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INTRODUCTION

General

The Control Unit CU 6401-1-(XX) for the remote controlled Mode S transponder
BXP 6402-XR-(XX) is described in this manual “Installation and Operation”.

Manufacturer
The Control Unit was developed and is manufactured by :

Becker Flugfunkwerk GmbH
Baden-Airpark B108
77836 Rheinmiinster / Germany

Telephone: +49 (0) 7229 / 305-0

Telefax: +49 (0) 7229 / 305-217
http://www.becker-avionics.de

e-mail: info@becker-avionics.de or support@becker-avionics.de

CERTIFIED QUALITY SYSTEM

The Becker quality management system is certified according to :

DIN EN 1SO 9001:2000 CERT Reg. - Nr. 12 100 20985

LICENSES AND APPROVALS

DE.21G.0075 Approval as manufacturer to EASA PART 21

DE.145.0166 Approval as maintenance organization to
EASA PART 145

Safety information

« Do not connect the unit to AC sources.
s Make sure that the unit is connected to a DC source < 33 Vv DC.

= The unit should be protected from the aircraft power supply by a dedicated
1 A circuit breaker.

= Do not connect the unit with reversed polarity to the DC source.

= Do not switch on the unit before the aircraft engines are being started.
Switch off the unit before the engines are shut down.

= Do not operate the unit under ambient temperatures below -20° C and abo-
ve + 70° C.
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Layout of manual

The manual is divided into three chapters:

- GENERAL DESCRIPTION

- INSTALLATION

- OPERATION

Revisions of the manual

All changes to the manual are recorded consecutively on the pre-page “Record of
Revisions”.

List of abbreviations

AA
ADLP
Al
ALT
ATC
BIT
CBIT
CCS
cu
CS
EASA
ELS
ENS
es
FAA
FL
FN
GND
ICAO
IBIT
D
IDT
ON
PBIT
PN

R

RX
SBY
SEL
Sl
STO
X
VFR
XPDR

Aircraft Address (24-bit ICAO)
Avionics Data Link Processor
Aircraft ldentifier (tail number)
Altitude or transponder ALT mode
Air Traffic Control

Built-In Test

Continuous Built-In Test
Company Call Sign

Control Unit

Call Sign

European Aviation Safety Agency
Elementary Surveillance
Enhanced Surveillance
extended squitter capability
Federal Aviation Administration
Flight Level

Flight Number

Ground

International Civil Aviation Organization
Initiated Built-In Test

Identifier

Ident (Identification)
Transponder ON mode (without altitude transmission)
Power-on Built-In Test

Part Number

Reply

Receiver

Standby mode

Selection

Surveillance ldentifier

Store

Transmitter

Visual Flight Rules

Transponder

34-50-10
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GENERAL DESCRIPTION

Application

Together with the Mode S remote transponder BXP 6402-XR-(XX) the Control Unit
CU 6401-1-(XX) forms the aircraft part of the air traffic control system.

General description

A.

The CU 6401-1-(XX) control unit is designed for installation in the instrument
panel of aircraft. The dimensions correspond to the standard instrument size
with a 58 mm (2% inch) diameter.

All controls are located on the front panel of the unit. The 15-pole unit connec-
tor is located at the rear side of the control unit.

A serial interface RS 422 for connection of the remote controlled transponder
BXP 6402-XR-(XX) is available at the unit connector.

The CU 6401-1-(XX) control unit in conjunction with the BXP 6402-XR-(XX) re-
mote transponder provides the following features:

(1) In the selective mode (Mode S), the controller on the ground can inter-
rogate the transponder individually using an ICAO-24-bit address, which
is unique to the particular aircraft.

(2) Support of the Sl code (Surveillance Identifier)

(3) Register capability for elementary surveillance (ELS) and enhanced sur-
veillance (EHS)

(4) Extended squitters transmission
(5) Data link capability
inherent features:

(1) Mode A - in this mode, the 4096 character code set on the control head
is sent as a reply to interrogation from a ground station.

(2) Mode C - in this mode, the encoded altitude is sent in addition to the
mode A reply. The altitude information must be delivered from an exter-
nal device.

(3) A special identifier pulse (SPI) can be activated by pressing the IDT
button in Mode A/C and Mode S.

Selftests (BITs). The Initiated Built-In Test (IBIT), the Continuous Built-in

Test (CBIT) and the Power-on Built-In Test (PBIT) are integrated in the
transponder.

34"'50"1 O Junzas/;zg(;;
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Technical data
Supply voltage

Typical consumption

Panel illumination

lllumination control current

lllumination color (display and buttons)

Control interface
Power-up time

Internal fuse protection
External fuse protection
Operating altitude

Operating temperature range
Storage temperature range
Environmental conditions
Mechanical dimensions:

- Front panel

- Instrument size diameter
- Case depth

Weight

Software

10.0 to 33.0 VDC

0.045 A at 14 V (illum. off)
0.034 A at 28 V (illum. off)
0.138 A at 14 V (illum. max.)
0.080 A at 28 V (illum. max.)
control input

max. 1 mA at 28 V

white

RS 422

2 s (including internal self-test)
F1A

1A

50000 ft. max.

