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ELECTROSTATIC DISCHARGE GENERAL WARNINGS FOR ALL EQUIPMENT

(J\EROFLEX

CAUTION: THIS EQUIPMENT MAY CONTAIN ELECTROSTATIC DISCHARGE (ESD) SENSITIVE

COMPONENTS. TO PREVENT ESD SENSITIVE EQUIPMENT FROM POSSIBLE
DAMAGE, OBSERVE THE FOLLOWING PRECAUTIONS WHEN HANDLING ANY ESD
SENSITIVE COMPONENTS, OR UNITS CONTAINING ESD SENSITIVE
COMPONENTS:

Maintenance or service personnel must be grounded though a conductive wrist strap, or a similar
grounding device, using a 1 MQ series resistor for equipment protection against static discharge,
and personal protection against electrical shock.

All tools must be grounded (including soldering tools) that may come into contact with the
equipment. Hand contact will provide sufficient grounding for tools that are not otherwise
grounded, provided the operator is grounded through an acceptable grounding device such as a
wrist strap.

Maintenance or service of the unit must be done at a grounded, ESD workstation.

Before maintenance or service of the equipment, disconnect all power sources, signal sources,
and loads connected to the unit.

If maintenance or service must be performed with power applied, take precautions against
accidental disconnection of equipment components. Specifically, do not remove integrated
circuits or printed circuit boards from equipment while the equipment has power applied.

All ESD sensitive components are shipped in protective tubes or electrically conductive foam.
The components should be stored using the original container/package when not being used or
tested. If the original storage material is not available, use similar or equivalent protective
storage material.

When ESD sensitive components are removed from a unit, the components must be placed on a
conductive surface, or in an electrically conductive container.

When in storage or not being repaired, all printed circuits boards must be kept in electrically
conductive bags, or other electrically conductive containers.

Do not unnecessarily pick up, hold, or directly carry ESD sensitive devices.

Failure to comply with these precautions may cause permanent damage to ESD sensitive devices. This
damage can cause devices to fail immediately, or at a later time without apparent cause.

JcAIR Test Systems » 400 New Century Parkway « New Century » KS 66031-1111 - USA
Tel: +11(913) 764-2452 « Fax: +1(913) 782-5104 » www.aeroflex.com
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Declaration of Conformity

DECLARATION OF CONFORMITY

Manufacturer’s Name: BFGoodrch Acrospace, JeAIR Test Systems Division
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New Century, KBS 660370004
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Declares that the products

Product Mame: SDX 2000 - ATC /DME Generator
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Safety and Regulatory Information

Review this product and related documentation to familiarize yourself with safety
markings and instructions before you operate this equipment.

WARNING

CAUTION

AN

The WARNING notice denotes a hazard. It calls attention to a procedure, practice, or the
like, that, if not correctly performed or adhered to, could result in personal injury. Do not
proceed beyond a WARNING notice until the indicated conditions are fully understood and
met.

The CAUTION notice denotes a hazard. It calls attention to an operating procedure,
practice, or the like, which, if not correctly performed or adhered to, could result in damage to
the product or loss of important data. Do not proceed beyond a CAUTION notice until the
indicated conditions are fully understood and met.

Caution (refer to accompanying documents). Attention — refer to the manual. This
symbol indicates that information about usage of a feature is contained in the manual.

Equipment Markings

The following markings may appear on this equipment:

Direct current. This symbol indicates that the equipment requires direct current input.

Alternating current. This symbol indicates that the equipment requires alternating current
input.

Both direct and alternating current. This symbol indicates that the equipment requires
either ac or dc input at the same connector.

Three-phase alternating current. This symbol indicates that the equipment requires 3-
phase ac input.

Earth (ground) terminal. This symbol indicates the ground (earth) terminal.

Protective conductor terminal. This symbol indicates the protective ground (earth)
terminal.
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Frame or chassis terminal. This symbol indicates the frame or chassis terminal for
connection to ground.

Equipotentiality. This symbol indicates an equipotentiality terminal.

On (Supply). This symbol indicates that the power line switch is ON.

Off (Supply). This symbol indicates that the power line switch is OFF.

71N\
Standby. This symbol indicates that the power line switch is in STANDBY.
N/
% Caution, risk of electric shock. Danger — high voltage.
Rud im
T
/\ Caution, hot surface. Danger — high temperature surface.

& Caution (refer to accompanying documents). Attention — refer to the manual. This
symbol indicates that information about usage of a feature is contained in the manual.

-] In-position of a bistable push control. This symbol indicates the in (on) position of a
bistable push control.

Out-position of a bistable push control. This symbol indicates the out (off) position of a
bistable push control.

c € CE Mark. ™ of the European Community.

Fuse Symbol. To indicate a fuse.

Warnings

WARNING Do not use the equipment in a manner not specified in this manual!
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WARNING Equipment should only be serviced by authorized personnel.

Proper Fuse

To avoid fire hazard, use only a fuse identical in type, voltage rating, and current rating as
specified on the fuse rating label and/or in the manual.

Proper Power Cord
Use only the power cord and connector appropriate for the voltage and plug configuration in
your country. Use only a power cord that is in good condition. Refer cord and connector
changes to qualified service personnel.

Do Not Operate in Explosive Atmospheres
To avoid explosion, do not operate the equipment in an atmosphere of explosive gas.

Do Not Attempt to Operate if Protection may be Impaired.
If the equipment appears damaged or operates abnormally, protection may be impaired. Do
not attempt to operate it. When in doubt, have the equipment serviced.

Cleaning Warning
Keep the equipment dry to avoid electrical shock to personnel or damage to the equipment.
To prevent damage, never apply solvents to the equipment housing. For cleaning, wipe the
equipment with a cloth that is lightly dampened with water, mild detergent, or alcohol. Do not
use aromatic hydrocarbons, chlorinated solvents, or methanol-based fluids.

Operating Position
Normal operating position is horizontal, on a flat surface. Vertical position is not considered
normal operation.

WARNING This is a Safety Class 1 Product (provided with a protective earthing ground incorporated in
the power cord). The mains plug shall only be inserted in a socket-outlet provided with a
protective earth contact. Any interruption of the protective conductor inside or outside of the
product is likely to make the product dangerous. Intentional interruption is prohibited.

WARNING Equipment is not intended for wet locations. Miscellaneous liquids on or in the equipment
could cause hazardous conditions.

Safety Maintenance
The operator should check the detachable power supply cord condition. The equipment
should not be operated if the mains inlet is cracked or broken. Any obvious damage to the
case (from a drop or fall) should be checked by service personnel for loose or damaged parts
inside. See parts lists for approved replacement parts.
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WARNING TO SERVICE PERSONNEL
Ensure that power is disconnected before removal of any covers.

WARNING The Power switch on the Front Panel is not the mains disconnect. Mains disconnect is
accomplished by disconnecting the detachable power supply cord at the appliance coupler or

at the mains plug. Ensure the power cord is easily accessible and removable, in the event of
an emergency, which requires immediate disconnection.

CIZZ] (g
[ I N

1. Appliance coupler C

2. Appliance inlet

3. Detachable power supply cord

4. Equipment

5. Fixed mains socket-outlet

6. Mains connector c1 |

7. Mains plug cz] ez
[ @—— [@——

WARNING Equipment has mass of 23,1 kg. A pair of handles is provided. Use both handles for lifting
and carrying.

SAFETY AND REGULATORY INFORMATION May 12/06 Page 4
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INTRODUCTION

A. Content

This manual provides general information, programming/operational information, and routine
maintenance information for the JcCAIR SDX 2000. The SDX 2000 is a fully programmable RF tester that
provides complete test capability for all commercial pulsed L-band avionics including ATCRBS and DME.

For testing, troubleshooting, and non-routine maintenance, the SDX 2000 Maintenance Manual (JPN: 06-
0728-A0 for hard copy, E6-0728-A0 for CD-ROM) is available separately from JCcAIR.

