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Avionics

S-1403DL/MLD Mode S Accessory Unit

• Easy to operate

• Control via IEEE.488 GPIB v13 or

ATC-1400A

• Support for MTL, COMM C and COMM D

• User defined screens for user specific

tests

• Two-year limited warranty

Aeroflex is a leader in the design, manufacture

and marketing of Avionics test systems.

The S-1403DL/MLD Mode S accessory unit is

designed to interface with the ATC-1400A

Transponder/DME Test Set. The 

S-1403DL/MLD/ATC-1400A (Mode S Test

System) simulates an ATCRBS/Mode S equipped

Secondary Surveillance Radar (SSR) ground sta-

tion.  The Mode S Test System provides pulse

and Differrential Phase Shift Keying (DPSK)

modulated signals for testing Air Traffic Control

Radar Beacon Systems (ATCRBS) and Mode

Select (Mode S) transponders.

Operation 

The S-1403DL/MLD Mode S accessory unit supports the new
Mode S Data Link and ADS-B (extended DF17 squitter).  The “DL”
is backward compatible with the “C” model.  Current ATE programs
implemented on the S-1403C will operate with the S-1403DL/MLD
without program changes.  The unit provides additional pulse code
modulation, as specified by RTCA/DO-181 to the ATC-1400A for
testing ATCRBS and Mode S transponders including Data Link,
ADS-B and MLD (Multi Level Diversity) requirements. The 
S-1403DL/MLD may also be used as a stand-alone unit to perform
limited Mode S tests.

Interconnect

The S-1403DL/MLD may be hard mounted to the ATC-1400A
using supplied hardware.  Electrical interface to the ATC-1400A is
via the Aeroflex and AUX buses using two 25-way interconnect
cables and three SMB-to-SMB coaxial cables.  Line power is
switched through the S-1403DL/MLD for synchronized power-up
of both test sets. 

Standard Features

• Over 30 new screens, including support for MTL, Comm

C and Comm D formats

• Remote Operation via IEEE 488.2-1987 or RS-232

• Rapid updating of data fields using continuous rotation

"SLEW" knob or keypad

• Rear panel interconnects for control and signal monitor-

ing

• Control of P
2
, P

3
, P

4
and P

6
width, offset and amplitude

• Fixed frequency/fixed level RF output for diversity anten-

na testing

• Mode S interrogation rates up to 2500 PRF burst
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• Onboard GPIB interface to increase the speed of ATE test 

routines

• Battery back-up memory for storage of additional test data

• PRF generator from 99.999 sec to 7999 Hz

• Flash memory for easy firmware upgrades
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Mode Select (Pulse Variable)

ATC

ATC-1400A only provides the pulse modulation (A, C, etc.). The
Accessory unit will measure and display Reply Delay for ATC modes.

SEQ

Mode S interrogations are provided from the Accessory unit (outputs
the stored sequence).  PRF selection is made from the ATC-1400A
front panel switches.  The ATC-1400A transponder mode select switch
is overridden.

ACS

ATCRBS All-Call short

PRF selection is made from the ATC-1400A front panel switches.

ACL

ATCRBS/Mode S All-Call long

PRF selection is made from the ATC-1400A front panel switches.

INTLCE

Set ratio of Mode S interrogations (from the sequence menu) to
ATCRBS interrogations

NOTE:  Mode S interrogations are interlaced with a fixed delay of 400
ps following P

1
.

DI

Set double interrogation modes (any combination of ATCRBS, All-Call
and Mode S).

NOTE:  Enable and DI delay are controlled by the ATC-1400A front
panel switches.

BURST

Program the BURST key to output ATC, ACS, ACL or SEQ formats, fol-
lowed by the BURST number value of 1 to 999.

