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About this manual

The PSR extractor technical manual describestechnical aspects of the primary radar extractor system
designed by Intersoft Electronics. This manual assumes that you are familiar with that material. You
should also be familiar with the operation of your computer, your comp UUT Uz UwOx1 UEUDPOT wUa Ul

Disclaimer Notice

The PSR extractor Software takes advantage of the data processing methods that are believed to be
strict and accurate. This User Manual is believed to be accurate and complete. On no account Intersoft
Electronics will be liable for any direc t, indirect, special, incidental or consequential damage resulting
from any defect or malfunction. Intersoft Electronics NV declines any responsibility for its usage.

Technical support

Should you have any problems with the tool, and/or do not readily find an answer in the present
document or need further assistance please contact us using the following contact address:

Intersoft Electronics
Lammerdries, 27

B-2250 Olen

BELGIUM

Telephone : (+32)14.23.18.11
FAX : (+32)14.23.19.44

We appreciate your feedback and welcome your comments about the tool and this document. You
may want to send your comments and remarks to the following e-mail address:

support@intersoft-electronics.com

Organization of this manual

ThePSR extractor technicatanual is organizkas follows.

e Chapterl, Introduction contains a basic introductiar the primary radar extractor system.

e Chapter, Hardware overviewdescribeshe hardware componera§the primary extractor system

e Chapter3, Software overvieycontains all the details about the software components of the extractor
system.

e Chapterd, Data formatsthis chapter gives a detailed view on the data formats used in the
communication between the different hardware and software components

e Chapters, Network overviewthe network topology is discussed in detail in g@stion

12
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Conventions used in this manual

The following conventions are used in this manual:

G Note: This icon to the left of bold italicized text denotes a note, which alerts you to
important information.

0
/0 Caution: This icon to the left of bold italicized text denotes a caution, which alerts
you to the possibility of data loss or a system crash.

M Warning: This icon to the left of bold italicized text denotes a wangni which alerts
you to the possibility of damage to you or your equipment.
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1. Introduction

ThePrimary RadarExtractor system exists of hardware and software componenkglrel-1a
schematic overview is giveof the hardwareystem setup.

router to
external world

serial E|

outputs
timing IE
signals PCT791 [ -

N —|

19 IE
video ™ PREFAD

SSR sync
EV7E0 @————
(seral)

Figure 1-1 Hardwaresystem overview

In software there are 3 modules: extractor service, combiner/ tracker service and CAM application.
Fordetaik about these modules see chag@@&oftware overview

switch

server

~ UsBzo —

~ uUseil -—

GPS

14
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2. Hardware overview

In this section you can find all details about the hardware of the primary radar extractor designed by
IntersoftElectronics.

Hardware components:

e PCT791
e PRE790
e GPS&50

e Racksever Dell PE86G= processing computer
e Switch Dell Powerconnect 2708
e Computer Dell Dimension 9208 CAM computer

ﬁf\\ 1o
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2.1 Programmable Controlled Timing Unit (  PCT79))

2.1.1 Task(s)

Generate Timings signals in Master modanmiter Sync,premodulation synanaster
1 sync,SSR sync)

Beamswitching control
STC control
Receives ACP/ ARP from th&ntennaand forwards it to th® RE790

System clock generation.

2.1.2  Specifications

Specifications

Specification \ Value
Dimensions 220 x 103 x 53mm
Input voltage 851 250VAC
Input frequency 47-400Hz
Power consumption Slavei normal: 10.&A
(230VAC supply, no other Slavei generator: 11 8A
connection¥ Masteri normal: 11.&A
Masteri generator: 129A
Fuse(s) 1.5A Slow

Table2-1 PCT 791specifications

2.1.3  Device depiction
The front pane|Figure2-1] is divided inthreesections:
Status
Tx On=This LED will light up when the timing generation is active.
NoClock= This LED wi |l l' i ght u preserit.en t her ebds noc
Operationak lights up when th®CT791unit is in operational mod®perational
mode means that therebés no flash programmin
selected.
ARP = lights up by an antennidorth crossing
Fx ind.= not used for the momemdlways on

Power= power indicator

Settings

16
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Normal/ Generatarthis switch must be in normal settings for standard operation. If
it 6s s wgehecaboefdnctiom the unit will output ACP, ARP,¥81z and 625
KHz (Radar simulation). This mode can be usedest anothePCT791unit.