B. Arrangement

The information in this manual is divided into chapters/sections with major headings as shown below.
Chapter One covers General Information, and User/Operating Instructions.
Chapter Two covers Service and Maintenance.

Chapter Three contains the Appendices.

INTRODUCTION May 12/06 Page 1
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CHAPTER ONE - GENERAL INFORMATION AND OPERATING INSTRUCTIONS

SECTION 1. INSTRUMENT DEFINITIONS
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>
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CHAPTER ONE - GENERAL INFORMATION AND OPERATING INSTRUCTIONS

SECTION 1. INSTRUMENT DEFINITIONS

The SDX-2000 has four normal modes of operation, termed "Instruments”; ATCRBS (for ATCRBS - only
transponder testing), MODE S (for combination ATCRBS and Mode Select transponders), DATALINK (for
testing COMM-C uplink and COMM-D downlink), and DME (for testing the common DMEN style distance
measuring interrogators). Refer to Figure 1 for a system level Block Diagram of the SDX 2000.

With the installation of optional software, the SDX 2000 can also be used to test TACAN (Tactical Air
Navigation) systems or IFF (Identification Friend or Foe) systems or both if both options are installed.

Two additional modes are provided:
- SETUP Mode allows the operator to select various optional parameters when testing one or
more of the systems supported.
- CAL Mode allows the operator and calibration technician a means to verify proper operation of
the SDX system.

1-1 May 12/06 Page 2
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CHAPTER ONE - GENERAL INFORMATION AND OPERATING INSTRUCTIONS

SECTION 1. INSTRUMENT DEFINITIONS
ATCRBS INSTRUMENT

The ATCRBS (Air Traffic Control Radar Beacon System) instrument provides the ability to test airborne
transponders. The operator may select any of the interrogation formats shown in Figure 2, ATCRBS
Interrogation/Reply Formats. In addition, the user may choose Mode A/C which results in the output of
alternating Mode A and Mode C interrogations or Double Interrogation Mode which outputs a pair of
interrogations whose spacing is programmable from 0 to 400 us as measured from P1 of the first
interrogation to P1 of the second interrogation. Double Mode timing is shown in Figure 3, ATCRBS
Double Interrogation Timing. The interrogation rate (PRF) may be varied from 0 to 10,000 Hz in normal
mode, but is limited to a maximum of 400 Hz when operating in Double Interrogation Mode.

1-1 May 12/06 Page 3
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CHAPTER ONE - GENERAL INFORMATION AND OPERATING INSTRUCTIONS

SECTION 1. INSTRUMENT DEFINITIONS

ATCRBS INSTRUMENT cont.

ATCRBS INTERROGATION

=
P3
i 17us i
10 ]
P1 P2 P3
i 21us
L =
P1L P2 P3
{ 25us i
g n
P1L P2 P3

ATCRBS REPLY

24.65us

20.3us i

— Tl.45us ﬂ ‘. 0.45us

F1 C1 A1 C2 A2 C4 A4 X Bl D1 B2 D2 B4 D4 F2

Figure 2. ATCRBS Interrogation / Reply Formats

1-1
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CHAPTER ONE - GENERAL INFORMATION AND OPERATING INSTRUCTIONS

SECTION 1. INSTRUMENT DEFINITIONS

ATCRBS INSTRUMENT cont.

DOUBLE SPACING —= 0-400us [==—

INTERR INTERR INTERR INTERR

~ —————— 1PRF — =

WHERE PRF =1 TO 400 HZ

Figure 3. ATCRBS Double Interrogation Timing

RF OUTPUT SETTINGS

The nominal ATC interrogation and reply transmit frequencies are 1030 and 1090 MHz respectively. The
SDX2000 allows the operator to deviate from the nominal interrogation frequency. The user is free to
select any frequency within the 952 to 1223 MHz limits with a resolution of 10 KHz. Interrogation power
can be adjusted in 0.1 dB increments from 0 to -110 dBm.

Generator power can be adjusted in 0.1 dB increments from 0 to -110 dBm. Accurate power levels are
generated and maintained through the use of an automatic leveling circuit that monitors the output and
servos the level accordingly. This topology requires multiple interrogations and/or replies to obtain the
desired power level after a level change. For example, during transponder operation the required time for
the automatic leveling circuit to servo the output to the desired level is a function of the selected PRF.
Higher PRF values will result in faster leveling of the output.

PULSE TIMING

Features have been built into the SDX2000 which allow the operator to alter the interrogation’s nominal
timing parameters as shown in Figure 2. P1 and P3 pulses may be programmed for widths longer or
shorter than the 0.8 us default value. The offset or deviation range is -0.2 to +1.95 us. Pulse position
may also be offset from the nominal values shown in Figure 2. The offset limit for P2 and P3 position is
+/- 1.95 us.

SPECIAL FUNCTIONS
Three special functions are available to the user; SLS, INTERFERENCE, and PULSE AMPLITUDE. Only
one of these special functions may be invoked at a time.

SLS

The operator may include an SLS (P2) in the output interrogation if required. The operator may
adjust SLS position from the nominal location (see Figure 2, ATCRBS Interrogation Format) by
+/- 1.95us. SLS pulse width may be varied from 0.2 to 1.95 us. SLS amplitude may be adjusted
from -15.0 to +5.0 dB relative to P1.

1-1 May 12/06 Page 5
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CHAPTER ONE - GENERAL INFORMATION AND OPERATING INSTRUCTIONS

SECTION 1. INSTRUMENT DEFINITIONS
ATCRBS INSTRUMENT cont.

INTERFERENCE

One or two interference pulses may be selected by the user. If two interference pulses are used
their pulse width and pulse amplitude will be the same (Only one entry for width and amplitude is
allowed.). Pulse width limits are 0.2 to 7.0 us. The first interference pulse is positioned from -15
to +400 us relative to the rising edge of P1. The second interference pulse is positioned relative
to the rising edge of the first interference pulse. Position entry limits are 0.0 us to the end of the
first pulse’s range. For example, if the first interference pulse is positioned at +100 us following
P1 then the maximum delay for the second pulse is +300 us (400us - 100us = 300us).
Interference pulse amplitude may be adjusted from -15.0 to +5.0 dB relative to P1.

PULSE AMPLITUDE
P3 pulse amplitude may be adjusted from -15.0 to 5.0 dB relative to P1.

REPLY PASS/FAIL CRITERIA

For a transponder reply to be considered valid it must meet or exceed the SDX2000 reply pass/fail
criteria. Invalid replies will be counted as no-replies toward calculation of the % Reply value. Testing of
the UUT reply delay and framing pulse spacing (F1/F2) is performed. First pulse of the reply must fall
within a 2.0 us window, centered at 3.0 us following P3 of the interrogation (50% point, rising edge). The
user may select one of two F1-to-F2 spacing limits: narrow or wide. As shown below the narrow option is
the tighter of the two pass/fail windows.

Narrow: Selects a 250 ns F2, pulse-position window, centered at 20.3 us following F1 of the
reply (50% point, rising edge).

Wide: Selects a 750 ns F2, pulse-position window, centered at 20.3 us following F1 of the
reply (50% point, rising edge).

REPLY DECODE

The choice of narrow or wide also determines the allowable deviation of the data pulses and SPI from
their nominal positions. If any of these pulses are determined to be out of limit an error message is
inserted into the reply data field of the ATCRBS instrument screen, but the reply is counted for percent
reply purposes as long as the reply delay and framing pulses are within the pass/fail limits.

Reply data is displayed in two formats. The data is presented in its raw received form where active
pulses are highlighted and as decoded octal data. An exception is the Mode C reply where altitude data
is displayed in engineering units (ft) rather than octal.