P
4
/P

6
Control

All-Call modes (P
4
)

Width

Calibrated at 0.8 µs for P
4

(short) and 1.6 µs for P
4

(long).  Variable
independent of P

1
, P

2
and P

3
from 0.2 to 3.55 µs in 0.05 µs steps for

P
4

(short) and from 0.2 and 3.55 µs for P
4

(long).

Deviation

Independently variable ±1.95 µs relative to CAL position in 0.05 µs
steps

Amplitude

Variable from -19 to +6 dB in 1 dB increments 

NOTE:  SLS control "ON" on the ATC-1400A overrides the variable
amplitude.

Accuracy:  ±0.3 dB for -10 to +3 dB

Rise Time

50 to 90 ns

Fall Time

50 to 200 ns

Mode S (P
6
)

Width

Calibrated at 16.25 or 30.25 µs (56 or 112 phase reversals), variable
±1.5 µs in 0.05 µs steps

Deviation

CAL at 3.5 µs following P
1
, variable ±1.95 µs in 0.05 µs steps

SYNC Phase Reversal

Control

ON / OFF

Deviation

Calibrated at 2.75 µs after the rising edge of P
2

(CAL).  Variable from
+1.75 to +3.75 µs relative to the rising edge of P

6
in 50 ns steps (All

DPSK data will deviate accordingly.)

SLS

SLS control on the ATC-1400A disables all other pulse amplitude con-
trol and enables the SLS pulse.

Width

Fixed at 0.8 µs, accuracy ±100 ns

Position

For ATC and ALL CALL functions, 2.0 µs following leading edge of P
1
.

For Mode S, fixed relationship to Sync Phase Reversal from -0.4 µs
before SPR to +0.4 µs following SPR

Amplitude

Variable from -19 to +6 dB in 1 dB increments

Accuracy:  (Same as P
4
)

Reply Delay

ATCRBS

Measures delay from P
3

to F
1

to a resolution of 25 ns

Range:  2 to 4 µs

Accuracy:  ±50 ns

Mode S

Measures leading edge of P
4

(CAL) to leading edge of P
1

Range:  126 to 130 µs

Accuracy:  ±50 ns

% Reply

ATC

0% to 100% in 1% steps.  Displays percent of valid replies that are
ATCRBS only
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SEQ

0% to 100% in 1% steps.  Displays percent of valid replies that are
Mode S only

Ant. A

Displayed on ATC-1400A front panel

Ant. B

0% to 127% in 1% steps.  Displays percent of valid replies that return
through antenna B
Accuracy +1, -0 counts

Decoder

Decodes downlink data and generates parity information which is com-
pared to the "AP" field to check errors

Squitter

Indicates Squitter period from 0 to 9.99 seconds in 10 ms steps
Accuracy ±0.5 ms

Address

Mode S address selectable from 1 to 2 to the 24th Power

SSEEQQUUEENNCCEE  MMEENNUU

Sequence Menu

The Sequence Menu allows the input of Uplink Formats in a program-
mable sequence of up to 16 items.  Downlink Formats are read-only.

Uplink Format

UF00, UF04, UF05, UFll, UF16, UF20 and UF21 are predefined field
locations per Table B-3 of the Operation/Maintenance Manual.
Formats "S" and "L" are user defined 56-bit and 112-bit words consist-
ing of 5 bits octal formatted data, 27 and 83 bits (S/L) of octal infor-
mation data, and 24 bits of octal UUT data.

Downlink Format

DFOO, DF04, DF05, DF11, DF16, DF20 and DF21 are predefined
field locations per Table B-3 of the Operation/Maintenance Manual.
Formats "S" and "L" are three fields of generic data consisting of 
5 bits of octal formatted data; 27 or 83 bits of octal information data
and 24 bits of octal address data.

AADDDDIITTIIOONNAALL  FFUUNNCCTTIIOONNSS

RF Level

"RFLvl" key followed by a number will raise or lower the ATC-1400A RF
level by 3.0 dB in 0.1 dB steps.  

