GUARDIAL Digital Tilt Sensor DTS3D

Tilt and shock sensor

/= 0IG/1dL. sysrems

0.
GURRDIAL

www.guardial.com




Table of content

[ 1T o T=T o | TSSOSO USRS PSPPSR PSPRPPPRPRPRPN 3
2. SENSOr CONFIGUIADIE PArAMETEIS . c.ui ittt ettt ettt ettt be et eett e be et eeteebe e st e eaeesbe et b e eteesbeesbeeteesbeesbeensesaeesbeas 3
3. Algorithm of operation and seNSOr CONFIGUIAtION .........ciiiui i 4
31 YT ek o] geT o =1 - L [o] o FOURE PP R TSP 4
32 Change Of SENSOT CONTIGUIATION ....iiiiiiiii ettt ettt e et e et e b e st e e teesbe et e et e nae e beensesneeees 4
23 EXAMPIE CONTIGUIATION ..ottt ettt ettt et ettt ettt e ettt e et eae e 4
3L (@ T=Te o) =Yg o o ele] 0} {T={¥] =1 o] o FN USROS 5
N 1Y T T ol =T o o Ao SRRSO R URURPRPRR 5
SV Ta Y e Yo Y= a Yo alolo] o T=To 4 o1 o HUNR USSP PRSPPSO PSRRI 5
5.1 L1 Ta 1o I oo Yol Y=Y o Y o= SRR URU RSO 5
5.2 LT Yo B oo Yol Y=Y o Y o= RS RROT 6
5.3 Tt AN SNOCK SENSING 1.ttt ettt ettt ettt et e be o2 b e et eae e b e et s e ebe e b e e ts e be et e etseebe et e eteeebeesbeene e 6
5L (O o NV A1 Y =T o Ty o= [ a T T o Lol 4 TSROSO 6
5.5 (0] o NV g Yo Yol =T T g T (Vo Tk 1 PSSR 6
SE. Tilt and shock sensing. Constant power supply (€.8. MONItOriNG SYStEMS) ...viviviiiiiieiiiceeee e 7
6. INSTAllatioN rECOMMENAGTIONS ..ottt ettt ettt ettt E bt b bt b e e bt e b eh e et e eb e et e et e et e et e et e e bt eneaneeneaneaneeneans 8
S I =Tol o T [or] e - TSSO 8
< o (o To (¥ ot Aol o T TSSOSO S PSP PP PO P UPUPPPPPPPPOY 9

Ty
DTS3D.IM.EN.1007.014 DIGITAL SYSTEMS gl -



1. General

The integrated tilt and shock sensor was built based on a modern 3-axis acceleration sensor (accelerometer). The main
advantage of the sensor is the detection of changes in each axis (3 axial sensor) and any position of the sensor assembly relative
to the level. The sensor is characterized by reliability, resistance to interference and temperature changes. Configurable
parameters allow universal use in vehicle security. The position sensor triggers an alarm when it detects a change in vehicle
position relative to the starting position. Depending on the configuration and connection of the sensor, the initial position is
remembered after power off or after the ignition switch off. The two-stage shock sensor distinguishes between light and strong
shocks on the vehicle. A light hit triggers the pre-alarm function of the alarm system. A strong strike triggers an alarm.

2. Sensor configurable parameters

Sensor has 4 configurable parameters (default setting marked with beld). The method of parameter configuration is given in the
description of the sensor's operation.

Parameter 1 — tilt sensor sensitivity

Level 1 Tilt more than 1,5 degree from the initial vehicle position (default)
Level 2 Tilt more than 0,7 degree from the initial vehicle position

Parameter 2 — shock sensor sensitivity (alarm trigger)

Level 1 312mg (low)
Level 2 250 mg

Level 3 187 mg (default)
Level 4 125 mg

Level 5 62 mg (high)

Parameter 3 — shock sensor sensitivity (pre-alarm)

Level 1 93 mg (low)
Level 2 62 mg (default)
Level 3 31 mg (high)

Parameter 4 — sensor operating mode and sensor output function (green and white wires)

Green wire tilt and shock alarm output (default)
Level 1 : :
White wire pre-alarm output (default)
Green wire tilt alarm output
Level 2 - -
White wire shock alarm output (no pre-alarm)
Level 3 Green wire tilt and shock alarm output
White wire ignition input (to save initial vehicle position)
Level 4* Green wire tilt alarm output
White wire ignition input (to save initial vehicle position)

Level 4 is available only for special orders — disables shock sensor alarm and pre-alarm.
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3. Algorithm of operation and sensor configuration

3.1. Sensor operation

After turning the power on, the LED lights up for 10 seconds. Next it starts to blink evenly every 1 second. During the blinking of
the LED, the shock sensor is active, the tilt sensor is not active yet. After about 60 seconds, the LED stops blinking - the sensor is
fully armed (tilt sensor and shock sensor are active).