SYNC SELECT

The SYNC SELECT function gives the user the ability to output a pulse (SCOPE SYNC) coincident to the
UUT reply or at any desired location from -1 to 600us relative to P1 of the interrogation. In the Double
Interrogation mode the sync pulse is output for the first interrogation only.
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UUT MEASUREMENTS
The following UUT parameters are measured and displayed to the operator:

Frequency
Power
Percent Reply
Reply Delay
Reply Jitter
F1/F2 Spacing
Pulse Width

Nouh,rwdhE

Of these Frequency, Power, and Pulse Width measurements are taken from the reply pulse selected by the
operator (MEASURED PULSE: button).

SUPPRESSOR PULSE

The SUPPRESSOR PULSE output is a 33 us pulse beginning 0.8 us prior to P3, when P3 is in its nominal
position. Both digital and analog outputs are available. The analog output’s voltage range is 3 to 27 Volts.
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The Mode S (Mode Select) instrument provides the ability to test Mode S airborne transponders. The

operator may choose from any of the interrogation types shown in Figure 4, Pulse Patterns for Mode S PAM
Interrogations or Figure 5, Pulse Pattern for Mode S DPSK Interrogations.

ATCRBS
8usS
2uS
0.8us™ - T
Y7e1S =3/ SR B O
P1L P2 P3
| 21uS i
mMobEC | | | .
P1L P2 P3
INTER MODE
ZUSﬂ
ACS - A | - o
(ALL CALL SHORTA) | | |
P1L P2 P3 P4
ACL - A -
Aven— 117
(ALL CALL LONG A) b1 P2 P3  pa
2us
i o1uS t«o.e,us
ACS-C -
(ALL CALL SHORT C) | | | by P
PL P2 P3 P4
2uS
ACL-C | - o
(ALLCALLLONGC) | | | o
Pl P2 P3 P4

Figure 4. Pulse Patterns for Mode S PAM Interrogations
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MODE S INTERROGATION

DISCRETE ADDRESSING (DPSK)

P6*

2uS

0.8uS — ~

CHIPS

0.5uS

P1 P2

2.75uS

~—1.25uS

REVERSAL (SPR)

SLS

P5

|
\
\
\
\
\
\ SYNCH PHASE
\
\
\
\
\
\
|

‘ 4.5uS

*P6 CONTAINS 56 OR

112 BITS
hf 0.5uS

Figure 5, Pulse Pattern for Mode S DPSK Interrogations

RF OUTPUT SETTINGS
Same as ATCRBS instrument.
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OPERATING MODES
Within the Mode S Instrument there are four separate test modes; NORMAL, DOUBLE, BURST, and
INTERLACED.

NORMAL TEST MODE
NORMAL test mode provides for programming from 1 to 30 unique interrogations to be output
sequentially at a selectable rate (PRF) of 1 to 400 Hz.

INTERR INTERR INTERR INTERR INTERR
#1 #2 #3 #N #1

- e -

WHERE N=1TO 30 and
PRF =1 TO 400 Hz

Figure 6. Normal Test Mode Timing

DOUBLE TEST MODE

DOUBLE test mode operation in the Mode S instrument is the same as the ATCRBS instrument with
one exception, in ATCRBS Mode the same interrogation is output twice to generate an output pair
while the Mode S instrument allows the operator to output two like or different interrogations
(Interrogation 1 and Interrogation 2). The spacing between the interrogation pair is programmable
from 0 to 400 us. The rate at which the pair is transmitted (PRF) is programmable from 1 to 400 Hz.

DOUBLE | 0-400 US =

SPACING
INTERR INTERR INTERR INTERR
#1 #2 #1 #2
1/PRF

WHERE PRF =1 TO 400 Hz

Figure 7. Double Test Mode Interrogation Timing
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BURST TEST MODE

In the BURST test mode interrogations which the user has enabled (turned ON) from the
INTERR/REPLIES menu or the INTERROGATIONS SUMMARY page are output sequentially at the
selected PRF rate. The number of interrogations output per burst (BURST COUNT) as well as the
period between bursts (BURST SPACING) is programmed by the operator from the BURST mode
SETUP menu. The maximum BURST COUNT for different PRF ranges is shown below.

Max Burst Count PRF Range (Hz)
256 1 to 2000

2000 1 to 400

2000 (ATCRBS only) 1 to 2500

NOTE: Finite reply throughput of the SDX decoder limits the number of interrogations (BURST
COUNT) which can be processed over a given period. The decoder can process continuous reply
data at a maximum rate of 400Hz. Therefore, the burst count is of no consequence at a PRF of 400
or less. Also, the decoder can buffer (store on the decoder FIFO) up to 256 long Mode S replies.
Thus, the PRF is unlimited if the burst count is 256 or less. The minimum burst spacing is 1 second,
which is more than enough time to process the 256 buffered replies before the next burst arrives.

The maximum number of unique interrogations that the operator can enable is 30, as was the case in
the NORMAL test mode. The ON/OFF status of all 30 interrogations is most easily determined from
the INTERROGATIONS SUMMARY page. If the BURST COUNT exceeds the number of
interrogations enabled by the operator the SDX2000 will continue outputting the ON interrogations
until the burst count has been satisfied. Every burst sequence begins with the first enabled (ON)
interrogation in the INTERR/REPLIES, SUMMARY page. If the BURST COUNT has been reached
before all enabled ON interrogations have been output (BURST COUNT < # of ON Interrogations) no
further interrogations will be output until the next scheduled burst. Burst spacing is the period
between the end of the burst sequence (last pulse of the last interrogation output) and the beginning
of the next burst (first pulse of the first interrogation). The BURST SPACING timer determines the
period between consecutive bursts. BURST SPACING is programmable from 0.1 to 20 seconds in
0.1 second steps. If the user wishes to execute only one burst sequence this can be accomplished
using SINGLE BURST mode. UUT squitter may be used in lieu of the default BURST SPACING timer
to trigger a burst output. The operator may program the SDX2000 to trigger a burst output upon
receipt of the nth UUT squitter, where n can be any user selected hole number from 1 to 20.
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BURST SPACING

=— 1/PRF

INTERR INTERR INTERR INTERR INTERR INTERR
#1 #2 #3 #1 #2 #3

1]
Where: Interrogation Count = 1 to 2000 First interrogation output of each burst is the
PRE = 1 to 2500 first enabled interrogation in the
Burst Spacing = 0.1 to 20 sec INTERR/REPLIES summary menu.

Figure 8, Burst Mode Timing

INTERLACED TEST MODE

INTERLACED test mode makes is possible to output two interrogations (Mode A and Mode S, Mode
S and Mode C, etc.) at a programmable ratio. The mode is best understood by examining Figure 9,
Interlaced Mode Timing. A ratio of first interrogation to second is entered by the user. Interrogation 2
is at a fixed location of 200 us following the first pulse of interrogation 1. The frequency at which
interrogation 1 is output is programmable from 1 to 400 Hz.
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1/PRF
200uS A‘
INTERR INTERR INTERR INTERR ‘INTERR ‘ INTERR ‘INTERR ‘ INTERR
1:1 #1 #2 # #2 #1 #2 #1 #2
INTERR INTERR INTERR ‘ INTERR ‘ INTERR INTERR
1:2 #1 #2 #1 #1 #2 #1
INTERR INTERR INTERR INTERR ‘INTERR ‘ INTERR
1:3 #1 #2 # #1 #1 #2
INTERR INTERR INTERR INTERR INTERR
1:4 #1 #2 #1 #1 #1
|
|
|
|
|
|
|
|

WHERE RATIO = INTERR #1/INTERR #2
AND PRF =1 TO 400 Hz

Figure 9. Interlaced Mode Timing
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PULSE TIMING

The same pulse timing adjustment options which were described in the ATCRBS instrument are available in
the Mode S instrument. However, this feature has been expanded upon to cover pulse timing adjustment of
interrogations which are not present in the ATCRBS instrument (ACS-A, ACL-A, ACS-C, ACL-C, Mode S
Long, and Mode S Short).