Slave/ Masterlf slave mode is selected, the unit will slave to the active system
(TPL800 in the TA10 case). In master mode, the unit geherateghe radar sync
signals, STC and beam switching.

Other

30MHz in (0dBm)= can beused as external clock source input.

SSR sync out (TTL¥ SSR sync output

J2101= interconnection panel connector

J2102= interconnection panel connector

J2103= interconnection panel connector

J2104= interconnection panel connector

Figure2-1 PCT791 front panel

On the left panel you can find the power input. The input power can vary between:
85-250VAC/ 47-400Hz[see alsdrable2-1].

17
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Figure2-2 PCT791 left panel

On the right panel you can find following connections:

Extrasync output [SMAF this output can be used as a pretrigger. This signal has an
offset of-401 sec duration 1 sec

PRE790connector [HDMI]= used to connect the PCT791 with the PRE790

Maintenance USB [USB type B} this connector is used to update the PLD firmware.
In normal operatiorhis isnot used.

Figure2-3 PCT791 right panel

2.1.4  Main components
M575- PSR contred Timing Unit

Power supplylracopower TML 15512C

Inlet filter ShaffnerFN 92602/ 06

ﬂ\ 18

= irset dadmeniss



Primary Extractor System TA10 Technical manual Hardware overview

2.1.4.1 M575 d PSRControlled Timing Unit

IE reference = M575 (16756)

::::ﬁitﬁﬁﬁﬁﬁﬁﬁ@r L bl

.
ut A

Figure2-4 M575- PSRControlled Timing Unit

Specifications

Specification \ Value
Input voltage +5V
Input current power
Slavei normal 524mA/ 2.62W
Slavei generator 635mA/ 3.175W
Masteri normal 625mA/ 3.125W
Masteri generator 734mA |/ 3.67W
Operational temperature 0°C-60°C
limits
Storage temperature limits -65°C to 150°C

Table2-2 PSRControlled Timing Unit specifications

2.1.4.2 Power source TracoPower TML 15512C

IE reference = 6600004

Figure 2-5 TracoPower TML 15512C (other type in figure)

1
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Specifications
Specification \ Value
Input voltage range 857 264VAC
Input frequency 4771 440 Hz
Input current, no load 18mA / 25mA typ
Input aurrent, full load 280mA / 165mA typ.
External fuse 1.5A slow blow type
Temperature ranges
Operating 25ACé+71AC
Power derating above 50°C 3.75%/°C
storage -40ACé€85
Temperature coefficient 0.02% / °C
Efficiency 727 80%
Humidity (non condensing) 95% rel max
Switching frequency 100KHz typ (PWM)
Isolation voltage (in/ out) 3000VAC
MTBF (MIL HDBK 217E) > 660000h @ 25°C
EMI/ RFI conducted EN 55022, class B, FCC part 15, level f
EMC compliance
Electrostatic discharge ESD IEC/ EN 610004-2 4kV/ 8kV
RF field susceptibility IEC/ EN 6100&4-3 3V/ m
Electrical fast transients / bursts on IEC/ EN 610004-4 1kV
mainsline
Safety standards UL 1950, IEC 60950, EN 60950
Safety approval cUL/ UL File E188913
Case material Plastic resin + Fiberglasddimmability
to UL 94V0)
Table2-3 TML 15512C specifications

Inlet filter Shaffner FN9260-2/06

2.1.4.3
IE reference = €11000060

Approvals

HNE O

Figure 2-6 Inlet filter ShaffnerFN9260-2/06
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Specifications

Specification Value
Maximum operating voltage 250VAC
Operating frequency DC to 400Hz
High potential test voltage
PN->E 2000 VAC
P->N 1700 VDC
Capacitance Cx 100nF
Capacitance Cy 2.2nF
Maximum leakagé A/ phase 190
Resistance R 1 MQ

Table2-4 Inlet filter Shaffner FN 926€2/06 specifications

Fi 9260 (B-types without Cy capacitors)
Cx. R 2xL 21,:}.

