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Chapter 1

Basic Description, Receiver Electronics

The RX3000 receiver board consists ofa:

-AnalogPart
-Digital Part
-Power/AlarmPart
| , Analog Part ‘
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Receiver Board

1.1. Analog Part

The first inputstageamplifies thereceived RF signal. If this signal is too large, the gain of
thefirstinputstagecan bereducedusing jumper J4(Narrow or Wideposition).

The next stage is a band-pass filter having a frequency range between 7.2 to 9.2 MHz. If
necessary, the gain of the RF amplifier following the band-pass filter can be changed with
potentiometer R32(RF-Gain). An AGC is not built in, this gives a controlled RF
amplification. Theamplitude of the tagsignalis pre-regulated by a fixed resistor. The DSP



synchronization is donethrough "air", thatis extracted fromthereceived transmittersignal.
A beat note circuit is implemented. This circuit is inhibiting spikes, radio transmitters and
other signals with a veryhigh Q factor.

1.2. Digital Part

The analog tag signal is A/D converted and sampled. The DSP (40MIPS) filters the
demodulated LF signal and stores the result in a memory. It processes this data and if all

alarmcriteria aremet, ittriggers analarm.
DIL and rotary octal switches allow adjusting thesoftwareparameters and testpositions.

1.3. Power/AlarmPart

Power is supplied to the receiver electronics by applying 20-24VDC or 18-20 VAC to the
power supply/power filter part. The integrated filter is used to reduce any interference
picked up ontheincoming line fromthepower supply.

An audible alarm (buzzer) is mounted on the filter part. Outputs for the antenna lamp and
an external alarm are provided. The volume of the buzzer is adjustable with the Volume
potentiometer (R120A).



Chapter?2

Description of Features

2.1. Manually Adjustable RF Gain

RF gain needs to be adjusted depending on the antenna type and the aisle width. In tuning
mode S2=0 the RF level is shown on the scope and can be adjusted with (RF Gain) R32.
With jumper J4 (RF attenuator) anadditionalattenuation of 10 dB canbeselected.

2.2. AirSynchronization

Thesweep informationis extracted bya PLL, which is factoryadjusted.

2.3. Synchronous Demodulator

Thesynchronous demodulator has a widelinear input rangeof 50 mVpp to 600 mVpp and
high conversion gain. If the maximum level is exceeded, thenthe receiver is muted and the
Inhibit (LED-4) status is on.

2.4. BeatNoteFilter

Thebeat notefilter detects carrier signals thatarecrossing (beating) thesystem sweep.
If thesignalis too strongthen DSP blanks itout. The sensitivity is adjustable with R92
(BeatNoteGain). Thebeatnotefilteris active when LED-5is flashing.

2.5. SoftwareClick Filter with AdaptiveSlope

Normallya demodulated tagsignalis smooth. Whentheslewrateof a signalis too fast,this
is an indication of induced noise and will be blanked out by the DSP. Some hight Q tags
can trigger the filter. In that case it can be switched off with S3-5. Click filtering is active
when LED-6is flashing



2.6. SoftwareSpike Blanker

The spike blanker counts the number of samples thatare above a certain level. The level is
about50% of theactualalarmthreshold. Whena presetlimit of counts is exceeded thenthe
blocking acts, thus preventing false alarms in a noisy environment. The blanking is visible
onLED-7.

2.7. Accept Counter

The accept counter counts the number of consecutive sweeps detecting a tag. If the limit is
reached in both sweeps, then an alarmis generated. The default is 24 sweeps, which gives
approximated 300 ms responsetime. A faster responsetime canbeselected with S3-3.

2.8. Threshold Calculation

The threshold level is based on the signals plus noise averaged over the detection sweep.
Under normal condition this would prevent from triggering analarm becausethe threshold
rises with increasing tag signal. The threshold is therefore delayed by approx 1.5 seconds.
This is roughly thetime you haveto trigger thealarmatfull sensitivity. With the sametime
delaythesystemis back to fullsensitivity again.

2.9. Alarm Threshold Margin Settings

With switch S3-1 and S3-2 it is possible to adjust the alarmmargin in 4 steps of 3dB.The
actual margin (peak signal to alarm threshold) is displayed on the LED levelmeter. The
actualalarmthreshold levelcanbeobserved onthescopeoutput.