Any deviation of an interrogation’s nominal (default) settings, such as pulse timing or amplitude or the
addition of SLS or interference pulses, is limited to the interrogation which is identified by the SYNC
designation within the INTERR/REPLIES menu. To attach the SYNC tag to an interrogation, the operator
must open the INTERR/REPLIES menu, scroll to the interrogation of interest, and assert the NEW SYNC
button.

SPECIAL FUNCTIONS

The SLS, INTERFERENCE, and PULSE AMPLITUDE functions work much the same as in the ATCRBS
instrument, however, the Mode S instrument provides an additional special function called DIVERSITY. The
DIVERSITY function outputs the same interrogation out both TOP and BOTTOM (BTM) antennas. TOP and
BTM absolute output amplitudes may be adjusted independently via the DIVERSITY SETUP menu. Timing
of the BTM antenna transmission can be advanced or delayed relative to the TOP transmission.

REPLY PASS/FAIL CRITERIA

The pass/fail criteria for replies in the Mode S instrument are identical to the ATCRBS instrument with regards
to ATCRBS replies. Reply delay and framing pulse position (F1 and F2) are tested for validity before being
counted toward percent reply and data decoding. A similar process is used to handle Mode S replies shown
in Figure 10, Mode S Reply Pattern.
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. PREAMBLE DATA BLOCK
8.0uS 56 OR 112 uS

‘BIT‘BIT’BIT ‘BIT‘ ‘BIT ‘BIT‘
1 2 3 4 N-1 N
. . o /Li .
T 1j0/10/1]0/1]0] || [1/01]0]
o}o o‘.s 1.‘0 35 4‘.5 8,‘0 g,‘o
TIME (uS) \ \
0] O 1| O Ol 01| 1|

Figure 10. Mode S Reply Pattern

First pulse of the Mode S reply must fall within a 4.0 us window centered at 128 us following the SPR of the
interrogation. Each of the preamble pulses (P2, P3, and P4) must fall within a 150ns window centered at
their respective nominal pulse positions (relative to P1). Mode S replies which satisfy these criteria will be
counted as valid for percent reply calculation.

REPLY DECODE

The decode criteria for ATCRBS replies is the same in the Mode S instrument as the ATCRBS instrument
(See ATCRBS INSTRUMENT, REPLY DECODE) including the wide/narrow decode window option. Mode S
data pulses must fall within a fixed 150ns window to be considered valid. The window is centered on the
nominal position of each data pulse. Selection of a wide or narrow decode will effect ATCRBS replies only,
not Mode S replies. If a position error is found within a Mode S reply a data error message will be inserted
into the reply data field. Replies whose delay and preamble/framing pulses are within timing limits will be
counted as valid for percent reply purposes regardless of the validity of their data. ATCRBS reply data is
displayed in the same two formats as in the ATCRBS instrument. Received pulses are highlighted in the
data field and decoded data is also displayed in octal except Mode C where the data is in engineering units
(ft) rather than octal. Mode S reply data is displayed in hex only. To view the reply data associated with a
specific interrogation the user must open the INTERR/REPLIES menu unless the reply is in response to the
interrogation which has been assigned the SYNC tag. The reply which is in response to the SYNC
interrogation will have its data and other parameters displayed on the main Mode S menu at all times. If the
DOUBLE function is asserted both replies are displayed simultaneously on the main Mode S menu.
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SYNC SELECT

The SYNC SELECT function gives the user the ability to output a pulse (SCOPE SYNC) coincident to the
UUT reply or at any desired location from -1 to 600us relative to P1 of the interrogation. If more than one
interrogation has been enabled the user must tag the interrogation or reply of interest with SYNC. The SYNC
tag is assigned from the INTERR/REPLIES menu. In the Double Interrogation mode SYNC is restricted to
the first interrogation only.

UUT MEASUREMENTS
The following UUT parameters are measured and displayed to the operator:

Frequency

Power

Percent Reply

Reply Delay

Reply Jitter

F1/F2 Spacing (ATCRBS only)
Preamble Spacing (Mode S only)
Pulse Width

©ONoOOA~WNE

All measurements are taken from the reply assigned SYNC or the reply associated with the interrogation
assigned the SYNC tag. Of these Frequency, Power, and Pulse Width measurements are taken from the
reply pulse selected by the operator (MEASURED PULSE: button).

SUPPRESSOR PULSE

The SUPPRESSOR PULSE output is a 33 us pulse beginning 0.8 us prior to SPR, when SPR is in its
nominal position. Both digital and analog outputs are available. The analog output’s voltage range is 3 to 27
Volts.
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In addition to supporting the basic transponder surveillance functions the minimum data link transponder will
provide the following capability:

o

Bidirectional air-to-air information exchange
b. Ground-to-air data uplink, Comm-A

c. Air-to-ground data downlink, Comm-B

d. Multisite message protocol

Uplink ELM transponders can receive ELMs (extended length messages) from sensors (ground stations) in
addition to the above capabilities of the minimum data link radio. ELMs are received in the Comm-C format
and consist of a burst of uplink transmissions that need not be replied to individually but are acknowledged in
a reply containing a summary of the received interrogations. The following table (Table 1, Uplink ELM
Sequence) shows the order of transmissions which constitutes an uplink ELM sequence.

1. Ground Station:  Transmit ELM Reservation (UF=4,5,20,0r 21)
Reply Delay=128us

2. Transponder: Transmit Comm-B Reservation Reply (DF=20 or 21)
Sensor Delay

3. Ground Station:  Transmit Comm-C, Initial ELM Segment (UF=24)
Sensor Delay
If n=2 (only two segments to be transmitted) proceed to step 5.

4. Ground Station:  Transmit Comm-C, Intermediate ELM Segment (UF=24)
Sensor Delay
Repeat step 4 untl all intermediate ELM segments are
transmitted.

5. Ground Station:  Transmit Comm-C, Final ELM Segment (UF=24)
Reply Delay=128us

6. Transponder: Transmit Comm-D, Acknowledge Reply (DF=24)
Sensor Delay

7. Ground Station:  Transmit ELM Closeout (UF=4,5,20,0r 21)
Reply Delay=128us
8. Transponder: Transmit Comm-B, ELM Closeout Reply (DF=20 or 21)

Table 1. Uplink ELM Sequence
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Full ELM capable transponders can generate ELMs for transmittal to the ground sensor in addition to the
before mentioned capabilities of the uplink transponder. ELMs are transmitted using the Comm-D format.
The following table (Table 2, Downlink ELM Sequence) shows the order of transmissions which constitutes a
downlink ELM sequence.

1. Ground Station:  Transmit ELM Reservation (UF=4,5,20,0r 21)
Reply Delay=128us

2. Transponder: Transmit Comm-B Reservation Reply (DF=20 or 21)
Sensor Delay

3. Ground Station:  Transmit Comm-C,ELM Authorization (UF=24)
Reply Delay=128us

4. Transponder: Transmit Comm-D, ELM Segment (DF=24)
If n=1 (only one segment to be transmitted) proceed to step 5 following sensor
Delay.
If n>1 delay for 136us and repeat step 4 until all segments have been
transmitted.
Sensor Delay

5. Ground Station:  Transmit ELM Closeout (UF=4,5,200r 21)
Reply Delay=128us

6. Transponder: Transmit Comm-B, ELM Closeout Reply (DF=20 or 21)
Table 2. Downlink ELM Sequence

The SDX2000, DATA LINK instrument provides for uplink and downlink, ELM-performance testing of data link
transponders. Testing of the minimum data link functions common to all data link transponders (surveillance,
Comm-A, Comm-B, etc.) is performed from the SDX2000, Mode S instrument. The DATA LINK instrument is
very similar to BURST MODE operation of the Mode S instrument. It is recommended that the user have a
good understanding of this operating mode before attempting to use the DATA LINK instrument. The
following Mode S instrument, special functions are not available in the DATA LINK instrument: SLS,
INTERFERENCE, PULSE AMPLITUDE and DIVERSITY.
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Burst programming of up to 16 unique uplink and/or downlink ELMs of 16 segments each is available. While
the spacing between consecutive interrogations within a burst is uniform in the Mode S instrument (a function
of the selected PRF), interrogation delays in the DATA LINK instrument may be programmed with different
values. These interrogation delays are labeled “Sensor Delay” in Tables 1 and 2 above and are
programmable as shown below in Table 3, ELM Timing. Refer to figures at the end of this section for timing
diagrams.