o

N o———

=

il (& ]
= E 5
— ur|
P o—— I -—T—o 2
| IS—
Figure 2-7 Inlet filter Shaffner FN 926€2/06 electrical diagram
Legend
‘ [FEET o] LMz552HVT-3.3 | F33Y : [connecte ]
+54 Flash memory | |Flash memory |
M2 040 M2W 0408 | |
data {16bit) b
=5TC + BS =
N § [ ¥ Becper
RS422 Drivers = = 7HACTOS P
DS26LE31 a
5
L
R3422 Receivers ke ITAG USE
AMZELEIZ
address {Bhit) Cr7Ceg013A
data (16bit) usB
buff ispkPLD i ol
uffer isp 24MH;
| i Sjie T4ACTOR LCS512MY Fx2 =
: I , Tu/Rx
| SEReme || 7§:g%a| ¥
. ] ["Opamp | - RS232 Transceiver
| eetim | | apge1l | -— - MAXIZ32
trigger
wral ACP
* ek 60MHz ARP PRE
M3 ACP 1 clack
STC latch HRP T PLD Rix/Tx
/1 15MHz o T LEDS | LYDS Transceiver
BS_latch 600KHz SMNESLYDMOSLP W
Radar_PEMR Radar_MS
Radar_PEFR Radar_Ps
Radar_LS Radar_LS
Radar_M= Radar_BCho
Radar_PS

Figure2-8 PCT791 schematic overview

Figure2-8 gives a schematic overview of tleCT791 unit. The system is builp
around anspXPLD (In System Programmable eXpandBdogammable Logic

= 21
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Device)running on a 60MHz crystal oscillater50ppm (CFPS'3B). This device is in
system programmable via the USB controller. This allows an easy way to upgrade the
PLD firmware via the maintenance USB connection.

ThePCT791system is als provided with flash memory (512Kx16). This memory is
used to store the STC and beam switchpn{sedrigure2-9 PCT791flash
organization. Programming of the flash content can be done via the maintenance

USB connection or via th PRE90USB connection.

Flash address

&
0x01HF 005K 005k
o]
n
9
™~
E D000 ] Kpgn D01
==
v
g
g L []u ]l e <) 2 1) D004 1)
3. 2us
D001 AN Hpeg D01
L Gus
1 []u]i ] e f0 2 1) =004 1]
L Jus ACP— A a 5

1N

FFH

7]

E0]

7]

E0]

1N

=

1EE

E0]

4095

Figure2-9 PCT 791flash organization

Az({1024 cells)

Flash address is calculated based on the following formula:

Flash_Address fAzimuth counter/ 4)*0x200 Min(RangeCounter(625kHz);0x1FF)]

The siz of one cell is 0.13Nm x 0.352°

Y

Hintersofifelectianics)
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Data content of a memory cell:

Bit Function Bit Function
b0 STC CH1 b8 STC CB4
bl STC CH2 b9 STC CB5
b2 STC CH3 b10 Beam Switch
(O=high;
1=lowbeam)
b3 STC CH4 b1l -
b4 STC CH5 b12 -
b5 STC CB1 b13 -
b6 STC CB2 b14 -
b7 STC CB3 b15 -

Table2-5 Flash memory cell content

The value of STC is calculated at the following manner:

High beam: STC attenuation=min[value(bd0) x 1.5d B; 40d B] [d B]

Low beam: STC attenuation=min[vale(b9b5) x 1.5d B; 40d B] [d B]

For communication with the PRRBOthere are some communication lines foreseen.
The following table gives an overview of these signals.

Name Function Interface type Direction
Trigger +/- Range 0 trigger LVDS PCT791-> PRE/90
Radar Clock +f | System sample LVDS PCT791-> PREZ90
clock
ACP Azimuth RS232 PCT791-> PREZ90
Change Pulse
ARP Azimuth Reset RS232 PCT791-> PRE790
Pulse
Fx_Tx USB processor RS232 PCT791-> PRE/90
serial
communication
port
Fx_Rx USB processor RS232 PRE/90-> PCT791
serial
communication
port
PLD_Tx +/- PLD serial LVDS PCT791-> PRE/90
communication
port
PLD_Rx +/- PLD serial LVDS PRE790-> PCT791
communication
port

ThePCT791unit can generate timing signals for the Thom3d®-10 radar. These

Table2-6 PCT791-PRE790communication iterface

signals are available on four58in flatcable connectors who can mate diyeo the
TA-10 interconnection panel. The signals are made RS422 compatible by using
26LS31drivers and 26LS32 receivers.

For

status i

ndicat.

on

explained in sectio2.1.3Device depiction

t her e

ar e

The systen clock can be chosen out of three sources:

S

X

.
et dadueniss
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External 15MHz clock on flatableconnectorgsee2.1.6Connectos)

External 30MHz clock connected on tlrent pane] 0dBmat 5@2. Buffered by an
AD8611 opamp.