Chapter3

Tuning

3.1. Philosophy

Asystemwill beputinto operation as follows:
1) FirsttheTX3000(all) has to beprepared and thentuned.
2) Second theRX 3000(s)has to beprepared and then tuned.
3) Third set the alarm conditions and make a final check. After this procedure
thesystemis ready for operation.

If analready installed system needs to bechecked, the Quick Check procedure may give a
firstindication aboutthe system status.

An overview about the expert tuning and/or quick check procedures is given in a flow
chart.

3.2. Recommended Tools

Thefollowing instruments arenecessary fortuning;:
1) Multimeter
2) Battery-powered oscilloscope (analog) withtwo channels (minimum 20 MHz
bandwidth).
3) 10:1 oscilloscopeprobes.
4) Recommended: SMB cable(female/female, 1meter/3 feet) plus BNC/ SMB
adapter (male/male).
5) Recommended: Sweep SpanMeter (e.g. XRST-1 crosspoint.nl) or equal. The
SSM displays theminimum, maximum, centerand thesweep frequency of a
sweptRF signal.

3.3. Receiver Preparatory Steps

3.3.1.Preparation

* Remove power from the RX3000 board by removing the PWR connector at socket



Verity the default jumper J1 to J9 settings (J4 and J6 are under the shield) . See table

and layout.
Jumper| (J1) | (J2) | (J3) J4 (J5) [(JEMWD) (J7) Ja Jo (J10)
Setting| IN IN IN ouT IN IN IN IN EXT IN
= Biohise Wide/ (V= Fi . Sound |Remote] ()= Factory
Remark | { ) =Factory use only Prichiosd) ( ) = Factory ONIOFF | Alarm | use only ry

RX Default Jumper Settings

* Verify thattheantenna wires areconnected to connector X2. Theantenna wires must

beconnected to terminal 1 and 3.
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RX DefaultJumper Settings Layout

* Set the Rotary switch (S2) to the 9 position and all six (6) DIL (S3) switches to the

ONposition. Thesearethedefault settings.
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Rotaryand DIL Switch Default Settings

3.4. Receiver Tuning

3.4.1.RF GainAdjustment

1) Apply power to the RX3000 board (X1 Power connector).

2) TurntheBeatNote-Gain(R92) potentiometer counterclockwiseto theminimum
position.

3) TurntheRF-Gain (R32) potentiometer counter clockwiseto theminimum position.

4) Connecttheoscilloscope probe(100mVpp / Div.)to P11-Videoor X18-Video.



RF-Gain Potentiometer
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RF Adjustment Controls

5) Set the sweep time to 2 ms/Div. Synchronize to the negative pulse. The figures
below explainthevideo signalin detail.

Alarm Noise Indicator
Threshold Level —
Level R\“‘a // -II_ nl
| lvwvh L JW
YIVWYY [TV

Actual Noise

1 Sweep

VideoSignalwithouta Tag Signal

6) Set Rotary switch to position 0 (RF-Gain Adjustment). Let all DIL switches in the
ON position.
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Caution: The different coil in theantenna will cause the different waveformshowed
below (step7,8,9).
A.Standard 1 coil intheantenna:

Thecoil:
1 I ] I
42 13 42 18
Coil in the TX Antenna Coil in the R Antenna

7) Check thesignal. Thesignal formcould look like thefigurebelow.
Caution: Thelowerpartof thesignal form canvary, depending ontheantenna
impedanceand / or theenvironment.



RF-Signal

8) TurntheRF-Gainpotentiometer until thesignallooks like thefigurebelow.
9

. o
Maximum

|

Sensitivity 9 . = . '/r'_""'
Less i ~ A~y T B P | 1

Sensitivity S . - ?" Y

i 1 N
] PIMIEN
= [ S~ | /F’ \~

7 ~
Perfect RF-Signal Adjustment Wrong (systemblocked)

Rule: Nothing of the curved part of the signal should be higher than the flat part of it.
However its top should beas high as possible.
If thesignal is notadjustable, followingthegivenrule(e.g. smallaisle width):
1) InsertJ4 (Wide/ Narrow).
2) ReduceTX3000 outputpower.
B.Standard 2 coil intheantenna:
Thecoil:



el lir— Py, (I
42 13 42 13

Coil in the TX Antenna Coil in the RX Antenna

7) Check thesignal. Thesignal formcould look similar thefigure below.