Accuracy ±10%

Ant. B

Used to enable or disable the second RF output for diversity testing

Frequency

1030 MHz accuracy 0.001%

RF Level

-20 to -83 dBm

Accuracy

±1 dB relative to the ATC-1400A output at -50 dBm

GGEENNEERRAALL

Calibration Interval

1 year

AC Supply

100 to 120 VAC, 220 to 240 VAC, 50 Hz to 60 Hz, ≤+10% of the
nominal voltage 

48 W maximum (163 W maximum with ATC-1400A)

AC Output

Line output, fused at 3 A and switched

ENVIRONMENTAL

Temperature

5° to 40°C

Relative Humidity

≤80% for temperatures up to 31°C, decreasing linearly to 50% at 40°C
(Non condensing)

Altitude

≤4000 m (13,124 ft)

Electromagnetic Compatibility

Complies with the limits in the following standards:

EN 55011 Class B

EN50082-1 

Safety

Complies with EN 61010-1:1993 for class 1 portable equipment and
is for use in a pollution degree 2 environment.  The instrument is
designed to operate from an installation category 1 or 2 supply.

Dimensions

425 mm wide, 467 mm deep, 89 mm high

16.8 in. wide, 18.4 in. deep, 3.5 in. high

Weight

6.75 kg (15 Ibs.)
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When ordering please quote the full ordering number information.

Ordering Numbers

Versions

1403MLD-110 S-1403DL/MLD Mode S with Level Diversity, 
110 VAC operation

1403MLD-220 S-1403DL/MLD Mode S with Level Diversity, 
220 VAC operation

Accessories (Supplied)

Line Cord

AUX Bus Interface Cable

Aeroflex Bus Interface Cable

Operation Manual

3 x RF Coaxial Interface Cable

Line Cord from ATC-1400A to S-1403DL/MLD

All Aeroflex Avionics products delivered with Factory Certificate Of Calibration

Part No. 46891/094, Issue 5, 10/07

CHINA Beijing

Tel: [+86] (10) 6539 1166

Fax: [+86] (10) 6539 1778

CHINA Shanghai

Tel: [+86] (21) 5109 5128

Fax: [+86] (21) 5150 6112

FINLAND

Tel: [+358] (9) 2709 5541

Fax: [+358] (9) 804 2441

FRANCE

Tel: [+33] 1 60 79 96 00 

Fax: [+33] 1 60 77 69 22

GERMANY

Tel: [+49] 8131 2926-0 

Fax: [+49] 8131 2926-130

HONG KONG

Tel: [+852] 2832 7988

Fax: [+852] 2834 5364

INDIA

Tel: [+91] 80 5115 4501

Fax: [+91] 80 5115 4502

KOREA

Tel: [+82] (2) 3424 2719

Fax: [+82] (2) 3424 8620

SCANDINAVIA

Tel: [+45] 9614 0045

Fax: [+45] 9614 0047

SPAIN 

Tel: [+34] (91) 640 11 34

Fax: [+34] (91) 640 06 40

UK Burnham

Tel: [+44] (0) 1628 604455

Fax: [+44] (0) 1628 662017

UK Cambridge

Tel: [+44] (0) 1763 262277

Fax: [+44] (0) 1763 285353

UK Stevenage

Tel: [+44] (0) 1438 742200

Fax: [+44] (0) 1438 727601

Freephone: 0800 282388

USA

Tel: [+1] (316) 522 4981

Fax: [+1] (316) 522 1360

Toll Free: 800 835 2352
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As we are always seeking to improve our products,

the information in this document gives only a general

indication of the product capacity, performance and

suitability, none of which shall form part of any con-

tract. We reserve the right to make design changes

without notice. All trademarks are acknowledged. 

Parent company Aeroflex, Inc. ©Aeroflex 2006. 

Our passion for performance is defined by three 

attributes represented by these three icons: 

solution-minded, performance-driven and customer-focused.
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