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SI ARCADE INTRODUCTION

The System Interface Arcade (Sl Arcade) is a stationary mounted sports radar system for K-band antenna
operation. The basic Sl Arcade processor board isincluded in the K-band antenna housing. It displaysthe
fastest speeds of the event, which are from processed raw Doppler signals that are generated by the micro-
wave transceiver and is specifically designed for tracking the speed of baseballsin an arcade environment.
The SI Arcade includes an RS232 communications port for operation with standard numeric display signs.
The SI Arcade software detects targets within the speed ranges of 25 — 125 mph (40 — 200 kph).

Sandard Package

K-band antenna

Test tuning fork

15.5 ft power/serial communications cable with an attached DB-9 connector with a cigar type plug for exter-
nally supplied power

One-year full warranty

Default Settings

Continuous mode on power up

Units of measure set to mph (available in kph)

Speed range set to 25 — 125 mph

Data output format set to standard ASCII characters (hundreds, tens, ones, carriage return)

Options
Units of measure set to kph

Operation
The Sl Arcade's radar beam is always active as long as the unit has power. The unit displays the fastest
speed for about 5 seconds, then clears the speed. After the speed clears, the unit is ready for another speed.
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MICROWAVE MODULE

The microwave module of the SI Arcade consists of aturnstile junction, which is coupled to amachined horn
lensantenna. The antenna radiates microwave energy with right-hand circular polarization and is designed to
receive left-hand polarized energy. The antennareturns the Doppler signal, which is coupled to aturnstile.
This provide isolation between the microwave oscillator and receiver section. The receiver section is com-
posed of ahigh-sensitivity mixer diode that is coupled to receive the Doppler shifted transmitted signal and a
small amount of the microwave energy from the oscillator. The mixer diode produces alow-level output signal
with afrequency shift of approximately 72Hz per mph of the target velocity.



SI ARCADE SIGNAL PROCESSING PRINTED CIRCUIT BOARD (PCB) S780-100
Preamplifiers

The heart of the preamplifiersis U9 and U10, MAX410 low-noise low-distortion operational amplifiers. These
amplifierswith resistors R29, R31, R33 and capacitor C16 (U9), R30, R32, R34 and C17 (U10) form non-
inverting operational amplifier configurations with resistors R31 and R33 (U9) and R32 and R34 (U10), setting
the gain at approximately 42dB. Resistors R29 and R30 provide biasing current for the positive input of U9
and U10, respectively, while resistors R25 and R26 and capacitor C14 and R27 and R28 and capacitor C15
provide a 2.5V DC analog ground reference for U9 and U10, respectively. Capacitors C12 and C13 prevent
DC current from entering U9 and U10, respectively. Capacitors C16 and C17 provide high-frequency noise
filtering.

The second stage in this configuration provides approximately 10dB of gain. This section contains U12B and
U13B, OP213 dual low-noise amplifiers. Capacitors C19 and C21 provide DC decoupling. Resistors R35 and
R36 with capacitor C18 and resistors R37 and R38 with capacitor C20 form low-noise analog references for
U12 and U13 respectively. R57 and C24, which aresistor replaces, set the gain for U12B. RHAND, sitson
the padsfor U11-pin 11 and U11-pin 13 and C26, which aresistor replaces, and setsthe gain for U13B.

C23 and C25 decouple the output signals from the second amplifier stagesto unity gain low-passfilters.

These filters contain op-amp U12A, resistors R39, R41, and capacitor C27 and op-amp U13A, resistors R40,
R42, and capacitor C28. Resistors R39, R40, R41, R42 set afixed gain at 0dB. The outputs of U12A, pin 1,
and U13A, pin 1, are applied to low-pass anti-aliasing filters composed of R43 and capacitor C29 and R44 and
capacitor C31, respectively.

AnalogtoDigital (A/D) Converter

Theanaogtodigital (A/D) converter section digitizes the analog outputs of the two preamplifier sections,
transforming the anal og information to adigital representation for further processing by the DSP chip. U14, a
stereo 16-bit sigmadelta A/D converter manufactured by Analog Devices, carries out the A/D conversion.
This converter accepts an analog signal and convertsit to 16-bit signed digital words. Capacitor pairs C35, C38
and C36, C39 provide power supply filtering for the references. Capacitors C45, C46 provide power supply
filtering for the analog supply. Capacitors C47, C48, C49, and C50 provide power supply filtering for the digital
supply. Ferrite bead L1 and capacitors C33, C34 filter high-frequency signals from entering the A/D
converter’s analog section. The DSP chip provides the sampling clock and is applied on pin 28 of U14. The
digitized datafrom the converter isserialy output on pins 1, 2, 3, and 26.
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Digital Signal Processing
The DSP chip U2, an ADSP-2185 from Analog Devices, performs the following functions:

(1) receivesdigitized Doppler signalsfrom the antenna unit
(2) communicatesbi-directionally with aserial port device
(3) retrieves operationa parameters from the flash EPROM
(4) detectslow voltages

(5) filtersDoppler signals

(6) checks accuracy against an external reference crystal
(7) determines direction of each target.

U2,Y1, C2, and C3 form aresonant circuit oscillating at 16MHz to supply the clock frequency for the DSP
chip. The DSP chip multipliesthisfrequency by afactor of four, which setsthe instruction rate at 32 millions
of instructions per second (MIPS).

U3, a 1IM-bit flash memory chip, holds the software that the DSP chip executes. At power up, the DSP chip
boot loads the software in U3 into internal high-speed program memory where program execution takes place.

The DSP has two serial ports. Thefirst port receives digitized Doppler signals from the A/D converter. The
second port provides bi-directional communication to an external serial device. Pins31-35 are configured as
serial port O (sport0), with pins 35, 34, and 33 receiving the clock, data, and frame synch respectively. Pins37
to 42 are configured as serial port 1 (sportl); pins 37 and 40 are set to transmit and receive seria data
respectively.

The remaining pins of the DSP chip provide additional I/O control over various parts of the radar unit. DSP
Pins 19, 20, 21, and 24 are the control linesfor the flash memory. Resistors R97, R98, and R99 control the
boot-loading source of the software. On DSP Pin 26 (PF4), alogic high enables the antenna. DSP Pin 30
(PF7) controls power to the radar unit, where alogic high maintains power. DSP Pins 74 accomplishes low
voltage detection. (A logic low represents an error condition.) Datalines[D8..D15] receive data from the
flash during the boot-loading process at power up. AddresslinesA[0..13], including D16-D20, provide flash
addressing (4-Mbit total address space.)



Second Crystal Check

U4, a 74HC4060 counter, generates the second frequency reference that the second crystal check needs. Y 2
with resistors R12, R13 and capacitors C4, C5 set the oscillation frequency to 3.6864MHz. The output
frequency of U4 at pin 4 is approximately 57,600Hz. This second crystal also providesthe clock reference for
the external serial port baud rates.

Reset Circuit

U1B and U1C with resistors R1, R2 and capacitor C1 form areset circuit for providing the power-on reset for
the DSP chip.