From now on:

- Changing the vehicle's position by an angle greater than the one set in the first parameter activates the alarm.

- Avehicle hit with a force exceeding the value set in parameter 2 activates the alarm.

- Striking a vehicle with a force exceeding the value set in parameter 3, but lower than the one set in parameter 2,
activates the pre-alarm.

3.2. Change of sensor configuration

To change the sensor configuration:

Supply power to the sensor.

After the power is turned on, the LED lights up 10 seconds.

When the LED is on, tap the sensor slightly 5 times. Each tap is confirmed by short blink of Led.
The LED will turn off and blink 5 times. The configuration programming will start.

o o T o

From now on, the rule is:

- LED long blinks (from 1 to 4 times) indicate which parameter will be changed,
- LED short blinks (from 1 to the number of levels in the parameter) - indicates which level in this parameter we can
choose at a given moment.

Tapping the sensor after the short flashes are displayed selects this level and proceeds to set the next parameter. Without
tapping on the sensor, the next level of the given parameter is displayed with short flashes (if any) or moving to the next
parameter.

After the last fourth parameter, the LED will turn off and after 3 seconds it will blink rapidly for approximately 3 seconds. After
a moment, the LED will go off and it will display by blinking the set level for each of the 4 parameters:

- long blinks - show the parameter number,
- short blinks - show the set level in the parameter.

3.3. Example configuration

Example 1 (setting level 1 in parameter 1):

LED 1x long blink, 3 seconds pause,

LED 1x short blink — now tap the sensor to set level 1 in parameter 1,
LED 1x short blink — confirmation of setting level 1, 3 seconds pause,
LED 2x long blink — parameter 2 setting starts.

Example 2 (setting level 2 in parameter 1):

LED 1x long blink, 3 seconds pause,

LED 1x short blink, pause,

LED 2x short blink — now tap the sensor to set level 2 in parameter 1,
LED 2x short blink — confirmation of setting level 2,

LED 2x long blink — parameter 2 setting starts.

Example 3 (setting level 1 in parameter 2):

LED 1x long blink, 3 seconds pause,

LED 1x short blink, pause,

LED 2x short blink, 3 seconds pause,

LED 2x long blink, 3 seconds pause (no change in parameter 1, parameter 2 setting starts),
LED 1x short blink — now tap the sensor to set level 1 in parameter 2,

T
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LED 1x short blink — confirmation of setting level 1,
LED 3x long blinks — parameter 3 setting starts.

3.4. Check of sensor configuration

To check the sensor configuration:

Supply power to the sensor.

After the power is turned on, the LED lights up 10 seconds.

When the LED is on, tap the sensor slightly 3 times. Each tap is confirmed by short blink of Led.
The LED will turn off and blink 3 times. The configuration programming will start.

o o0 T o

From now on, the rule is:

- LED long blinks indicates parameter number,
- LED short blinks indicates level of this parameter.

4. General schematic
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5. Variants of sensor connection

5.1. Tilt and shock sensing.

Connections to alarm system with single alarm input, pre-alarm input and sensor power supply.

+12V / 24V @_RED_power +12V / 24V DC [C)] ®
s et 4 L |
ALARM rm in GREEN output trigger f D
Prealarm input o WHITE _output prealarm

- tilt and shock alarm trigger on single wire, green wire,

- shock pre-alarm on different white, white wire,

- setsensor parameter 4 —level 1 (default setting),

- sensor power supply (GND or +12V/+24V) must be off when alarm is disarmed.
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5.2. Tilt and shock sensing

+12V / 24V @_RED_power +12V/24v DC [D] °

ARm (ot [0

U WHITE (not connected)

tilt and shock alarm trigger on single wire, green wire,

white wire not connected,

set sensor parameter 4 —level 1 (default setting),

sensor power supply (GND or +12V/+24V) must be off when alarm is disarmed.

5.3. Tilt and shock sensing

Connection to alarm system with two alarm inputs and sensor power supply.