UPLINK SENSOR DELAYS

Initial Segment Delay Range 125us to 63ms
Segment Interval 50us to 63ms
Closeout Delay 125us to 63ms

DOWNLINK SENSOR DELAYS

Authorization Delay 125us to 63ms
Closeout Delay 125us to 63ms

Table 3. ELM Timing

A series of ELMs making up a burst sequence may also be spaced in a non-uniform fashion. Message
spacing is defined as the period beginning at P1 of the last interrogation of a message and ending at P1 of
the first interrogation of the following message. The programmable range for message spacing is 400 us to
100 s. Burst spacing is the period between the first interrogations of consecutive bursts (P1 to P1). Burst
spacing has a programmable range of 1 to 130 s. If the user wishes to execute only one burst sequence this
can be accomplished by selecting the Single option from the Burst Trigger menu.

Programming a burst sequence begins at the ELM level. Messages are numbered from 1 to 16. ELM setup
is accomplished from the DATA LINK MESSAGE SETUP page. Access this page by pushing the
Interr/Replies button on the top level DATA LINK page. From the Protocol menu the user selects either the
uplink or downlink ELM template. From these templates all data and timing entries required for creating an
ELM are made. After the desired number and type of ELMs have been programmed, the spacing between
each message must be entered. The message spacing is entered from the MESSAGE SUMMARY AND
SPACING page, which is accessible from the DATA LINK MESSAGE SETUP screen (Summary button).
From this screen the user can quickly ascertain the overall burst format and timing. Individual messages can
be turned “ON” and “OFF” or copied by dragging and dropping the desired message to another messages
location. This feature can reduce the time to create a burst sequence where multiple messages of identical
or similar format are required.

RF OUTPUT SETTINGS
Same as ATCRBS instrument.
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REPLY PASS/FAIL CRITERIA

The pass/fail criteria for replies in the Data Link instrument are identical to the Mode S instrument (see MODE
S INSTRUMENT, REPLY PASS/FAIL CRITERIA). Reply delay and preamble pulse position (P2, P3, and P4)
are tested for validity before the reply data is decoded. Mode S replies must fall within a 4.0 us window,
centered at the nominal reply delay position. Each preamble pulse must fall within a 150us window centered
at the nominal location of each pulse All pulse positions are relative to P1 of the reply.

REPLY DECODE
Same as Mode S instrument.

ERROR MESSAGES

UPLINK ELM
Reservation Reply Errors Acknowledge Reply Errors Closeout Reply Errors
1. No Reply 1. No Reply 1. No Reply
2. DF!=20,21 2. DF!=24 2. DF!=20,21
3. Reply Delay Error 3. Reply Delay Error 3. Reply Delay Error
4. Data Decode Error 4. Data Decode Error 4. Data Decode Error
5. lIS!=(IIS from ELM Res.) 5. TAS!=bitmap of #segments
received

DOWNLINK ELM
Reservation Reply Errors Segment Errors Closeout Reply Errors
1. No Reply 1. No Reply 1. No Reply
2. DF!=20,21 2. DF!I=24 2. DF!=20,21
3. Reply Delay Error 3. Reply Delay Error 3. Reply Delay Error
4. Data Decode Error 4. Data Decode Error 4. Data Decode Error
5. DR<16 5. # of received segments!=
6. Programmed segment count!= programmed segment count

DR + 15

7. 1IS!=(IIS from ELM Res.)

SCOPE SYNC
The SCOPE SYNC function gives the user the ability to output a sync pulse coincident to the interrogation or
the UUT reply.

UUT MEASUREMENTS

The following UUT parameters are measured and displayed to the operator:
1. Frequency

Power

Reply Delay

Reply Jitter

Preamble Spacing

Pulse Width

oOghwN
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Measurements are taken from the UUT reply selected by the user from the MEASURED REPLY menu.
Frequency, Power, and Pulse Width measurements are taken from the reply pulse selected from the
MEASURED PULSE menu.

SUPPRESSOR PULSE

The SUPPRESSOR PULSE output is a 33 us pulse beginning 0.8 us prior to SPR, when SPRis in its
nominal position. Both digital and analog outputs are available. The analog output’s voltage range is 3 to 27
Volts.

DATALINK TIMING DEFINITIONS
Datalink timing is illustrated using the example burst sequence shown below. The sequence is composed of

two ELMs. The first message (MES1) is a 16 segment UPLINK while the second message (MES2) is a 16
segment DOWNLINK.

BURST SPACING —— BURST SPACING
MES1 | | MES2 MES1 | | MES2 MES1
MESSAGE SPACING MESSAGE SPACING

EXAMPLE BURST SEQUENCE

BURST SPACING: The period beginning at P1 of the first interrogation of MES1 and ending at P1 of the first
interrogation of MES2 (range = 1 to 130 s).

MESSAGE SPACING: The period beginning at P1 of the last interrogation of MES1 and ending at P1 of the
first interrogation of MES2 (range = 400 us to 100 s).
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SEGMENT INTERVAL

SDX RES ‘ SEG1 u SEG2 % SEG16 CLS

RES ’ CLS
uut REPLY ACK REPLY

»1 INITIAL SEG CLOSEOUT F
DELAY DELAY

EXAMPLE UPLINK ELM SEQUENCE

INITIAL SEGMENT DELAY: The delay from P1 of the reservation reply to P1 of the initial UPLINK segment
(range = 125 us to 63 ms).

SEGMENT INTERVAL: The period from P1 to P1 of adjacent UPLINK segments (range = 50 us to 63 ms).

CLOSEOUT DELAY: The delay from P1 of the acknowledge to P1 of the closeout interrogation (range = 125
us to 63 ms).

AUTH CLOSEOUT
DELAY DELAY
SDX RES AUTH CLS

RES CLS
uut REPLY ‘ SEG1 u SEG2 p SEG16 REPLY

EXAMPLE DOWNLINK ELM SEQUENCE

AUTHORIZATION DELAY: The delay from P1 of the reservation reply to P1 of the authorization (range =
125 us to 63 ms).

CLOSEOUT DELAY: The delay from P1 of the last DOWNLINK segment to P1 of the closeout interrogation
(range = 125 us to 63 ms).
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The DME (Distance Measuring Equipment) instrument provides the capability for testing and calibration of
DME receivers in both X and Y channel modes as well as ARINC 568 Digital DME Indicators. The instrument
responds to UUT interrogations with two gaussian shaped reply pulses. DME interrogation and reply timing
is shown in the first two illustrations of Figure 11, DME Interrogation/Reply Pulse Timing. The operator is
given the ability to deviate from the nominal pulse spacing by a maximum of +/- 7.9us if desired.

RF OUTPUT SETTINGS

The user is free to select any frequency within the 952 to 1223 MHz SDX generator limits with a resolution of
10 KHz. There are three different methods the operator may use for selecting generator frequency. The
generator frequency may be entered directly with a virtual keypad, by selecting the DME channel, or by
selection of the VOR channel paired to the desired DME channel. Interrogation power can be adjusted in 0.1
dB increments from 0 to -110 dBm.

Generator power can be adjusted in 0.1 dB increments from 0 to -110 dBm. Accurate power levels are
generated and maintained through the use of an automatic leveling circuit that monitors the output and servos
the level accordingly. This topology requires multiple interrogations and/or replies to obtain the desired
power level after a level change. For example, during transponder operation the required time for the
automatic leveling circuit to servo the output to the desired level is a function of the selected PRF. Higher
PRF values will result in faster leveling of the output.