Power Supply

Power supplied externally to the SI Arcade enters the DSP board at JP5 and is routed to two regulators, U6
and U7. U6, the main power regulator, is configured to supply +5VDC to all logic and analog circuits.
Resistors R17 and R18 program the low-voltage detect circuitry to trip at approximately 5.5VDC. Resistor
R20 maintains the low-voltage output at logic high until alow-voltage threshold ismet. ResistorsR14, R16 and
transistor Q1 form the power- on enable for the regulator. When the Sl Arcade is powered, current flows
through the base of transistor Q1 and resistor R14 and forces the transistor to switch on. Collector current
from transistor Q1 flows through resistor R16 increasing the voltage at the regulator enable pin 5. When the
voltage at pin 5 exceeds athreshold, the regulator turns on and begins to supply power to the unit. After the
unit powersup, thedigital signal processor (DSP) maintains power to the unit by pulling pin 5 of U6 high within
about 100ms.

Diode D2 protects the DSP chip from reverse currents from the regulator section.

U7 provides power to the Gunn oscillator, which generates the microwave energy. Transistor Q2 and resistors
R15 and R19 form the enable circuitry for the Gunn oscillator power supply. The DSP turns on the regulator
by bringing ANT_ENA tologic high. Aslong as power isapplied to the Sl Arcade, it will transmit. Resistors
R21, R22, and R23 set the voltage on the Gunn oscillator. The nominal voltage level from the regulator is
+5.51VDC.
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Flash Memory

U3, a 1M-bit flash memory chip, holds the software that the DSP chip executes. At power up, the DSP chip
boot loads the software in U3 into internal high-speed program memory where program execution takes place.
U3 also stores the operational parameters for the radar unit.

Low Voltageand RFI Settings

Low voltage on the SI-Arcade requires no adjustments and is permanently set to trip around 5.5VDC. The
RFI trip level is permanently set to trip at normally offending levels and requires no adjustments.

Serial Communication

U16, aMAX232 or equivalent interface chip, with capacitors C55, C56, C58, and C59 generate the proper
voltagelevelsfor RS232 transmit and receive signaling. C57 provides by-passing of the digital supply.



S| ARCADE ANTENNA SPECIFICATIONS

Antenna | Frequency Nominal Power Output Power Beam Detection Range
Type Out Density Width
K-band 24.150GHz +50 MHz | 10mW nominal 0.5 mW/cm? 12° 100 ft
Pr ocessor
Serial communications RS232C
Data rate 1200 baud
Data format 8N2 <ASCII Huns> <ASCII Tens> <ASCIl Ones> <CR>
Target acquisition time 0.021ms
General
Supply voltage 10.8VDC-24VDC
Nominal Current Draw +12V  .250mA
+24V . 120mA
Surge Current Requirements 1Amp
Operating temperature —22°F to +158°F
(=30°Cto +70°C)
Maximum humidity 100%
(Unit is weatherproof,
not waterproof)
Polarization Circular
M echanical
Weight 1.60 Ibs (0.73 kg)
Length 8in (20.3 cm)
Width 3in (7.6 cm)
Accuracy
Speed Range 25—-125 mph
Accuracy +0.1 mph (x0.1 kph)

DB-9 Connector Pinout

Signal DB-9 Connector
+12VDC Power 1 (red)*
RS232TX 2 (black)

RS232 RX 3 (green)
Ground (shield) 5 (brown)
Ground 9 (black)*

*Red and black are separate wires.
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SIARACDE PARTSLIST

LEVEL

ITEM# QTY

abhwNRE
A WN P

~N O
= W

BN

10

12
13
14

ADNEDN

15
16
17
18
19

PR RN

20
21
22
23
24
25
26
27
28
29
30
31
32

PNRPNNRRRPRRRRRR

DEI PART#

S780-100-DR
P381-150
P381-220
P381-330
P381-471

P381-103
P372-472A
P381-104

P372-104E
P382-105

P381-475
P381-106
P381-156
P381-226

P371-108
P411-1N914A
P505-167
P505-168
P505-169

P615-22
P411-2N3906
P411-2N3904
P342-0000
P349-10
P342-0100
P342-49R9
P342-1000
P342-2210
P342-1001
P342-1541
P342-2211
P342-4991

REF#

P.C.B.
C4
c2,C3
C5,C16,C27
C41,C42,
C43,C44
C29,C47,C48
C19
C9,C10,C11,
C33,C34,C38,
C39,C46,C60,
C55,C56,C57,
C58,C59
C12,C23
C30,C45,C49,
C50
C35,C36
C1
C6,C7
C8,C18,C37
C40
Cil4
D1,D2
J6
JP5
JP7

L1
Q1

Q2

R58

R23

R45

R43

R31
R25,R26
R2,R66
R22
R13,R29
R21

SYSTEM INTERFACE
(Sl) ARCADE
BILL OF MATERIALS

DESCRIPTION

DSP PCB

15pF 5% 50V NPO CER 0805 CAP
22pF CAP 50V 5% 0805

33pF 5% 50V NPO 0805 CER CAP
470pF 50V X7R 10% 0805 CAP

0.01uF 10% 50V X7R 0805
0.0047uF 10% 50V FILM CAP .200"
0.1uF CAP 50V 10% 0805

0.1u FILM CAP 50V 10% .2 SPAC
1uF 6.3V 20% 3216 TANT CAP

4.7u 10V 20% 3216 TANT CAP
10uF TANT 6.3V 20% 3216
15uF TANT 10V 20% 3528
22uF TANT 6.3V 20% 3528

1000uF ELECT CAP 6.3V 20%
SWITCHING DIODE, SOT-23 SMD
4-PIN STRAIGHT PCB HEADER
5-PIN STRAIGHT PCB HEADER
10-PIN RIGHT ANGLE PCB
HEADER

FERRITE BEAD

PNP SWITCHING TRANSISTOR
NPN SWITCHING TRANSISTOR
0 OHM JUMPER 0805

1 OHM MF 1/4W 5% RESISTOR
10 OHM MF 1% 1/10W 0805
49.9 OHM MF 1% 1/10W 0805
100 OHM MF 1% 1/10W 0805
221 OHM MF 1% 1/10W 0805
1K MF 1% 1/10W 0805

1.54K MF 1% 1/10W 0805
2.21K MF 1% 1/10W 0805
4.99K MF 1% 1/10W 0805



LEVEL

ITEM# QTY
33 24
34 1
35 1
36 7
37 1
38 2
39 1
40 1
41 1
42 1
43 1
44 1
45 1
46 1
47 1
48 1
49 1
50 1
51 1

DEI PART#

P342-1002

P342-6652
P342-4993
P342-1003

P342-3573
P342-1004
P410-74HC14

P410-ADSP-2184
P410-AM29F010A
P410-74HC4060

P410-LP2953
P410-LM2941

P410-MAX410

P410-0OP213
P410-AD1877
P410-MAX232

REF#

R1,R3,R4,R5,
R6,R7,R8,R9,
R10,R15,R16,
R20,R35,R36,
R39,R41,R46,
R49,R52,R54,
R55,R56,R57,
R68

R11

R61
R14,R18,R19,
R33,R97,R98,
R99

R17

R12,C24

Ul

U2
U3
U4
U6
u7
uo
u12
ul4
u16

P660-12.000MHZ Y1

P367-3.6864

Y2
C13,C15,C17,
C20,C21,C25,
C26,C28,C31,
C32,C51,C52,
C53,C54,D3,
D4,JP4,J8,R24,
R27,R28,R30,
R32,R34,R37,
R38,R40,R42,
R44,R47,R48,
R50,R53,R59,
R60,R62,R63,
R64,R65,U5,
U10,U11,U13,
uU15,u17