/J;f—‘

RF-Signal

Caution: Thelowerpartof thesignal form canvary,depending ontheantenna
impedanceand / or theenvironment.
8) Turnthe RF-Gainpotentiometeruntil the RF-Signal has a perfectadjustment.



9 Maximum ISmsiﬁvity Less Sensitivity

!

——

Minimum Sensitivity

PerfectRF-Signal Adjustment

Maximum Sensitivity: Black Less sensitivity: Red Minimum

Sensitivity: Blue

Rule:Usually thesensitivity should beas high as possible.If theerror alarmhappened,

pleaseadjustdowntheRF-Gain(R32) a little.
If thesignalis notadjustable, followingthegivenrule(e.g. smallaisle width):

1) Reduce TX3000 outputpower.
2) Turn the RF-Gain (R32) potentiometer counter clockwise to the perfect

position.
C. For the other coil in the antenna, the waveform maybe showed different from the

standard coil. Pleasecall us.

3.4.2.BeatNote Adjustment

1) SetRotaryswitch toposition 3 (LF signal beforecorrelation).

=t J 6 b2 : %
o 7 w ||
rg e LA 1 7
S2 S3

2) Check thesignals on thefigurebelow.
1



Caution:
If high deactivator sihnal amplitudes are present ( like in the figure below), The
deactivator(s) must be switched off for the following BeatNote adjustment

Radio Signal
= = 7— Noisy Signal
il 4
Deactivactor f "\ =,
Signal —H+—— \ Other_ Syster
| - — (Moving)
|

Different Signal Sources

3) SetRotaryswitch toposition 4 (BeatNoted, LF signal).

NO

&é)
65
9SSt ET 1
ololololo]e

SA

S2 93

4) TurntheBeatNotepotentiometer until thesignallooks similar tothefigurebelow.
Caution: If the potentiometer is turned too much clockwise, the sensitivity will be
reduced until thesystem s blocked.

Radio Signal
Noisy
Noisy Signal —— [ ™ | Signal
] I % i ~
4 4 4
Other System a f Blanked /
(Moving) Areas




BeforeAdjustment After Adjustment
Remark: Thegroundline oftheabovethreepictures canvary.

3.4.3.Signal / NoiseLevel Check

1) SetRotaryswitch toposition 9 (Running / DefaultMode).
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2) Check the level of the actual noise. It is normally in the range between 50 to 150
mVpp.

3) Hold thereference tagor labelinfront carry position in to the system and check the
signal level: An alarm will be triggered if the tag signal exceeds the Alarm
Threshold (which is setbydefault3 times theNoiseIndicator Level).

Alarm
Noise Threshold u
‘:r _'L B H Noise —T¢ — "i
o :EW'T A WA Indicator H A AR did-
Sl A UM R S FR B ekl A LA L | D (I A L LI
' Ta i
100 mVpp Signal { |
Nois TagSignal+Noise

If theTag Signallevelis much too high comparingto thealarmthreshold:
(1) Set A/N Ratio to 4.5:1 (DIL switch S3-1 to the OFF position) or see DIL Switch
Tablein chapter 3.4.4.
(2) Reduce the system sensitivity with the RF-Gain potentiometer, turn it counter
clockwise.
Caution: The Alarm Threshold is self-adapting.



3.4.4.DIL Switch Settings

1) The recommended (default) DIL switch (S3-1 to S3-6) settings arethe ON position.
Foranalternative settingseetables.

DIL Switch S3
§3-1 i cS3-2 A /N Ratio | Description
ON ON 31 Alarmthreshold to Noiselevel Ratio, for low signal Tag o r Label
OFF | ON 451 A/ N Ratio
ON OFF | A/ N Ratio, for high signal Tag
QOFF | OFF i re| A/ N Ratio
DIL Switch S3-1 and S3-2Table
DIL Switch Position

s3  |ONeraur) OFF | Description

Alarm Accept -24 Times, Alarm Conditions fulfilled

S3-3 24 8
Counter: - 8 Times, Alarm Conditions fulfilled

S3-4 e Not implemented yet

Baseband Filter: - Normal Baseband Filter
- Alternate BF, reduces low Q artefacts