PULSE TIMING

As shown in the first two illustrations of Figure 11, nominal spacing of reply pulses in X and Y modes is 12
and 30 us respectively. The operator may program the SDX to deviate from the nominal P1 to P2 spacing by
+/- 7.9 us.

INTERROGATOR PASS/FAIL CRITERION

For a DME interrogation to be considered valid it must meet or exceed the SDX2000 interrogation pass/fail
criterion. Invalid interrogations will not be included when calculating UUT Interrogation Rate. Testing of
interrogation pulse widths and spacing is performed. To pass the interrogation pulse width requirement the
pulses must be a minimum of 2.5 us and a maximum of 4.5 us wide (ARINC 568 pulse duration specification
is 3.5 +/- 0.5 us). As shown below, there are two pass/fail options for P1 and P2 spacing which the user may
choose from: narrow or wide.

Narrow: Selects a 1.0 us P2, pulse-position window, centered at 12 us (X Mode) or 36 us (Y Mode)
following the 50% point, rising edge of P1.

Wide: Selects a 4.0 us P2, pulse-position window, centered at 12 us (X Mode) or 36 us (Y Mode)
following the 50% point, rising edge of P1.
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DME INSTRUMENT cont.
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Figure 11. DME Interrogation/Reply Pulse Timing
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DME INSTRUMENT cont.

RANGE SIMULATION

The interval between the received interrogation and transmitted reply is a function of the user programmed
RANGE whose limits are 0 to 400 nmi. In addition , a -1 nmi offset feature is provided to the user. If
asserted, the actual simulated range is 1 nmi less than the displayed RANGE value. Two other user
programmed parameters affect the simulated range, VELOCITY and ACCELERATION. VELOCITY can be
programmed for either inbound or outbound simulation. Inbound velocity decrements programmed range to
zero nmi then increments to 400 nmi. Outbound velocity increments programmed range to 400 nmi then
decrements to zero nmi. The velocity limits are 0 to 10,000 kts. Velocity rate of change is affected by the
programmed ACCELERATION. Non-zero acceleration increments the velocity to 10,000 kts then
decrements to O kts.

SQUITTER
The operator may adjust the SQUITTER RATE from 0 to 8000 Hz. Squitter is compliant with ARINC 568 at
2700 Hz.

ECHO
When selected, ECHO pulses are generated at a constant simulated distance of 30 nmi (regardless of the
reply range).

IDENT/EQUILIZER

When selected, IDENT can be programmed to produce a unique Morse code or a constant tone (1350 Hz).
The operator is free to vary a number of code parameters such as CODE RATE, DOT TIME, DASH TIME,
etc., and may turn EQUALIZER pulses on or off.

REPLY EFFICIENCY

Reply efficiency range is 0 to 100 percent with 1 percent resolution. Only valid interrogations (see
INTERROGATOR PASS/FAIL CRITERION above) are relevant to the SDX for percent reply. Non-valid
interrogations are ignored.

ARINC 568 SERIAL DATA

A Serial Data Output is provided which conforms to ARINC Characteristic 568 requirements. The serial BCD
distance word is controlled from the touch screen and has a user selectable range of 0 to 400 nmi. A Serial
Data Input is provided for observing the UUT’'s measured range. The range value is displayed in the
MEASURED DISTANCE window of the SDX2000 display and can be compared to the SDX2000's simulated
range which is present on the same DME Instrument page.

UUT CHANNELING
Frequency channeling of the UUT can be accomplished using the SDX2000, 2-out-of-5, VOR, paired-
channel output. This output provides a convenient method of UUT channel control when in a frequency
stepping test mode.

1-1 May 12/06 Page 25



(QEROFLEX

SDX 2000 Maintenance/Operation Manual

CHAPTER ONE - GENERAL INFORMATION AND OPERATING INSTRUCTIONS

SECTION 1. INSTRUMENT DEFINITION
DME INSTRUMENT cont.

SELF INTERROGATION

A SELF INTERROGATION operating mode is available. In this mode two pulse outputs, RANGE RATE and
R/NAV, are active without requiring external DME interrogation of the SDX2000. For each change in
simulated range of 0.1 nmi a 7 us RANGE RATE pulse is output. The R/NAV output provides a pulse pair
whose spacing is equal to the interrogation-to-reply delay period.

SCOPE SYNC
A SCOPE SYNC output at the front of the SDX2000 provides a means for triggering an oscilloscope or other
instrument to the following operator selectable events:

Squitter
Reply
Echo
Ident

rpwONPE

UUT MEASUREMENTS
The following UUT parameters are measured and displayed to the operator:

Frequency

Power

Interrogation Rate

Measured Distance (568 Serial Data Input)

NS .

SUPPRESSOR PULSE
The SUPPRESSOR PULSE output is a 33 us pulse beginning 3.5 us prior to P1 of a range reply. Both digital
and analog outputs are available. The analog output’s voltage range is 3 to 27 Volts.
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SECTION 1. INSTRUMENT DEFINITION
SETUP AND SPECIAL FUNCTIONS

The SETUP menu contains special conditions or selections that allow the user to configure certain operations
prior to use of the SDX 2000 or infrequently during the course of a test. This menu also allows the user to
store and recall up to 10 SDX 2000 "states". Any conditions set in any and all of the other menus will be
saved for later recall. The following lists the SETUP menu functions:

Store and recall of complete SDX 2000 current configuration
Set the IEEE 488 interface address

Rear I/O Control

Display Screen Color Control

Touchpanel Calibration

Software/Hardware Version Display

Software Update (through upload to flash memory)

Cable Loss

Input Power Control
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SECTION 2. EQUIPMENT DESCRIPTION

The SDX-2000 has four normal modes of operation, termed "Instruments”; ATCRBS (for ATCRBS - only
transponder testing), MODE S (for combination ATCRBS and Mode Select transponders, including
DATALINK, Level 5), DATALINK (for testing COMM-C uplink and COMM-D downlink), and DME (for
testing the common DMEN style distance measuring interrogators).

The additional modes, SETUP and CAL, are provided to allow the operator to select various optional

parameters when testing one or more of the systems supported. This allows the operator and the
calibration technician a means to verify proper operation of the SDX system.
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SECTION 3. UNPACKING AND INSPECTING EQUIPMENT

Exercise extreme care when unpacking the unit and accessories. Make a visual inspection of the unit for
evidence of damage incurred during shipment. If a claim for damage is to be made, save the shipping
container to substantiate the claim. When equipment has been unpacked, return all the packing material
to the container for future use in storing or shipping the equipment. Remove any connector covers before
using the TUA. Replace connector covers on the connectors when the equipment is not in use.
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The SDX 2000 is designed to mount in a 48.26 cm rack mount (19"). The SDX 2000 can also operate as
a desk top unit.

CAUTION VISUAL INSPECTION OF ALL INTERFACE CONNECTORS MUST BE DONE BEFORE

MOUNTING THE EQUIPMENT. INSURE THAT ALL CONNECTORS ARE SECURE AND
FLUSH.

CAUTION: INSPECT CONNECTORS FOR DAMAGE TO CONTACTS OR PINS. DO NOT ATTEMPT
TO MATE CONNECTORS IF CONTACTS OR PINS ARE DAMAGED.

To mount the SDX 2000 into a 19" rack:

1. Route all wires and cables through the rack, then position the SDX 2000 in the desired position within
the rack assembly.

2. Insert and tighten all rack mounting screws.

3. Connect all cables and power cords.

Note: The SDX2000 employs an automatic voltage sensing power supply and does not require that the
line voltage be selected at the rear panel connector prior to connection to the power source. Although it is
not necessary to select the appropriate line voltage at the rear panel connector, please ensure that the
proper value of line fuse is installed prior to power supply connection. Refer to general specifications ,
section 6, 1.18 power requirements for power line requirements.