DESCRIPTION

10K MF 1% 1/10W 0805

66.5K MF 1/10W MF1% 0805
499K OHM 1/10W MF 1% 0805
100K MF 1% 1/10W 0805

357K MF 1% 1/10W 0805

1M MF 1% 1/10W 0805
HEXINVERTING SCHMITT

TRIG SOIC 14

ADSP-2184 IC 100-LEAD TQFP

1M FLASH 32-PIN PLCC

14 STAGE RIPPLE COUNTER SOIC 16
ADJREG 250mA SOIC 16

ICADJ REG 1A 5-PIN DPAK

IC VERY LOW NOISE OP-AMP SOIC 8
DUAL LOW NOISE OP-AMP SOIC 8
16-BIT SIGMA-DELTACONVERTER SOIC 28
RS232 INTERFACE PORT SOIC 16
12.000MHz CRYSTAL

3.6864MHz CRYSTAL

DO NOT PLACE

27
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SI-2INTRODUCTION

The System Interface (SI-2) is a stationary mounted radar system using a K-band antenna. The SI-2
processor board isincluded in the K-band antenna housing. It tracks target speeds that are from processed
raw Doppler signals, which are generated by the microwave transceiver. The SI-2 antennais directional,
which means it can be set to track targets moving toward or away from it, and the SI-2 includes an RS232
serial port for communication with, for example, standard numeric display signs, changeable radar message
trailers, computers, and conveyer belt controls and can be tailored to meet customer needs. The Sl software
detects targets within the ranges of 25 — 125 mph (40 — 200 kph). You can order an optional program diskette
that uses the SI-2 Flash memory design to customize your SlI-2 system.

Sandard Package

Processor board with flash memory and antennaunit in an enclosure (K-band antennaonly)
Test tuningfork

RS232 communicationsformat

2 ft power/seria communicationscablewith aDB9 connector

(The DB9 connector carries both power and data.)

One-year full warranty

Default Settings

Sengitivity setto 17 for maximum distancerange

Unitsof measure set tomph

Speed range set to 2—-200 mph

Applicationfilter set for road traffic

Dataoutput rate set to continuous mode

Dataoutput format set to standard ASCI | characters (hundreds, tens, ones, carriage return)
Directionality set on approaching targets

Cosine (angular) error corrections set on 0° degree error

Singletarget tracking set to track target’ s speed continuoudy

Multipletarget tracking set to select target with the strongest returnsignal

Options
From an program disk and programming cable that you order as an option, you can load settings from a PC,
which let adjust the factory default settings:
Sensitivity (distancerange)
Units of measure (mph and kph)
Speed range from 2 — 200 mph (3 — 320 kph)
Applicationfilter
Data output rate
Data output format
Radar directionality
Cosine (angular) error correction
Singletarget tracking
Multipletarget tracking
Pole mount bracket
Tripod with mounting adaptor
Deck mount

Programming cable: Y-shaped power/serial communications extension cable with a 10 ft. power cable section
terminated with bare wires and a 10-ft. serial communication section terminated with a DB9 connector.

29
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MICROWAVE MODULE

Themicrowavemodule of the SI-2 consistsof adirectional Gunn oscillator assembly, whichisconnected to
amachined hornlensantenna. The antennaradiates and receivesthe microwave energy and returnsthe
Doppler signal tothereceiver section. Thereceiver section containstwo coupled high-sengitivity mixer
diodesthat receivethe Doppler-shifted transmitted signal and asmall amount of the microwaveenergy from
theoscillator. Themixer diodes mix thesetwo signasto producetwo low-level output signalswitha
Doppler frequency shift of approximately 72Hz per mph of thetarget vel ocity and aphase shift between
them to determinethetarget direction. Two coax cablesconnect the Doppler signal to the DSPboard, and
twowiresconnect the Gunn Oscillator toiit.



SI-2SIGNAL PROCESSING PRINTED CIRCUIT BOARD (PCB) S780-100
Preamplifiers

The heart of the preamplifiersis U9 and U10, MAX410 low-noise low-distortion operational amplifiers. These
amplifierswith resistors R29, R31, R33 and capacitor C16 (U9), R30, R32, R34 and C17 (U10) form non-
inverting operational amplifier configurations with resistors R31 and R33 (U9) and R32 and R34 (U10), setting
the gain at approximately 42dB. Resistors R29 and R30 provide biasing current for the positive input of U9
and U10, respectively, while resistors R25 and R26 and capacitor C14 and R27 and R28 and capacitor C15
provide a 2.5V DC analog ground reference for U9 and U10, respectively. Capacitors C12 and C13 prevent
DC current from entering U9 and U10, respectively. Capacitors C16 and C17 provide high-frequency noise
filtering.

The second stage in this configuration provides approximately 10dB of gain. This section contains U12B and
U13B, OP213 dual low-noise amplifiers. Capacitors C19 and C21 provide DC decoupling. Resistors R35 and
R36 with capacitor C18 and resistors R37 and R38 with capacitor C20 form low-noise analog references for
U12 and U13 respectively. R57 and C24, which aresistor replaces, set the gain for U12B. RHAND, sitson
the padsfor U11-pin 11 and U11-pin 13 and C26, which aresistor replaces, and setsthe gain for U13B.

C23 and C25 decouple the output signals from the second amplifier stagesto unity gain low-passfilters.

These filters contain op-amp U12A, resistors R39, R41, and capacitor C27 and op-amp U13A, resistors R40,
R42, and capacitor C28. Resistors R39, R40, R41, R42 set afixed gain at 0dB. The outputs of U12A, pin 1,
and U13A, pin 1, are applied to low-pass anti-aliasing filters composed of R43 and capacitor C29 and R44 and
capacitor C31, respectively.

AnalogtoDigital (A/D) Converter

Theanaogtodigital (A/D) converter section digitizes the analog outputs of the two preamplifier sections,
transforming the anal og information to adigital representation for further processing by the DSP chip. U14, a
stereo 16-bit sigmadelta A/D converter manufactured by Analog Devices, carries out the A/D conversion.
This converter accepts an analog signal and convertsit to 16-bit signed digital words. Capacitor pairs C35, C38
and C36, C39 provide power supply filtering for the references. Capacitors C45, C46 provide power supply
filtering for the analog supply. Capacitors C47, C48, C49, and C50 provide power supply filtering for the digital
supply. Ferrite bead L1 and capacitors C33, C34 filter high-frequency signals from entering the A/D
converter’s analog section. The DSP chip provides the sampling clock and is applied on pin 28 of U14. The
digitized datafrom the converter isserialy output on pins 1, 2, 3, and 26.
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Digital Signal Processing
The DSP chip U2, an ADSP-2185 from Analog Devices, performs the following functions:

(1) receivesdigitized Doppler signalsfrom the antenna unit
(2) communicatesbi-directionally with aserial port device
(3) retrieves operationa parameters from the flash EPROM
(4) detectslow voltages

(5) filtersDoppler signals

(6) checks accuracy against an external reference crystal
(7) determines direction of each target.

U2,Y1, C2, and C3 form aresonant circuit oscillating at 16MHz to supply the clock frequency for the DSP
chip. The DSP chip multipliesthisfrequency by afactor of four, which setsthe instruction rate at 32 millions
of instructions per second (MIPS).

U3, a 1IM-bit flash memory chip, holds the software that the DSP chip executes. At power up, the DSP chip
boot loads the software in U3 into internal high-speed program memory where program execution takes place.