Internal generated 15MHz clock (based on the 60MHz PLD clock)

2.1.6 Connector s

2161 J2101
Connector type = 50 wire (2x25) right male flatcable connector with fasteners.
Pin number signal direction
Work mode

Master

9 Limiter sync +

10 Limiter sync- I I © ©

23 AZ|_muth + | | | o

24 Azimuth -

25 North signal + | | | o

26 North signal

39 STC CH clock + | | o o

40 STC CH clock-

41 STC CH1 +

42 STC CH1- I I © ©

43 STC CH2 +

44 STC CH2- I I © ©

45 STC CH3 +

46 STC CH3- I I © ©

47 STC CH4 +

48 STC CH4- I I © ©

Table2-7 J2101 layout

;
et dadueniss
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2.1.6.2 J2102
Connector type = 50 wire (2x25) right male flatcable connector with fasteners
Pin number signal direction
Work mode
Slave | Master
G
3 Master 1 sync (SP) + | | 0 o
4 Master 1 sync (SP)
5 Premodulator sync + | | o 0
6 Premodulator syne
19 PEMR +
20 PEMR- ! ! © ©
21 PEFR+
22 PEFR- ! ! © ©
24 15MHz clock+ | | | o
25 15MHz clock-
27 625KHz clock+ | | | o
28 625KHz clock-
30 Beam comb bl_t G | | o 0
31 Beam comb bit 0
Table2-8 J21@ layout
2.1.6.3 J2103
Connector type = 50 wir@x25) right male flatcable connector with fasteners.
Pin number signal direction
Work mode
Slave Master
\ €
43 STC CH5 +
44 STC CH5- ! ! © ©
Table2-9 J21( layout
FE-

iptersef

eleGlioniGS)
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2.1.6.4 J2104

Connector type 50 wire (2x25) right male flatcable connector with fasteners.

Pin number signal direction
Work mode
Slave Master
G
9 STC CBclock +
10 STC CB clock- ! ! © ©
11 STC CB1 +
12 STC CB1- ! ! © ©
13 STC CB2 +
14 STC CB2- ! ! © ©
15 STC CB3 +
16 STC CB3- ! ! © ©
17 STC CB4 +
18 STC CB4- ! ! © ©
19 STC CB5 +
20 STC CB5- ! ! © ©
Table2-10J2104 layout
2.1.6.5 PRE790connector
Connector type = HDMI right angle flangepyg (Molex500254193)1
Pin number Signal Direction
1 Trigger + PCT791-> PRE790
2 GND
3 Trigger - PCT791-> PRE790
4 PLD_Rx_0+ PRE790-> PCT791
5 GND
6 PLD_Rx_0O PRE790-> PCT791
7 PLD_Tx_ 0+ PCT791-> PRE790
8 GND
9 PLD_Tx O PCT791-> PRE790
10 Radar_Clock+ PCT791-> PRE790
11 GND
12 Radar_Clock PCT791-> PRE790
13 [ Fx_Tx_1 PCT791-> PRE790
14 / Fx_Rx_1 PRE790-> PCT791
15 /| ACP PCT791-> PRE790
16 / ARP PCT791-> PRE790
17 GND
18 +5Vin PRE790-> PCT791
(optional)
19 +5Vin PRE790-> PCT791
(optional)

M devices.

Table2-11 PRE790connectodayout

This connector is not compatible with connectors foundH&@MI multimedia

.
et dadueniss
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Maintenance USB connector

2.1.6.6
Connector type = USBtype B
Pin name Description
Shield Connected via 1M and 100nF to Gnd
Gnd Gnd
D+ USB data +
D- USB data-
Vce Not connected, self powered device
Table2-12 Maintenance USBayout
2.1.6.7 30MHZin (0dBm) connect or
Connector type BNC-50
Specifications
Specification Value
Input impedance 50Q
Minimum input level -15dBm
Recommended input level 0dBm
Maximum input level 15dBm
30MHz

Input frequency
Table2-1330MHz in (0dBm) conneat specifications

2.1.6.8 Extra Sync connector
Connector type = SMA
Specifications

Specification

standard
Table2-14 Extra Sync connector specifications

TTL

2.1.6.9 SSRsync connector
Connector type = BN&O
Specifications

TTL

Specification

standard
Table2-15 SSR sync connector specifications

= [
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2.2 Primary Radar Extractor ( PRE790