ALARM

+12V / 24V @_RED_power +12V / 24V OC [C)] ®
rm in GREEN t trigger ‘—, U
Alarm input o WHITE output trigger

tilt alarm trigger on green wire,

shock alarm trigger on white wire,

set sensor parameter 4 — level 2,

sensor power supply (GND or +12V/+24V) must be off when alarm is disarmed.

5.4. Only tilt sensing (no shock)

Connection to alarm system with one alarm input and sensor power supply.

+12V / 24V @_RED_power 412/ 24V DC =10

Alarm In| ngger i3

AR 0 [0

U WHITE (not connected)

tilt alarm trigger on green wire,

white wire not connected,

set sensor parameter 4 — level 2,

sensor power supply (GND or +12V/+24V) must be off when alarm is disarmed.

5.5. Only shock sensing (no tilt)

Connection to alarm system with one alarm input and sensor power supply.

+12V {24V @-RED_power +12V/ 24V DC [C’] °

ALARM.Q@M_..ELM_QM_‘;. |—]D

Alarm input o WHITE output trigger

{7
) | GREEN (not connected)

shock alarm trigger on white wire

green wire not connected

set sensor parameter 4 — level 2,

sensor power supply (GND or +12V/+24V) must be off when alarm is disarmed.

Connection to alarm system with single alarm input, without pre-alarm input and with sensor power supply.
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5.6. Tilt and shock sensing. Constant power supply (e.g. monitoring systems)

RED power +12V [ 24V DC

@ _WHITE _ignition on

- tilt and shock alarm trigger on single wire, green wire,
- setsensor parameter 4 —level 3
- connect white wire to ignition circuit (sensor saves vehicle position after ignition is OFF)
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6. Installation recommendations

The sensor should be permanently attached to a rigid base with screws or zip-ties or double-sided adhesive tape. Due to the
built-in 3-axis accelerometer, the sensor can be mounted in any position relative to the vehicle's plane (horizontally, vertically,
at an angle on any axis).

The element to which the sensor is attached should be rigidly connected to the body of the vehicle. Fastening to flexible, soft or
deformable elements (e.g. to wire harnesses) will cause false alarms from the tilt sensor and will prevent the shock sensor from

working.

Do not install the sensor on parts that rapidly change temperature (e.g. heating, ventilation and air conditioning housing), as

false alarms may result.

7. Technical data

Power supply

Power consumption when armed

Load capacity and outputs type

tilt sensor setting time (LED stops blinking)
shock sensor setting time

Pulse length at the alarm output

Time between successive alarm pulses
Pulse length at the pre-alarm output

Time between successive pre-alarm pulses

9-30V

<1mA

< 250mA, OC, ground active
60 seconds

12 seconds

1 second

2 seconds

1 second

4 seconds
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8. Product code

Guardial DTS3D sensor will be shown on all documents with detailed product code that allows to identify its configuration. For
example:

GUARDIAL DTS3D 0001-13210-10-01-01
GUARDIAL DTS3D XYYY-27777-WW-CC-PP

Packaging (PP)

00 - plastic bag, manual

01 - paper box, manual

02 - plastic bag, bulk box (20/30 pcs), manual
03 - plastic bag, no manual

04 - paper box, no manual

05 - plastic bag, bulk box (20/30 pcs), no manual
other numbers - for OEM designs

> Connector type (CC)
00 - no connector
01-DS512, DS612 and DS400 3-pin connector
02 - DS512, DS612 and DS400 4-pin connector
03 - DS410 3-pin connector
04 - DS410 two 3-pin connectors (with pre-alarm)
07 - DS512, DS612 two 3-pin connectors (with prealarm)
other numbers - for OEM connectors

3 Wire length (WW)
from 00 to 99
01-10cm
06-60cm
15-150 cm

v

Settings, five digits, default 13210 (Z2Z77)
first - tilt sensor alarm sensitivity

second - shock sensor alarm sensitivity
third - shock sensor pre-alarm sensitivity
fourth - input types

fifth - reserved

v

Software version (YYY)

001 - initial version

002 - tap confirmation by LED

004 - LED flashes during shock sensor trigger

005 - LED flashing update (standard production version DS)
007 - new level 4 in parameter 4 (functionality of old DTS)
other numbers - for OEM software

v

Hardware version (X)
0 - initial version
1 - green LED - differs DTS3D and DTS
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