The DSP has two serial ports. Thefirst port receives digitized Doppler signals from the A/D converter. The
second port provides bidirectional communication to an external serial device. Pins31-35 are configured as
serial port O (sport0), with pins 35, 34, and 33 receiving the clock, data, and frame synch respectively. Pins37
to 42 are configured as serial port 1 (sportl); pins 37 and 40 are set to transmit and receive serial data respec-
tively.

The remaining pins of the DSP chip provide additional I/O control over various parts of the radar unit. DSP
Pins 19, 20, 21, and 24 are the control linesfor the flash memory. Resistors R97, R98, and R99 control the
boot-loading source of the software. On DSP Pin 26 (PF4), alogic high enables the antenna. DSP Pin 30
(PF7) controls power to the radar unit, where alogic high maintains power. DSP Pins 74 accomplishes low
voltage detection. (A logic low represents an error condition.) Datalines[D8..D15] receive data from the
flash during the boot-loading process at power up. AddresslinesA[0..13], including D16-D20, provide flash
addressing (4-Mbit total address space.)



Second Crystal Check

U4, a 74HC4060 counter, generates the second frequency reference that the second crystal check needs. Y 2
with resistors R12, R13 and capacitors C4, C5 set the oscillation frequency to 3.6864MHz. The output
frequency of U4 at pin 4 is approximately 57,600Hz. This second crystal also providesthe clock reference for
the external serial port baud rates.

Reset Circuit

U1B and U1C with resistors R1, R2 and capacitor C1 form areset circuit for providing the power-on reset for
the DSP chip.

Power Supply

Power supplied externally to the SI-2 enters the DSP board at JP5 and is routed to two regulators, U6 and U7.
U6, the main power regulator, is configured to supply +5VDC to al logic and analog circuits.

Resistors R17 and R18 program the low-voltage detect circuitry to trip at approximately 5.5VDC. Resistor
R20 maintains the low-voltage output at logic high until alow-voltage threshold ismet. ResistorsR14, R16 and
transistor Q1 form the power- on enable for the regulator. When the SI-2 is powered, current flows through
the base of transistor Q1 and resistor R14 and forces the transistor to switch on. Collector current from
transistor Q1 flows through resistor R16 increasing the voltage at the regulator enable pin 5. When the voltage
at pin 5 exceeds athreshold, the regulator turns on and begins to supply power to the unit. After the unit
powersup, thedigital signal processor (DSP) maintains power to the unit by pulling pin 5 of U6 high within
about 100ms.

Diode D2 protects the DSP chip from reverse currents from the regulator section.

U7 provides power to the Gunn oscillator, which generates the microwave energy. Transistor Q2 and resistors
R15 and R19 form the enable circuitry for the Gunn oscillator power supply. The DSP turns on the regulator
by bringing ANT_ENA to logic high, aslong as power isapplied to the SI-2 it will transmit. Resistors R21,
R22, and R23 set the voltage on the Gunn oscillator. The nominal voltage level from the regulator is
+5.51VDC.
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Flash Memory

U3, a 1IM-bit flash memory chip, holds the software that the DSP chip executes. At power up, the DSP chip
boot loads the software in U3 into internal high-speed program memory where program execution takes place.
U3 aso stores the operational parameters for the radar unit.

Low Voltageand RFI Settings

Low voltage on the SI-2 requires no adjustments and is permanently set to trip around 5.5VDC. The RFI trip
level ispermanently set to trip at normally offending levels and requires no adjustments.

Serial Communication

U16, aMA X232 or equivalent interface chip, with capacitors C55, C56, C58, and C59 generate the proper
voltagelevelsfor RS232 transmit and receive signaling. C57 provides bypassing of the digital supply.



SI-2ANTENNA SPECIFICATIONS

Antenna | Frequency Nominal Power Output Power Beam Detection Range
Type Out Density Width

K-band 24.150GHz £50 MHz|  10mW nominal 0.5 mW/cm? 12° 100 ft
Processor

Serial communications

RS232C

Data rate

Baud rates 1200, 2400, 9600, 19200

Data format

(Various, see selectable RS232 output protocols below.)

Target acquisition time

0.021ms

General

Supply voltage

10.8VvDC —-24VDC

Nominal current draw

+12V (.250mA)
+24V (.120mA)

Surge current requirements

1AmMp

Operating temperature

—22°Fto +158°F
(=30°Cto +70°C)

Maximum Humidity

100%

(Unit is weatherproof,

not waterproof)
Polarization Linear
M echanical
Weight 1.60 Ibs. (0.73 kg)
Length 8in (20.3 cm)
Width 3in (7.6 am)
Accuracy
Speed range 2 —200 mph

Accuracy

+0.1 mph (x0.1 kph)

DB-9 Connector Pinout

Signal DB-9 Connector
+12VDC power 1 (red)
RS232TX 2 (black)

RS232 RX 3 (green)
Ground (shield) 5 (brown)
Ground 9 (black)
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Output Rate

Selectable output rate
When target speed changes 1-10 times per second
When polled Data hold time: 1-10 seconds
Low/high speed cutoff
Power

Input voltage 10.8 — 24VDC

Angleand Direction

Two angle corrections from 0° — 45°
Direction (D) report switch ON/OFF

D =+ (approaching target)

D =—(receding target)

D = ? (target from unknown direction)

Selectable RS232 Output Protocols

You can set the RS232 output to one of thefollowing, where D isthe optional directionindicator + (to-
ward), — (away), or ?, and A isthetarget amplitudein dB. Formatsinwhich you want the reported speed
todisplay areasfollows:

8N1 <D> <ASCIl hundreds> <ASCII tens> <ASCIl ones> <CR>
8N1 <D> <ASCII S> <ASCIl tens> <ASCIl ones> <CR> <7-bit checksum>
8N1 <D> <ASCII hundreds> <ASCII tens> <ASCIl ones> <.> <ASCII tenths> <CR>
8N1 <D> <ASCII *> <D><ASCII hundreds> <ASCII tens> <ASCII ones> <.> <ASCII tenths>
<,> <3 ASCII characters representing received signal strength in dB 000 through 225> <CR> <l F>
8N2 <D> <ASCII hundreds> <ASCII tens> <ASCII ones> <,> <ASCII 0000.0> <CR>

8N1 <D> HEX [2][84][1][SPEED][L][AA][3]




SI-2CONTROL FUNCTIONS

Software Installation Instructions
1. Insertthe SI-2 disk in the floppy disk drive and/or downloaded SI2Config.exe file. Placeit inthefolder

in which you want it to reside.
i

SlI2Config.exe icon
2. Click the Windows® Start button and choose Run from the Startup menu.
3. Typethe name of thefilelocation. For example, if you are using the SI2Config.exe file from your floppy
drive caled A:, you type A:\SI2Config.exe. You can also use the Browse button to navigate to your
floppy drive, then doubleclick thefile SI2Config.exe.

4. The Configuration Install dialog box appears. Click the Setup botton to start the setup program.

WinZip Self-Extractor - SIZConfig.exe

|S| 512 Canfiguration Inztall

Canicel

About

Configuration Install dialog box

5. Follow theinstructions on your screen. Most users simply repeatedly click the Next button.

U-':f'n-'\.?;hl.-n-r-r-ﬂr-'l—-r-

el T e e
Pr—

o Ny el o i e ] R e
L1 e ey frstiped eyl "ol e

L e |

SI-2 Config Setup Program
6. Click the Finish button to exit the Setup program.
7. Youwill now want to configure your SI-2. Continue to the next page, Configuration Instructions.
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Softwar e Configuration I nstructions

You configure the SI-2 radar device using the SI-2's attached RS232 cable and an IBM-compatible PC with
SI-2 configuration software.