4. Connect the power cord as shown in the photo below. The power cord requires a ferrite, JPN 13-
0026-02, to be attached to pass the EMI requirement for the unit. The Ferrite must be installed as

close to the unit as possible with the power cord passing through the ferrite twice as shown in the
illustration on the following page.

5. If an external mouse is to be used with this unit, a 9-pin EMI Pl filter adapter (JPN: 30-5037-02) is
required to pass EMI requirements for this unit. First plug the 9-pin adapter in J36 (mouse port), then
plug the mouse cable into the 9-pin EMI filter adapter.
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SECTION 4. EQUIPMENT INSTALLATION - RACK MOUNT (Cont.)

Figure 12. Power Cord Installation

NOTE: The front and rear panels of the SDX 2000 must not be obstructed. Recommended minimum
clearance for front and rear panels is 10,16 cm (4"). Airflow through the SDX 2000 is required for
proper operation of the unit.

NOTE: For regulatory compliance this equipment may need further testing in the end system when rack
mounted.

POST INSTALLATION CHECK

The SDX 2000 completes a limited power-on-self-test (POST) on every power-up cycle. A successful
completion (no errors) of the POST is an indication that the unit is operating within specification.
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5.1 ATCRBS
5.1.2
ATCRBS
Measured Pulse: UuT Frequency
511
513
Interr Type

Pulse Timing [C1[a1][c2[A2][C4 [a4]B1[D1[B2][D2[[B4 [D4]

PRF

m Reply Delay Reply Jitter F1/F2 Spacing F1 Pulse Wiidth
snrremency || I B D

1030.00 MHz
Gen Power

£50.0 dBm

5.14
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5.1 ATCRBS

5.1.1 MEASURED PULSE SCREENS

MEASURED PULSE

Available Pulses Pulse Number Input Source

ATCRBS

Cancel
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SECTION 5. OPERATING INSTRUCTIONS
5.1 ATCRBS

5.1.2 MEASURED UUT PARAMETERS SCREEN

Fregquency

Code
b = [C1[a1]c2[a2]c4[a4] X [B1][D1[B2[D2[B4[D4|
Reply Delay Rephy Jitter F1F2 Spacing F1 Pulse Width
F G H I
A — Measured Frequency F — Reply Delay
B — Measured Power G — Reply Jitter
C — Percent Reply H — F1/F2 Spacing
D — Code | — F1 Pulse Width

E — Decoded ATCRBS Pulses
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5.1 ATCRBS

5.1.3 CONTROL PANEL

A B
H
Interr Type Scope Sync Rear Panel
C Mode A | Inputs |
Pulse Timing Double Interr Averaging
PRF Prepulse
K
E . 100
Gen Frequency UF Address
F 1030.00 MHz

Gen Power Suppressor

o o so0dem ] on NS |

After selecting the Expand Control Panel button, this screen is displayed. Selecting button A will restore
the main ATCRBS screen on the display.

A - Compress Control Panel G - Generator Output Power
B — Expand Control Panel H - Scope Sync Control

C - Interrogation Type | — Rear Input Panel

D - Pulse Timing J - Averaging

E - Pulse Repetition Frequency (PRF) K — Double Interrogation

F - Generator Output Frequency L — Suppressor
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5.1 ATCRBS
5.1.3 CONTROL PANEL

A: COMPRESS CONTROL PANEL

Press

B: EXPAND CONTROL PANEL

Press D

C: Interrogation Type

INTERR TYFPE

Interr Type

Mode 31A

Press
B MW D |

Al
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5.1 ATCRBS
5.1.3 CONTROL PANEL

D: PULSE TIMING
SCREENS

PULSE TIMING

Available Pulses Pulse Mumber Timing Control

Pulse Timing

Press
Pulse Width

n Offset (us)
0.000
Pulse Position
Offset {us)
0.000

I SDX RF Interr
P Clear

Default All
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SECTION 5. OPERATING INSTRUCTIONS
5.1 ATCRBS

5.1.3 CONTROL PANEL

E: PULSE REPETITION FREQUENCY

PRF

oros l 100 |
F: GENERATOR FREQUENCY SCREENS GENERATOR FREQ

Gen Frequency
1030.00 MHz
Press Frequency (MHz)

1030.00

Freq Offset (MHz)

G: GENERATOR POWER SCREENS

GENERATOR POWER
Gen Power

50.0 dBm Top Power (dBm)

Modulation
Frequency (MHz)

1030.00 [ Oon |

Press
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SECTION 5. OPERATING INSTRUCTION

5.1 ATCRBS

5.1.3 CONTROL PANEL

H: SCOPE SYNC CONTROL

Scope Sync SCOPE SYNC

Interr

Press

I: REAR PANEL INPUTS REAR PANEL INPUTS

Rear Panel

m quulati_on 1.0 MH; _ PRF .

Top Internal Internal Internal
Btm Internal

Press

Measurement

UUT Video Gate Antenna

Internal Internal RF 110
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SECTION 5. OPERATING INSTRUCTION
5.1 ATCRBS
5.1.3 CONTROL PANEL

J: AVERAGING

Averaging

AVERAGING SETUP MENU

Measured Param  Samples Minimum Maximum Current

Press

raosracs | [N I RN IR

K: DOUBLE INTERROGATION
DOUBLE CONTROL
orocs b OFF |

Double Spacing
(uS)
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SECTION 5. OPERATING INSTRUCTION
5.1 ATCRBS

5.1.3 CONTROL PANEL

L: SUPPRESSOR SUPPRESSOR

Suppressor
| off | rulse Wdh (uS)
Press

Suppressor Position Offset (uS)

Amplitude (Volts)
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5.1 ATCRBS

5.1.4 SPECIAL FUNCTIONS PANEL

Interference Pulse Amplitude

SLS

SLS SETTINGS

Position Offset {us)

SLS pulse position, width and amplitude can be 0.000

o , Setup I .
modified by pressing which Width Offset {us)

will open the SLS settings screen.
0.000

To activate SLS press

Amplitude QOffset
(dB)
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5.1 ATCRBS

5.1.4 SPECIAL FUNCTIONS PANEL
Interference:

To activate Interference press

INTERFERENCE SETTINGS

then press Position Offset Absolute Width
{us) {us)

Interference

Setup

to modify position offset, m 0.800

absolute width, amplitude offset and spacing. Amplitude Offset Spacing (us)

(db)
00 |

Pulse Amplitude:

To activate Pulse Amplitude press PULSE AMPLITUDE
Pulse Amplitude I

then press

P2 (dB)
Setup

to modify amplitude offset.

P3 (tB)

P4 (dB)

P (tB)

1'5 May 12/06 Page 13



(QEROFLEX

SDX 2000 Operation Manual

CHAPTER ONE - GENERAL INFORMATION AND OPERATING INSTRUCTIONS

SECTION 5. OPERATING INSTRUCTIONS

5.2 MODE S 5.2.2
11:11 AM
Measure Reply Frequency %Reply
1: UF 11 L
Measured Pulse F
5.2.1 ATCRBS Mode S

Data Format

5.2.3

Test Mode

Pulse Timing Rephy Delay Rephy Jitter P1/P2 Spacing P1 Pulse Width

PRF

. Interval (sec)
m Squitter Data Top Bot  Total
o SRS I )
Gen Freguency

1030.00 MHz

Gen Power

£0.0 dBm

525 524
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5.2 MODE S

5.2.1 MEASURED PULSE SCREENS

MEASURED PULSE

Available Pulses Pulse Number Input Source

Cancel
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5.2 MODE S

5.2.2 MEASURED UUT PARAMETERS SCREEN

A B C

Frequency Power YRephy

ATCRBES Mode S

Data Format

E DF=-- FS=- DR= - UM=-- AC=-- --
Reply Delay Reply Jitter P1/P2 Spacing P1 Pulse Width
G
H : ; I
Squitter Data Top Bot  Total
= B I
K L M N O
A — Frequency | — P1/P2 Spacing
B — Power J — Pulse Width
C — Percentage Reply ATCRBS K — Decoded Squitter Data
D — Percentage Reply Modes L — Top Antenna Squitter Interval
E — Reply Data M — Bottom Antenna Squitter Interval
F — Data Format N — Total Squitter Interval
G — Reply Delay O — Extended Squitter