Click Filter: - Enable, Click Filter active
- Disable, Click Filter not active

S3-5 Normal | Alternate

33-6 Enable Disable

DIL Switch S3-3 untilS3-6 Table

3.5.AlarmAdjustments

SetVolume potentiometer R120A tothedesired level.
Remark: External Alarm Connector X3 (see Appendix).
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Sound Controls

3.6.Quick Check

3.6.1.Basics

For a Quick Check, the Rotary switch (0 to 9) can be turned to different Test
positions. The LED "Test" indicates thatthe Rotary switch is not anymore in the standard
(9) position. The three yellow Indicator LED’s are used as a Levelmeter. The Quick
Check Procedure is no full replacement of the real tuning as described in chapters 3.4 —

3.5. Especially the proper setting of the beat note level needs to bedone with the help of
anoscilloscope.

3.6.2.RF-Gain Check

1) SetRotaryswitch to position 0 (RF-Gain Check /Adjustment). TheTestLED is lit.
Letall DIL switches intheir ON position.
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2) Turnthe RF-Gain potentiometer R32 until only the Center LED of the Levelmeter

is ON.
Note: Beforestartturnthe RF-Gainpotentiometer fully counter clockwise.

Levelmeter I

@$@[§1
ON

Caddy-
blanker

—
&
=

|§| Clickfilter

[©]
£3

@ Beatnote

ON

RF-GainCheck /Adjustment

Levelmeter
Action

l

Turn from fully counter clockwise
until a yellow LED goes on.

@ [

Turn clockwise to find the yellow
Center LED.

Turn slowly clockwise until only
the yellow Center LED is on.

J|2|2

|-+
© | [ | O

OK, Perfect

Turn slowly counter clockwise until \f
the yellow Center LED is on.

Turn counter clockwise to find u
the yellow Center LED.

[©]
=
=

[©]
[E]
[

Step by Step RF-GainAdjustment



Remark: If the RF-Gain is much too high, the third of the Levelmeter and the
Inhibit LED will beon.

3.6.3.BeatNoteCheck

Note: The Beat Note Adjustment can’t be done in a Quick Mode, for a correct
adjustmentand tofind indications aboutthesourceof problems seechapter 3.4.2.

1) SetRotary switch to position 9 (Running/ DefaultMode).
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2) Check if theBeatNoteLED is:
(1) OFF, nodisturbingsignalis around orthecircuit is inactive.

(2) Sporadic flashing, the Beat Note is inhibiting some signals (no sensitivity

loss).
(3) Quick constant flashing, wrong adjustment or to much disturbance signals

(sensitivity loss).
(4) ConstantON, Systemis blocked.

L o
e B £ &b
Levelmeter % % é %E E
A £ m @) Q5 [
O O O [ F B B [
Flashing

BeatNoteCheck



3.6.4.Signal/Noise Check

1) SetRotaryswitch to position 9 (Running/ DefaultMode).
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2) Check theSignal Noise Level accordingtothetablebelow.

Levelmeter ' .
_‘ Noise / Explanation

<100 mVpp
B [ E| geal wide Exit

100 - 150 mVpp
B B Typical / Good (Wide Exit)

150 - 200 mVpp
Typical / Acceptable (Not recommended for wide exit system)

200 - 250 mVpp
Acceptable (Not recommended for wide exit system)

£3

250 - 300 mVpp
Worst case (Not recommended for wide exit system)

300- mVpp
Unacceptable (Not recommended for wide exit system)

0| Q| ©
o | &
6| B | O

Signal/NoiseLevel Table
Hint: (1) Ina good installation allthreeyellow LED’s are OFF orthefirstLEDis
sometimes flickering.

(2) Theworstacceptablecase for a wideexitinstallation usingseries 400

Labels is: FirstLED continuous ON and thesecond LED flickering.