2.2.1 Task(s)
Sampling IQvideo signas from the radar receiver

Control (parameter write, fih programmingand interface th®CT791unit
GPS interfacing

Serial inr and output

2.2.2  Specifications

Specifications
Specification \

Value
Dimensions

45 x 395 x 88mn(mounting
brackets excluded)

Input voltage

85- 250VAC / 120i 200VDC
Input frequency 447 440Hz
Power consumption 20.35W

(230VAC, no other connections)
Fuses
Operational temperature limits
Storage temperature limits
Humidity

1.6A slow (5x20mm)
OACé+40AC
30ACé+50AC
10%...80% (norcondensing)
Table2-16 PRE790 specifications

2.2.3  Device depiction

On the front panel there ispower LED

Primary Radar Extractor =

PRE790

Figure2-10 PRE790 front panel
On the back panel you can findree sections:

Power: input power connector, IEC étl

L] Extractor connections

o GPSthis connector is used to connect an Intersoft Weatherproof GPS

P-450. This connector type is the same as a network connector type
(RJ45), but is not compatible.

I
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o PCT791connectorused to connect a PC91lunit
o Video I/ Q:input for the radar receiver | and Q video.

o Extractor USBUSB2.0 connection to thgrocessing computer
(running the extraction service)

e DHM connections
o HDLC out 1/ 2 serial output of DHM data
o EV760 Input 1/ 2serial input of the EV760 output

o Datahandler USBUSBL1.1 connection to thgrocessing computer
(running aDHM service)

2.2.4  Main components
M597-UVR for PRE790
M351i USB RDR(2x)
M576-PCT79linterface for UVR
Power source BT42
Inletfilter Shurter CD44.1101.151

USB hub

2.24.1 M597 8 UVR for PRE®0

IE reference = MS7

Figure2-11M597- UVR for PRE790

oy _®

= irset dadmeniss



Primary Extractor System TA10 Technical manual Hardware overview

This module receives the video inputs | and Q. These signals are sampled by an AD
converter and preprocessed by a DSP (Digital Signal Processor). The result is
streamedo theprocessing computerver USB2.0.
Other tasks performed by this module are:

e Communication with the PC7B1unit

e GPS messages processing to Time stamp information

e ACP/ ARP/ PP&Triggersignals generation for the UDR modules

The UVR module is connected an extension board (s@e2.4.2M5761 PCT791
interface for UVRf or per forming itds tasks

Specifications

Specification \ Value

Operational temperature limits 0 A C é€0rC
Storage temperature limits -30°Cé +50°C
Humidity 10%...80% (norcondensing)
power SeeTable2-18

Table2-17M597- UVR for PRE790

2.2.42 M576 d PCT791linterface for UVR

IE reference = M576

===
3] Intersqr,

Cie
i PCageT i Omes g

Figure2-12M576- PCT 791interface for UVR

The module is used as an extension of the UVR moduleZ2:41M5977 UVR for
PRE™®0]

Tasks performed by this module are:
e Power poviding of the UVR module

e Interface the UVR module with thRCT791unit (level translation, connector
support, é)

e Interface for the GP&Omodule fee2.3GPS45(

e Passonthe ACP, ARPPS and Trigger signals to M3flee2.2.4.3M3517
USB RDR

\\ 30
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Specifications

Specification

Input voltages

Value
+12V; +5V;-12V(optional)

Input current/ power
+12V 243mA [/ 2.62W
+5V 38.1mA / 0.19W
-12V 20.8mA / 0.25W
Operational temperature limits 0°Cé +40°C
Storage temperature limits -30°C...+50°C
10%...80% (norcondensing)

Humidity

Table2-18 M5761 PCT 791linterface for UV R specifications

The specifications iMable2-18are measured with and UVR boacdnnected;

furtherno other connections.

2.24.3 M351 0 USB RDR

IE reference = M351

Figure2-13M351- USB RDR

The PRE790 system is provided twice with this module. The function of this module
is to handle serial communications. It can provide serial input and serial output as
well. The functions are fully controllable in the DHM service softwpsee3.3DHM

Servicq.
Specifications
Specification Value
Operational temperature limits 0°Cé +40°C
Storage temperature limits -30°C é +50°C
Humidity 10%...80% (non
condensing)
Max. operating altitde 3080m
Power supply +12VDC
93mA@+12vDC/ 1.1W

supply)

Input current/ power
(no other connections than power

Table2-19M 351- USB RDR specifications

I
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