To begin the configuration, you need thefollowing:

Sl-2radar device

SI-2 RS232 programming cable

| BM-compatible PC with Windows® OS (95/98, 2000, WinM e and X P) and an open serial port
(COM1)

SI-2 Configuration software

12V power supply with apower switch

1. Shut down your computer.

2. Attach the programming cable to the PC’'s open serial port, using the end of the cable that is without the
red and black twisted-pair cable.

3. Power up the PC.

4. Attach the radar device's 9-pin connector to the other end of the programming cable (the end with the red
and black twisted-pair cable).

5. If the power supply ison, turn it off.

6. Connect thered and black twisted-pair cable to the power supply with the red wire connecting to positive
(+) and the black wire connecting to negative (-).

7. Start the configuration software by double-clicking the Configicon. The Configure Program dial og box
will emerge, as Figure 1 shows.

%1-2D Conhiguration ¥1.5

|lpdate |

Figure 1 Click Update in the Configure Program dialog box.




8. Click Update. The Update and Configure Unit dialog box will comeinto view, asFigure 2 shows.
Notetheinstructionsin thedia og box.

Update & Configure Unit ’

YWhen E stablizhing a Connection, the
unit MUST go from OFF to O,

Flease power down the unit.

Configure |

Figure 2 Click Configure in the Update and Configure Unit dialog box.

9. Click Configure.
10. Within 5 seconds of clicking configure, turn on the power supply.

11. When the program establishes the connection with the SI-2, the Establishing Connection message will
appear in the dialog box, as Figure 3 shows.

Update & Configure Unit I

Yw'hen Establishing a Connection, the
unit MUST gofram OFF to OM.

E ztablishing Conection. Please power-up unit,

Exit |

Figure 3 Establishing connection with the SI-2

If the program times out before you turn on the power supply, the No Unit Detected dialog box (Figure 4)
appears.

CONFIG =

Q Mo Unit Detected.

Figure 4 No Unit Detected appears when the program times out before you turn on the power supply.

If “No Unit Detected” occurs, you need to turn off the power supply and click OK. Then repeat the
start-up process, by clicking Configurein the Update and Configure Unit dialog box.
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After you establish asuccessful connection with the SI-2 device, themain dial og box appears, asFigure5
shows. Thisdialog box iswhereyou choose configuration optionsand modify existing settings.

IMPORTANT: See Appendix A Table of OEM Supported Settings in the back of this manual for the

specific settings to use in this dialog box. Our customers have chosen their own specific settings.
(THEY DO NOT ALL HAVE THE SAME SETTINGS.)

Configuration 5ettings

Bn1 ASCI <D [S55"5][0x0d]

an1 ASCI [*P0x04]

Figure 5 Adjust the configuration settings in this dialog box to the specific settings listed in Appendix A.




The configuration software savesyour settings and openswith the settingsthat werelast madeto the SI-2.

Serial Number
The Serial Number box shows adigitally encoded serial number of the SI-2 you are connected to.

Speed Setup

You can select the Speed Setup to mph or kph for the following speed ranges. The ranges are determined by
the hardware and can not be atered by the configuration program.

Valid Speed Ranges

Low 1-70 mph 2-110 kph
High ~ 5-200 mph 8-320 kph

Sensitivity Value

The Sensitivity Value slider bar ranges from aminimum of 1 (least sensitive) to a maximum of 17 (most
sensitive).

Rate of Update

This dlider bar sets the rate that you want the speed to report (polled, at afixed interval, or when the speed
changes). If you set the dlider to Min, the speed rate will update when polled, or you can move the dider to the
right to set how many times (between 1 and 10 times per second) you want the radar device to report. You
can also set the device to update only when the speed changes by moving the slider to the far right position.

Override Update Rate

Checking the Override Update Rate check box lets you override the update rate with avalue ranging from 1
to 100 in 1/10 second intervals between updates.

Data Hold Time

The DataHold Time lets you set the time (from 0 to 10 seconds) to continue reporting the last valid target
after itislost and no new target isreplacing it. In other words, the speed will display for the set time until a
new target speed replaces it or until the device reaches the set time. If there is no new target speed after the
data hold time elapses, the software will report a 0.

Zero Report in Continuous Mode

If the Zero Report in Continuous Mode check box is checked, the system will send zero speed packets every
two seconds when avalid speed target is not present. This mode only appliesif the unit is set to update only
when the speed changes. (Note: Thisis the speed before the cosine error corrections are applied.)

Low Speed Cutoff

The Low Speed Cutoff option is the lowest speed within the valid speed range that you want the Sl-2 to report
(see the Valid Speed Ranges above.) Be sure to enter a speed that is less than the highest speed. (Note: This
is the speed before the cosine error corrections are applied.)

High Speed Cutoff

The High Speed Cutoff is the highest speed within the valid speed range that you want to report (see the Valid
Speed Ranges above.) Be sure you enter a speed that is greater than the lowest speed.

Cosine Correction Angles

To correct cosine angle errors to adjust for the correct speed, set the Cosine Correction Angle boxes to an
angle, between 0° and 45°. You can correct for one or two angles.
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Report

The Report option lets you choose to report the activity of all targets, approaching targets, or receding targets.
During the first minute after power up, the SI-2 will report al targets regardless of the selection above. This
allowsyou to test the unit with atuning fork.

Baud Rate
You can set the Baud Rate option to 19200, 9600, 2400, or 1200 to match the speed of the device the unit is
connected to.

Direction Report

If you want to report the target’s direction, click the Direction Report check box. + (toward), - (away) or ?
(unknown) will appear in the <D> field inthe Tx String. If you don’t check the box, nothing will show up inthe
<D> field .

Tx String
The Tx String pull-down menu lets you pick the format in which you want the reported speed to show. The
following are represented in the Tx String:

8N1 <D> <ASCII hundreds> <ASCII tens> <ASCIl ones> <CR>

8N1 <D> <ASCII S> <ASCII tens> <ASCIl ones> <CR> <7-hit checksum>

8N1 <D> <ASCII hundreds> <ASCII tens> <ASCIl ones> <.> <ASCII tenths> <CR>

8N1 <D> <ASCII *> <D><ASCII hundreds> <ASCII tens> <ASCII ones> <.> <ASCII tenths>
<,> <3 ASCII characters representing received signal strength in dB 000 through 225> <CR>
<LF>

8N2 <D> <ASCII hundreds> <ASCII tens> <ASCII ones> <,> <ASCII 0000.0> <CR>

8N1 <D> HEX [2][84][1][SPEED][1][AAI[3]

D = optional direction indicator (+, -, or ?)
A =target amplitude in dB

Poll String
The Poll String pull-down menu lists the available formats that you can use to request a speed update from the
SI-2. 1t is only enabled when you select Update When Polled as the Rate of Update.

After making your selections, click OK. A dialog box will comeinto view that says Configure Completed, as
Figure 6 shows. Then click OK and remove power from the SI-2 device.

CONFIGURE =

& Configuration Completed.