H — Reply Jitter
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5.2 MODE S

5.2.3 CONTROL PANEL

A H
B
Test Mode Scope Trig Rear Panel
c | Inputs !
Pulse Timing Averaging
D Default | Samples [ J
K
PRF Prepulse
" 100 | L
Gen Frequency UF Address
F 1030.00 MHz M
Gen Power Suppressor

G 50.0 dBm N

A — Compress Control Panel H - Scope Trigger Control

B — Expand Control Panel | — Rear Panel

C - Interrogation Setup J - Averaging

D - Pulse Timing Setup K — External Sync

E - PRF Rate Setup L — Prepulse

F - Generator Frequency Setup M — UF Address Selection

G - Generator Power Setup N - Suppressor

A: COMPRESS CONTROL PANEL

Press

B: EXPAND CONTROL PANEL

Press
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5.2 MODE S
5.2.3 CONTROL PANEL

C: INTERROGATION MODE SELECTION SCREEN

Test Mode
Mode A
Press
The method of Interrogation is controlled using this screen. It
TEST MODE is accessed by selecting the INTERROGATION button.
NORMAL: In the NORMAL mode, the ‘ON’ interrogations will

be transmitted in the sequence set up in the interrogation
table. The Interrogations will be sent at the PRF Rate.

Double

DOUBLE: In DOUBLE mode and INTERLACE mode, the
interrogations in table entries 1 and 2 will be turned on and
all others turned off. On return to either BURST or NORMAL
mode, the previous state of the interrogation table will be
restored. In DOUBLE mode, the two interrogations will be

m sent at the PRF separated by the value for DOUBLE
SPACING.

BURST: In BURST mode, the rate of interrogations is
m controlled by the user. The user can select how many
interrogations are sent at the PRF rate. The process is
initiated by pressing the BURST START button, which will
appear on the MODE S main page when the BURST Mode is
selected. The bursts will continue at a user defined burst
spacing until BURST STOP is pressed, or another mode is
selected. Setting the burst spacing to zero allows a burst to
occur only when the BURST START button is pressed. This
is referred to as single burst mode of operation. An
alternative to using the BURST SPACING is to utilize the
incoming SQUITTER to trigger the BURST of interrogations.

The number of received squitters can be programmed.
INTERLACE: Interlace test mode makes it possible to output two interrogations (ATCRBS followed by
Mode S) at a programmable ratio. A ratio of first to second is entered by the user. The rate of the
first interrogation is defined by the PRF rate.

SETUP: After selecting a function (Double, Burst, or Interlace), select the SETUP button to enter the
setup screen for that function.
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SECTION 5. OPERATING INSTRUCTIONS

5.2 MODE S

5.2.3 CONTROL PANEL

C: INTERROGATION MODE SELECTION SCREEN

SETUP

After selecting the Double mode of
Interrogation setup, this screen will be
displayed. Selecting "GO BACK" will
return you to Interrogation mode
selection without making any changes.
To change the spacing between Double
Interrogation Pulses, select the
"SPACING (us)" button. Enter the
desired value, or select the default
timing. Select "DONE" to continue

After selecting the Burst Interrogation
mode setup, this screen will be
displayed. Selecting "GO BACK" will
return you to Interrogation mode
selection without making any changes.
The Burst Gap timing can be changed
by selecting the "BURST GAP" button.
Enter the desired value, or select the
default timing. To use Squitter, select
the "USE SQUITTER" check box.
Select "DONE" to continue. A new
control will be displayed at the bottom of
the SDX 2000 screen. Select "BURST
START" to start the Burst Pulses, and
select "BURST STOP" to stop the
pulses after being started.

(cont.)

DOUBLE SETUP

Spacing (us)

10.000

Go Back

BURST SETUP

Interrogations Per Burst

Burst Spacing (sec)

Go Back

1-5
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SECTION 5. OPERATING INSTRUCTIONS

5.2 MODE S

5.2.3 CONTROL PANEL

C: INTERROGATION MODE SELECTION SCREEN (cont.)

INTERLACE SETUP SCREEN

INTERLACE SETUP

Go Back
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SECTION 5. OPERATING INSTRUCTIONS
5.2 MODE S
5.2.3 CONTROL PANEL

D: PULSE TIMING

SCREENS PULSE TIMING

Pulse Timing

Default

Available Pulses Pulse Number Timing Control

Press

Pulse Width
Offset (us)

0.000

Pulse Position
Offset (us)

I SDX RF Interr

Default All
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SECTION 5. OPERATING INSTRUCTIONS
5.2 MODE S

5.2.3 CONTROL PANEL

E: PRF Rate Setup

PRF

orose l 100 |
F: GENERATOR FREQUENCY SCREENS GENERATOR FREQ

Gen Freguency
1030.00 MHz
Press

Frequency (MHz)

1030.00

Freq Offset (MHz)

G: GENERATOR POWER SCREENS

GENERATOR POWER
Gen Power
50.0 dBm Top Power (dBm)

Meodulation
Frequency (MHz)

1030.00 [ on |

Press
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SECTION 5. OPERATING INSTRUCTIONS
5.2 MODE S
5.2.3 CONTROL PANEL

H: Scope Sync Control
Scope Sync

SCOPE 3YNC

Interr

I: Rear Panel

Rear Panel REAR PANEL INPUTS

quulati_on 1_0 MH; _PRF _

E E &

Top Internal Internal Internal
Btm Internal

Press

Measurement

UUT Video Gate Antenna

Internal Internal
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J: Averaging AVERAGING SETUP MENU

Press
Averaging

Measured Param  Samples Minimum Maximum Current

rusosrecro | (KN I IEEEEE IEEEE
rusowwr | [ R RN R
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K: External Sync Timing Control

Ext Sync
Press

L: Prepulse Timing Control

Prepulse

Press

M: UF Address Selection

UF Address
User
Press

N: Suppressor SUFPPRESSOR

Suppressor
[ of | Pulse Width (uS)
Press

Suppressor Position Offset (uUS)
Amplitude (Volts)

S— 0.000
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5.2.4 SPECIAL FUNCTIONS PANEL

A B C D
Interference Pulse Amplitude Diversity

1

A-SLS

B — Interference

C — Pulse Amplitude
D — Diversity

E — Setup
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5.2.4 SPECIAL FUNCTIONS PANEL
Asts

To activate SLS press SLs SLS SETTINGS

Position Offset {us)

SLS pulse position, width and amplitude can be
Setup 0.000

modified by pressing Iwhich
will open the SLS settings screen. Width Offset {(us)

0.000

Amplitude Offset
(dB)

B: Interference:

To activate Interference press
INTERFERENCE SETTINGS

Interference

then press Position Offset Absolute Width
(us) (us)

Setup . .
to modify position offset,
absolute width, amplitude offset and spacing. m 0.800

Amplitude Offset Spacing (us)

(k)
00 |
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C: Pulse Amplitude:

To activate Pulse Amplitude press
- P P PULSE AMPLITUDE
Pulse Amplitude I
then press

Setup P2 (dB)
to modify amplitude

offset.

P3 (dB)

P4 (dB)

Pi (dB)
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D: Diversity: DIVERSITY SETTINGS

Diversi
Press ity I then

Mode S Bottom Frequency

Setup | Non-Coherent

Top Power Bottom Power
(dBm) (dBm)

Bottom Delay (uS)

1'