON 10 seconds

2 Sec.Delay (DIP Switch 10)

Delay is the time added after a vehicle arrives in the detection area but befor& theput is activated.During

the delayinterval the A outputrelay will remainde-activated, requiring that thevehiclestay in the detection

area fora full 2 seconds before activating the A output. This is useful at sites where vehicles traveling
perpendicular to the gate may travel across the detection zoheis interval is indicated by the red Detect LED
blinking slowly at 20@nillisecondson followed by200 millisecondsff repeatedy until the interval is complete.

The delay interval is fixed at 2 seconds.
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Indicators

The DSR5 is equipped withwo LED indicators: Power (Gréemd Detet (Red).

Power LE[2 The green power LEBdicates thesgossible states:

Off

Low Voltage

Resetin Failsafe

Reset in Failsecure

Open Loop

Shorted Loop

Large Change Fault

DSP15 User Manual

The voltage applit to the detector is less thathe minimum display
voltage of approximately.75 volts. The LED will be off.

The voltage appligtto the detector is less thathe minimum voltage for
proper operation ofapproximately 1®5 volts. The LED will blink on for
50 milliseconds once every 2 seconds.

At the start of a reset event (a DIP switch change, sensitivity change, or
power cycle) he LED will turn off for 500 millisecondsn for 500
milliseconds, off for 500 milliseconds, off fad®millisecondsand then
display itsnormal state.

At the start of a reset event (a DIP switch change, sensitivity change, or
power cycle) the LED will turn off f&00 millisecondspn for 500
milliseconds blink repeatedly with 50 milliseconds on followéy 50
milliseconds off for one secondnd then display its normal state

When the detector senses that the loop is open or the inductance is too
high, the LED will turn onof 500 milliseconds then off for 500
millisecondgepeatedly,for the duration of the fault.

If the fault is correcteénd the Fail Memoryeatureis enabled the LED
will display the Prior Fault indication.

When the detector senses that a loop is shorted or the inductance is too
low, the LED will turn on for 100 milliseconds then off for 100
millisecondgepeatedly,for the duration of the fault.

If the fault is corrected and the Fail Memdsatureis enabéd, the LED
will display the Prior Fault indication.

When the detector senses that a loop is experiencing a large inductance
change (greater than 30%), the LED will turn off for 100 milliseconds
then on for 100 milliseconds for 500 ns#iconds then stay on for 500
milliseconds and repeat the sequence for the duration of the fault.

If the fault is corrected and the Fail Memory feature is enabled, the LED
will display the Prior Fault indication.
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Low Input
Voltage

Detector Reset
Fail-Safe

Detector Reset
Fail-Secure

Normal
Operation

Open Loop
Fault

Shorted Loop
Fault

Large Change
Loop Fault

Failure
Memory

Prior Fault

The detector is equipped witthe ability to remember prior faults that
have occurred since the last power interruption or reset (changing a DIP
switchor the sensitivity. The LED will turn on foB&0milliseconds, off

for 50 milliseconds, on foB0 milliseconds, off fobO milliseonds and
then repeat the sequence until power is cyctadhe detector reset.

Normal The LED is always on when the detector is in its normal state of
operation.
= 2 SECONDS -—
50ms -—I_I-- ” ”
»— DETECTOR RESET OCCURS
EOOms —|—«;~—|500m5 I—: |
- " —={{=—50ms ON and OFF
500ms —|—= -| 500ms H:H“mlmﬂﬂm ~ 2 SECONDS AFTER RESET
LED ON
B , L
500ms —— -lSOOms — | | |
""""""""""" b SHORTED LOOP FAILURE OCCURS - -
' LARGE CHANGE LOOP FAILURE OCCURS 1 SECOND f—=—
-*IHU Iﬂﬁd—\ﬂm ULHJ mru—um

100ms

2 SECON DS

’—“Jdk 50ms ON and OFF IJ_IJ |.H.’

Figure6: Power LED States

Detect LED¢ The red étect LED is used to display the statustltd A output There are several
different statuses that can be displayed on this LED:

Off

Reset in Faisafe

Reset in Failsecure

DSP15 User Manual

No vehicle present in the detection area.

At the start of a reset event (a DIP switch change, sertsitiviange, or
power cycle) the LED will turn off for 500 milliseconds, on for 500
millisecondspff for 500 millisecondspn for 500 millisecondsnd then
finally display its normal state.

At the start of a reset event (a DIP switdange, sensitivity change, or
power cycle) the LED will turn off for 500 milliseconds, on for 500
milliseconds, blink repeatedly with 50 milliseconds on followed by 50
milliseconds off for one second, and then display its normal state.
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Delay Interval A velicle has been detected but the A output is not activated due to the
2 second delay feature being activeThe LED wilkurn on for 200
milliseconds and themwff for two hundred milliseconds. If the vehicle
leaves the detection area before the two secathelay interval expires,
the LED wilteturn to the off state. If the vehicle is still presersdfter 2
secondsthe LED will become solid and theutputwill be activated

Extension Interval A vehicle was detected but the detection zone is how empty and an
extension interval is being timed. Thetexsion interval can be
programmed forno extension 2 seconds, 5 seconds, or 10 seconds.
When the detection arekhecomes vacanthe extension timer will start
and theA outputwill continue to beactivated During this interval, the
LED will blink quicklgt 50 millisecondson and 50 milliseconds offf
another vehicle enters the detection area during this interval, the
extension time is cancelled and thé&D willreturn to the solid state.
Note: There is 0 delay interval for any newly arriving vehicle if a vehicle
is already in the detection area or the detector is in the extension
interval.

Figure7: Detect LED States

DSP15 User Manual Pagel5 of 23 DSP15_MANB



