Figure 6 This dialog box indicates the SI-2 has finished configuring.
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LEVEL

ITEM#

=Y

10

12

13

14

15

16

17

18

19

20
21

22
23
24

25
26

SI-2PARTSLIST

QTY DEI PART#

1 S780-100-DR
1 P381-0150

2 P381-0200

5 P381-0300

4 P381-0471

4 P381-103

2 P372-103C

14 P381-104

4 P372-104E
5 P382-105

2 P382-475

1 P382-106

2 P382-156

5 P382-226

2 P371-108

2 P411-1N914A
1 P505-167

1 P505-168

1 P505-169

1 P615-22

1 P411-2N3906
1 P411-2N3904
1 P349-10

1 P342-0100

2 P342-49R9

2 P342-1000

SYSTEM INTERFACE (SI-2)
BILL OFMATERIALS

REF# DESCRIPTION

PCB DSP PCB

C4 15pF CAP 50V 5% 0805
NPO CER

C2,C3 22pF CAP 50V 5% 0805
NPO CER

C5,C16,C17, 33pF CAP 50V 5% 0805

C27,C28 NPO CER

C41,C42,C43, 470pF CAP 50V 10%

C44 0805 X7R

C29,C31,C47, 0.01uF CAP 50v 10%

C48 0805 X7R

C19,C21 0.01uF CAP 50V 5%
POLYESTER FILMCAP

C9,C10,C11, 0.1uF CAP 50V 10% 0805

C33,C34,C38, X74 CER

C39,C46,C55,

C56,C57,C58,

C59,C60

C12,C13,C23, 0.1uF FILM CAP 50V 10%

C25 2" SPACING

C30,C32,C45 1uF TANT CAP 6.3V

C49,C50 20% 3216

C35,C36 4.7uF TANT CAP 6.3V
20% 3216

C1 10uF TANT CAP 6.3V
20% 3216

C6,C7 15uF TANT CAP 10V
20% 3528

C8,C18,C20, 22uF TANT CAP 6.3V

C37,C40 20% 3528

C14,C15 1000uF ELEC CAP 6.3V
20% ELECT CAP

D1,D2 SWITCHING DIODE,
SOT-23 SMD

J6 HEADER STRAIGHT
4-PIN PCB

JP5 HEADER STRAIGHT
5-PIN PCB

JP7 HEADER RIGHT ANGLE
10PIN

L1 FERRITE BEAD

Q1 PNP SWITCHING TRANS
SOT-23 SMD

Q2 NPN SWITCHING TRANS
SOT-23 SMD

R23 1 OHM MF 1/4W 5%
RESISTOR

R45 10 OHM MF 1% 0805

R43,R44 49.9 OHM MF 1% 0805

R31,R32 100 OHM MF 1% 1/10W
0805
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LEVEL ITEM# QTY

27
28
29
30
31
32

33

35
36
37

49
50
51
52

NEFE,WELEDNPA

9

OFRLPEFE NN

DEI PART#

P342-2210
P342-1001
P342-1541
P342-2211
P342-4991
P342-1002

P342-1242
P342-3322
P342-6652
P342-4993
P342-1003

P342-3573
P342-1004
P410-74HC14

REF#

R25,R26,R27,R28

R2,R66

R22
R13,R29,R30
R21
R1,R3,R4,R5,
R6,R7,R8,R9,
R10,R15,R16,
R20,R35,R36,
R37,R38,R39,
R40,R41,R42,
R46,R49,R52,
R54,R55,R56,

DESCRIPTION

221 OHM MF 1% 1/10W 0805
1K MF 1% 1/10W 0805

1.54K MF 1% 1/10W 0805
2.21K MF 1% 1/10W 0805
4.99K MF 1% 1/10W 0805
10K MF 1% 1/10W 0805

R57,R68, AT U11 PINS 11 AND 13

R33,R34
C24,C26

R11

R61
R14,R18,R19,
R97,R98,R99
R17

R12

Ul

P410-ADSP-2185 U2
P410-AM29F010A U3
P410-74HC4060 U4

P410-LP2953
P410-LM2941
P410-MAX410

P410-OP213

P410-AD1877JR

P410-MAX232

P660-16.000MHZ

P367-3.6864

U6
u7
u9,u10

Ui12,U13
ui4

Ul16

Y1

Y2
C51,C52,C53,
C54,D3,D4,
JP4,J8,R24,
R47,R48,R50,
R53,R58,R59,
R60,R62,R63,
R64,R65,U5,
Ul1,U15,U17

12.4K OHM MF 1% 1/10W 0805
33.2K MF 1% 1/10W 0805
66.5K MF 1% 1/10W 0805
499K OHM MF 1% 1/10W 0805
100K MF 1% 1/10W 0805

357K MF 1% 1/10W 0805

1M MF 1% 1/10W 0805
HEXINVERTING SCHMITT TRIG
SOIC 14

ADSP-2185 IC 100-LEAD TQFP
29F010A 1M FLASH 32-PINPLCC
14 STAGE RIPPLE COUNTER

SOIC 16

ADJ REG 250mA SOIC 16

ICADJ REG 1A 5-PIN DPAK TO-263
IC VERY LOW NOISE OP-AMP
SOIC8

DUAL LOW NOISE OP-AMP SOIC 8
16-BIT SIGMA-DELTACONVERTER
SOIC 28

RS232 INTERFACE PORT SOIC 16
16.000MHz CRYSTAL

3.6864MHz CRYSTAL

DO NOT PLACE

*RHAND ISA10K RESISTOR PLACED BETWEEN PINS 11 AND 13 OF U11. SEE INSPECTION DRAWING FOR MORE DETAIL.
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SI-20PTION CARD OPERATIONAND CIRCUITRY

BLOCK DIAGRAM ... 60
SCHEMATICS ... 61
COMPONENT PLACEMENT MAPS........... 64
CIRCUITRY DESCRIPTION .....cccoviiiiine 68
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SI-20PTION CARD CIRCUITRY DESCRIPTION (S790-6)

The SI-2 option card filters and regul ates external power for the SI-2 main board. Unregulated power enters
the option card at header J2. Various protection elements are built into the option card that improve reliability
and functionality of the SI-2 main board. The circuit is broken into blocks asfollows.

Input Protection

Automatic Resetable fuse F1 provides over-current protection. Diode D1 provides reverse voltage protection
while D4 (sidactor), VR1 (metal oxid varistor or MOV), and D5 (transient voltage suppressor) protect against
over-voltage surges and mementary transients. C1, C2, and L1 are configured as |ow-pass filters designed to
remove high frequency components from the power line.

Voltage Monitoring

Ul isconfigured as alow voltage detector, where R1 and R2 provide the trip point for enabling the main
supply regulator. Capacitor C12 allows atime delay between when power is applied and when power is
availableto the SI-2 main board. Capacitor C3 providesfiltering for the voltage trip point. Transistor Q1 and
resistors R3 and R6 provide alogic inverting output for the main switching regulator. Capacitors C5 and C6
provide additional redundant power supply filtering.

Main Power

U2, aLM 2595 switching adjustabl e voltage regul ator from National Seminconductor, provides main power for
the SI-2 main board. Pin 2 of U2 isthe main power input, while pin 5 controls the output state of the regulator.
Schottky diode D6 with L2 provide the main circuit components for the switching power supply. Resistor R4,
R5 set the output voltage at around 7.2 volts DC.

Post Filtering and Fusing

Capacitors C7, C8, and inductor L 3 filter the regulated output voltage. Capacitors C9 and C10 provide
additional high frequency filtering. Fuse F2isa0.75 amp fast blow (non-resetable) fuse for additional output
current safety. Additionally, D2 and D3 offer over-voltage protection for the RS232 input and output lines.