Chapter4
Appendix 1

4.1. Technical Specifications

RX3000

Electronics
RFFrequency Range
Synchronization Frequency Range
RF Signal InputRange (Antenna)

AntennalnputImpedance
DSP Performance
RF Gain
BeatNote
Switches
S1
S2
S3
Status Indicators
Power
Alarm, Test, Beat, Click, Spike, Inhibit
Levelmeter
Alarm Controls
Buzzer

Light
Connectors

X1

X2

X3

X4

X5

X6

X7

X18
Power VoltageRange

ACInput

DClInput

24

7.2-9.2 MHz

78 — 86 Hz (82 Hz default)

10 — 70 mVpp (30 —210 mVpp with
attenuator)

200 Ohm

40 MIPS

Adjustable

Adjustable

Push Button (Factory)
Rotary (Check and Test Purposes)
DIL (System Parameters)

GreenLED
RedLED’s
3 yellow LED’s

Volume, adjustabletomaximum 95dB
Sound Time, approx.2 seconds
Light Time, approx. 10seconds

Power(DCor AC)
Antenna(AntennaMatching Board)
External Alarm
AlarmLampofAntenna
JTAG(Factory useonly)
OptionalBuzzer

Serial

Video

18 —20VACat150mA
20-24VDC



AlarmLightConsumption

Fuse
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4.3. Rotary Switch Settings

R:;.;:::f Description used for
0 RF-Gain Adjustment Adjustment/Check
1481 Temporarily blocked Alarm Threshold (for tests only) Test
2 LF signal anly (without alarm threshold) Check
3 LF signal before correlator Check
4 LF signal equal pos.3, with additional beat note blanking Adjusiment
5 LF signal equal pas.4, with additional click filter blanking Check
] LF signal equal pos.5, with additional correlater filter Check
7 Mot used (factory only) Factory
B Mot used (factory only) Factory
9 Running / Default Mode {default position) Default

RotarySwitch Table




4.4. TestPoints

Te-rsl Points Bussrition
Test Point | Labeled

P RF RF Signal before Demodulator

P2 LF LF Signal, a demodulated RF Signal before the Linear Phase Filter
P3 RF RF Signal after the Antenna Input Transformator
P4 RF RF Signal before Bandpass Filter

P5 LF RF Signal after Bandpass Filter

PB Beat Beat Note

7 Beat Beat Note, Blank Signal

P8 F3 Frame Sync (DSP)

) MOD Modulator
P10 Sync Synchronisation

P4 Video Video Signal, Sync Signal included

X18 Video Video Signal, Sync Signal included

X5 JTAG Factory use only

X7 Serial Factory use only

Test Points Table




4.5.Jumper Settings

Jumper Sattings Meaning
{J1) IN* Connects the unreguiated +24 VDC o the voitage regulators
ouT Factory use only
{(42) IN* Connecls the reguiated +12 VDC lo the RF circuils
ouT Faclory use only
(J3) N Connacts the reguiated +5 VDC 1o the digital circuits
ouT Factory use only
44 IN Narrow = Pre-Amplifier gan reduction
our* Wide = No gain reduction
(J5) IN* Connects the regulated +12 VDC lo the LF oreuis
ouT Factory use only
{46) IN*(WD) Watchdog active
OUT(R) Reset. factory use only
(T NY(1-2) Sychronization for the DSP
OUT([3-4) Faclory use only
JB IN® Sound active (ON)
ouT Sound inactive (OFF)
J9 IN®{EXT) External alarm ( X3} supplied by external voltage supply
OUT{INT) External alarm ( X3) supplied by mternal +24 VDC, max. 50 mA
(J10) IN Factory use only
ouT Factory use only
JumperSettings Table
Agenda:

1) Forfactory useonly
2) * Defaultsetting

ChapterS5
Appendix2

5.1.RX3000Board




NOTE:

A:Antennainputsocket
B:Remote alarmlightsocket
C:Remote speakersocket
D:Powerinputsocket

5.2.Socket Specifications

-Antenna inputsocket
8.2MHzHFsignal through this socketinto thereceiver.
EnsurethattheRX antennais connected toNO.1 and NO.3 of thesocket.

‘Remotealarmlightsocket
Connecttoexternal alarmlightby this socket.

Ensure that the external alarm light is connected to NO.1 and NO.3 of the socket.
NO.1 is positive, NO.3 is negative.

‘Remotebuzzer socket
Useof thesocketcanconnect toexternal buzzer.

Ensurethattheexternal buzzer is connected toNO.1 and NO.2 of thesocket.
NO.1 is negative, NO.2 is positive.

‘Power inputsocket
Availabletothereceiver’s supplyvoltageis supplied through thesocket.

Ensure that the power connector is connected to NO.1 and NO.3 or NO.2 and NO.4
of thesocket. Thereis nopolarityrequirement