Theory

U1 sensesthe input unregulated voltage Vin and performs the following action:

(1) If Vinisbelow approximately 11 volts DC, the output to the switching regulator will be at logic high
(switching regulator off).

(2) If Vinisabove approximately 11 volts DC the output to the switching regul ator will be at logic low (switch-
ing regulator on).

The delay start-up capacitor C12 provides insures that the power reaching the SI-2 option card is stabilized
before power switches on to the SI-2 main board.
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SI-2PARTSLIST

QTY DEI PART# REF#
S790-6 PCB
P381-103 C9,C10
P381-104 C1,C2,C3,C4
P342-1001 R5
P342-1541 R2
P342-4991 R4
P342-1002 R3,R6
P342-2672 R1
P615-22 L1
P411-B340 D1
P411-2N3904 Q1
P505-167 J3,J4
P505-10 J2
P382-33 C5,C6
P382-68 Cc7
P382-337 C8
P615-12 L2,L3
P401-B260A D6
P410-LM2595S U2
P365-20 D2,D03
P365-50 D4
P401-SMBJ28CA D5
P415-30 F1
P410-TL7700 U1
P365-31 VR1
P415-63 F2
P381-5 cu
P383-10 Ci12

N e N

SYSTEM INTERFACE (SI-2)
OPTION CARD
BILLOFMATERIALS
DESCRIPTION

OPTION CARD PCB

.01uF 10% 50V X7R 0805

.1uF 10% 50V X7R CER 0805 CAP
1K 1% 1/20W 0805 MF

1.54K 1% 1/10W 0805 MF

4.99K 1% 1/10W 0805 MF

10K 1% 1/10W 8050 MF

26.7K MF 1% 1/10W 0805
FERRITE BEAD

SCHOTTKY DIODE 3A 40V SMC
NPN SWITCHING TRANSISTOR
4-PIN STRAIGHT PCB HEADER
10-PIN STRAIGHT PCB HEADER
33uF 35V 20% TANTALUM CAP
68uF 25V 20% TANTALUM CAP
SMD

330uF 10V 10% TANTALUM CAP
SMD

100uH FIXED INDUCTOR D10F SMD

SCHOTTKY RECTIFIER DIODE
60V 2A

SWITCHER VOLT REG 1ATO-263-5

SIDACTOR 20V SURG SUP SMD
SIDACOTR 50V SURGE SUP SMD
TRANS VOLT SUP 28V BI-DIR SMB
POLYSWITCH SMD 1.10A 30V
FUSE

IC SUPPLY VOLT SUPERVISOR
8-SOP

MOV, VARISTOR 31V

FUSE 63V .750A SMD

5pF 50V CREAMIC CAP SMD 0805

10uF 16V 20% ELECTROLYTIC CAP

SMD
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TROUBLESHOOTING

Symptom

Probable Cause

Remedy

Spurious Speeds

Misaligned antenna

Lo

Align antenna to the target'’s travel direction.

2. Direct antenna away from moving objects that are
not intended to be targets (including cooling fans
and other rotating objects).

3. Direct the antenna away from electrically noisy
circuitry (such as strong lighting, neon lights, and
exposed clock oscillators) and multiplexed displays.

4. Mount the antenna on a stable surface. If the

mounting moves, the motion is added into the

displayed speed.

No speed reading
when a strong target
is present

Misaligned power or
antenna connector

See above remedy if you believe the problem is
with the antenna. If you believe there is something
wrong with the power connection, go to the
section on power/communications to see if the
board and connectors are placed correctly. Also,
make sure the processor board is:

1. Mounted in an area that is free from exposure to
liquids.

2. Mounted where interference from other circuits is
minimized.

3. Mounted where the board is not in the beam of the
antenna.

No RS-232C
communications
available

Misaligned
communications
connector or
communications
setting in remote
device is incorrect

See sections Processor, Power/Communications, and
RS-232C commands to make sure RS-232C
communications are set up correctly.

Currentdraw is
much greater than
normal

Short circuit with
board or antenna

Disconnect the board and antenna from the power.
Send in the system for repair.




TESTING
SAFETY

Carry out al radar unit service at an approved factory service site and implement all electrostatic discharge
(ESD) safeguards. The repair work area needs to include grounded work mats and wrist straps. Microwave
Gunn and mixer diodes are sensitive to ESD and require extra precautions. Please contact the factory for
additional information about equipping your servicesite.
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MICROWAVE MODULETESTS

Antenna Tuning Procedure

Gunn Oscillator Transmit Frequency

You need to check the antenna transmit frequency before making any adjustments to the antenna.
Required equipment:

(1) Microwave frequency converter capable of reading up to 25GHz

(2) K-band horn with at least a 10dB gain

(3) Waveguideto coax transition

(4) Low-loss coax cable

Set up the equipment asfollows:

Microwave horn

:Ij \

Frequency counter Waveguide to coax adapter Antenna under test

(1) Turn on the radar.

(2) Activate the antenna.

(3) Point the radar at the horn antenna.

(4) Because the horn antennaiisin the near field region of the transmitting antenna, its presence will cause a
dlight change in the transmit frequency. Adjust the distance between the two antennas, so the measured
frequency isat aminimum.

(5) Record the K-band antenna frequency. 24.1GHz to 24.2GHz are the correct ranges for the frequency
bands.

(6) Adjust the tuning screw on the Gunn diode for areading of 24.150GHz+10MHz for K-band antennas. Do
not tune the frequency unless frequency is out of band

For information regarding service or replacement, contact the factory at 800.428.4315 (217.428.4315if you
are caling from outside the US.)



K-Band Mixer Diode Voltage Adjustment
Required equipment:
(1) Digita volt meter (DVM)

(2) 12vDC power supply
(3) Modified /4" nut driver for the SI-2 and 3/16” nut driver for the SI Arcade (See below.)

- —— e ——— = —— — —

Diode Voltage Adjustment
Cut off the handle of the nut driver to expose the hollow shaft. Grind the tip of the nut driver to reduce its
diameter to 0.275".

(1) Remove theturnstile horn lens assembly from the can, leaving the cable harness and ground wire con-
nected.

(2) Turnthe radar on and activate the antenna.

(3) Place the leads of the DVM across the mixer diode.

(4) Loosenthelocking nut.

(5) If you are adjusting the SI-2, adjust turnstile-tuning screw, so the voltageisminimized. If you are adjusting
the SI-Arcade, adjust the voltage to .150VDC (150mVDC).

(6) Simultaneously tighten the locking nut and adjust the tuning screw to maintain the screw at the required
low voltage point.
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SIGNAL PROCESSING PCBTESTS
See the Signal Processing PCB schematics and have an understanding of the theory of operation.

DISPLAY PCBTESTS
See the Display PCB schematics and have an understanding of the theory of operation.

AUDIOPCBTESTS
See the Audio PCB schematics and have an understanding of the theory of operation.



RECOMMENDED TEST EQUIPMENT

Thelistisnot an endorsement to purchasefrom thelisted companies. Keepinmind that equipment models
change periodically, thereforethe model numbersfor thelisted equipment may nolonger beavailable
(contact the manufacturer.)

STANDARD SERVICING EQUIPMENT
I nstrument Specifications Recommended M odel

1. Digita Multimeter (DMM) 0-20V Beckman Model Tech 310 or 320
Fluke 79 series
Fluke45 series

Any good DMM isacceptable. A diodetest and ohm capability test are also necessary.

2. Oscilloscope at least 60MHz PhilipsM odel PM3350A
(60MHz with storage capacity)
Hitachi Model V-650F
(60MHz no storage)
TektronicsMode 2213
(60MHz no storage)

In some cases, you need to monitor the*“reset” and “ strobe” pulsesof variouslinesinsidethe older model
radar units. For newer models, it is sometimes necessary to monitor the signalscoming from the micropro-
cessor. Some of theseareasrequire at least a60M Hz resol ution to properly monitor. Also, whenworking
withthe Genesismodel radar units, Decatur Electronicshighly recommends using oscill oscopeswith dual
trace capability and astoragefeature.

3. Audio Signd Generators 20Hz —20,000Hz Heathkit Model 1 G-5218 (metered)
PhilipsModd PM5190 (unmetered)

You need to use an audio signal generatorsto simulatethetarget speedsfor bench servicing. Because
many of theaignment proceduresinvolve setting the generator at aspecified number of decibelsfrom each
other, metered generators or generatorsthat have adisplayed dB setting are preferred. Also, you can use
generatorsthat read out in either peak to peak or RM S, but you need to calculate the voltage to dB
conversion.
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4. Solderingand De-soldering Stations

De-soldering stations Pace Model MV T-101
Automated Production Equipment Corp.
Mode EX525

Temperature Controlled Soldering Iron Wdler Model TCPS

Surface Mount De-soldering Station Pace Model MBT-201A

You must havethe correct soldering and de-sol dering stations, which aretemperature controlled and
groundable. Do not use de-soldering toolssuch asaSoldapullt or similar devices, unlessthey are electro-
static discharge (ESD) safe.

5. Anti-electro-gtatic Discharge Equipment lonizer
Simco Model Aerostat XC
Static control table mat and hardware 3-M Model 8212

Componentstoday are much more susceptibleto el ectro-static discharge (ESD); therefore ESD control is
extremely important. Useamat with proper grounding, anionizer, and wrist strapsto insure static control
for areliablerepair.



CONSTRUCTED TEST EQUIPMENT

Anechoic Chamber

To test antenna sensitivity whileit is on the bench, you need to use an antennatest (anechoic) chamber.
Several versions of the chamber are available, ranging from very costly to less expensive. For service work,
the chamber does not need to be expensive. The anechoic chamber is basically awooden box lined with
microwave absorbent material, such as Advanced Electromagnetics' AEL -.375. Include in the box, either a
feed horn, attenuator, and crystal detector or a K-band horn, lens, and turnstile assembly. The turnstile assem-
bly lets you test the Decatur Electronics line of products. If you need to test other product lines, you might
find it necessary to use afeed horn, attenuator, and crystal detector.
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EQUIPMENT MANUFACTURERS

EIPMicrowave, Inc.
1589 Centre Pointe Drive
Milpitas, CA 95035
(800) 232-3471

Genera Microwave Corp.
5500 New Horizon Boulevard
Amityville, NY 11701

(516) 226-8900

fax: (516) 226-8966

Hewlett-Packard Corp.

P.O. Box 4026

Englewood, CO 80155-4026
(800) 452-4844

For microwave absorbing materid:

Advanced Electromagnetics, Inc.
PO.Box 711719

Santee, CA 92072-1719

(619) 449-9492

product name: AEL -.375

Used equipment:
Tucker Electronics
P.O. Box 461060
Garland, TX 75046
(800) 527-4642



APPENDIX A: TABLE OF OEM SUPPORTED SETTINGS

You will want to verify that these settingsare current beforeworking with them. Settings could have
changed sincethe printing of thismanual.

American Signal Co.

MPH

Serial communication protocol set for 8N1 <ASCII hundreds> <ASCII tens> <ASCII ones> <CR>
High-speed 5-200 mph

Sensitivity setting 9

Update Rate On speed change only

Data hold setting 2 sec

Zero speed report On no target, set once every 2 seconds
Low Speed cutoff 5 mph

High Speed cutoff 200 mph

Cosine correction angle 1 Setto 0

Cosine correction angle 2 Setto 0

Report targets set for Approach only

Baud rate 9600 baud

Direction report OFF

George Ingram Technologies

MPH

Serial communication protocol set for SN1 <D> <ASCII hundreds> <ASCII tens> <ASCIl ones> <CR>

High-speed 5-200 mph

Sensitivity setting 9

Update Rate On speed change only

Data hold setting 2 sec

Zero speed report On no target, set once every 2 seconds

Low Speed cutoff 5 mph

High Speed cutoff 200 mph

Cosine correction angle 1 Setto 0

Cosine correction angle 2 Setto 0

Report targets set for All

Baud rate 9600 baud

Direction report ON (D ="'+’ for approach, D =*-* for recede, D = ‘?’ for direction
unknown)
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Mighty Mover Trailers

MPH

Serial communication protocol set for 8N2 <ASCII tens> <ASCIl ones> <ASClII tenths> <,> <ASCII 000.0>

<CR>
High-speed 5-200 mph
Sensitivity setting 9
Update Rate On speed change only
Data hold setting 2 sec
Zero speed report On no target, set once every 2 seconds
Low Speed cutoff 5 mph
High Speed cutoff 200 mph
Cosine correctionanglel | Setto 0
Cosine correctionangle2 | Setto 0
Report targets Set for approach only
Baud rate 9600 baud
Direction report OFF

Precision Solar

MPH

Serial communication protocol set for 8N1 <ASCII hundreds> <ASCII tens> <ASCIl ones> <CR>
High-speed 5-200 mph

Sensitivity setting 9

Update Rate On speed change only

Data hold setting 2 sec

Zero speed report On no target, set once every 2 seconds
Low Speed cutoff 5 mph

High Speed cutoff 200 mph

Cosine correctionangle1l | Setto 0

Cosine correctionangle 2 | Setto 0

Report targets Set for approach only

Baud rate 9600 baud

Direction report OFF




Texas Transportation Institute

MPH

Serial communication protocol set for
8N1 <ASCII*> <D> <ASCII hundreds> <ASCII tens> <ASCII ones> <.> <ASCII tenths> <,>
<3 ASCII characters represent signal strength in dB 000 through 255> <CR> <LF>

Polling string 8N1 <ASCII *> <ASCII P> <CR>
Low-speed 1-70 mph
Sensitivity setting 9

Update Rate Polled

Data hold setting 2 sec

No zero speed report On no targets
Low Speed cutoff 1 mph

High Speed cutoff 70 mph

Cosine correction angle 1 Setto 0

Cosine correction angle 2 Setto 0

Report targets set For all directions
Baud rate 9600 baud

Direction report

ON (D =+ for approach, D = ‘- for recede, D = ‘?’ for direction
unknown)

Washington State DOT

MPH

Serial communication protocol set for
8N1 <ASCII S> <ASCII tens> <ASCIl ones> <CR> <7-bit checksum>

High-speed 5-200 mph

Sensitivity setting 9

Update Rate On speed change only
Data hold setting 2 sec

Zero speed report On no targets, set once every 2 seconds
Low Speed cutoff 5 mph

High Speed cutoff 99 mph

Cosine correction angle 1 Setto 0

Cosine correction angle 2 Setto 0

Report targets set for Approach only

Baud rate 1200 baud

Direction report OFF
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