-20° Cto+55°C
(short-time + 70° C)

-55°Cto+85°C
in accordance with

EUROCAE/RTCA
ED-14D/D0O-160D

61.3 x 61.3 (Hx W)
(2.413 x 2.413 inch)

58 mm (2% inch)
65 mm (2.559 inch)

0.22 kg (0.485 Ib)

The control unit CU 6401-1-(XX) is controlled by a microcontroller in the control
head. The software criticality is determined to be Level C in accordance with EU-

ROAE/RTCA document ED12B/D0-178B.

System approvals

EASA
FAA (pending)

ETS0O-2C112a

TSO-C112

34"50'1 O Ju:ea/g(;(;(;g
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Scope of delivery

Control Unit CU 6401-1-(01)

Accessories
CK 6401-C Connector kit
1 D-Sub jack 15-pole
(crimp version)
CK 6401-S Connector kit
1 D-Sub jack 15-pole
(soldering version)
Manuals:
Installation and Operation

Maintenance and Repair

Article-No.

Article-No.

Article-No.

Article-No.

Article-No.

0572.896-915

0501.794-954

0501.808-954

0584.096-071
0584.101-071
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INSTALLATION

General
Installation of the control unit CU 6401-1-(XX) is depending on the aircraft type

and its classification as well as requirements. Therefore, only general information
can be provided in this section.

Inspection before installation

Before the control unit is installed on an aircraft, a visual inspection for possible
transport damages shall be done.

A. Visual inspection
Please look out for the following defects:

(1) Dirt, dents, scratches, corrosion, broken fastening elements on housing
and housing parts.

(2) Dirt and scratches on nameplate, front plate and inscriptions.

(3) Dirt, bent or broken pins, cracked insert of unit connector and antenna
socket.

(4) Dirt, stiffness and mechanical damage to the pushbuttons, rotary swit-
ches and LC displays.

(58) Missing screws.

Mechanical installation

The control unit is designed for installation in the instrument panel of an aircraft. It
is constructed for mounting behind the panel. The circular cut out and the mounting
holes are to be drilled in accordance with the small instrument size. The mounting
place shall be at least 30 cm from the magnetic aircraft compass, to avoid any inter-
ference to the magnetic compass by the transponder.

The necessary dimensions are given in Fig. 2-1. Attachment is by means of four
screws M3x12, which are included in the delivery.
Aircraft wiring
A. The aircraft wiring of the control unit is shown in Fig. 2-2.
CAUTION :

For installations in a more severe electromagnetical environment use shielded
cable connectors and a common shielding for the control unit interwiring.

34-50-10  sune 2005



BECKER

AVIONIC SYSTEMS
INSTALLATION AND OPERATION

CU 6401-1-(XX)
B. Pin connections of the unit connector P1

The unit connector type is D-SUB 15-pole male.

Pin [Pin:Name Pin Description Source Destination Recommen-

| ded cable

| type
1 ]TX+ RS-422 data interface [CU 6401-1-(XX) BXP 6402-XR-(XX) |2xAWG26,
2 | TX- shielded
~—~—i and twisted
3 |GND ‘lDC supply Ground, DC supply voltage |CU 8401-1-(XX) |AWG20

| ‘additional connected |Ground

I to Pin 9 and 10
4 |RX+ RS-422 data interface |BXP 6402-XR-(XX) |CU 6401-1-(XX) 2XxAWG26,
5 |IRX- shielded

and twisted
6 1ILL A {llumination control Ilum. voltage Hlum. input AWG26
—
7 Not connected
8 ILL B Illumination GND Itlum. ground Hum. input AWG 20
9 GND Ground, additionally |DC supply voltage CU 6401-1-(XX) 2XAWG20
10 connected to Pin 3 Ground
11 | SUPP Supply voltage input, |DC supply voltage |CU 6401-1-(XX) 2xAWG20
12 external 1 A fuse for |source 10 to 33 V
current protection

13 |ON ON/OFF signal CU 6401-1-(XX) BXP 6402-XR-(XX) |AWG26

|
14 {Not connected
15 |Ext. ID External ldent Ident button ext. CU 6401-1-(XX) AWG 26

! !

C. Ilumination
Connect the illumination voltage to pin 6 of P 1 and attach pin 8 to the illu-

mination ground. Set illumination intensity manually in the configuration me-
nu.

5. Settings after installation

Installation mode is available from SBY mode only. To get into installation mode
press button SEL (G, see Fig. 3-1), turn with rotary encoder (B) until “INS” appears
in the bottom line of the display. Select by pressing push-button (C). The installation
setup is protected by password “6435". Enter password and press store button (F).
See table on the next page.

34-50-10  sure 2005
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Select-with button (C)

Select with rotary ‘encoder (B)

Store button (F)

ALTM SELECT GARMIN / TRIMBLE store
. NORTHSTAR store
UPS AT store
LORAN store
MAGELLAN store
SHADIN store
ARNAV store
GILHAM / PARALLEL default store
DIMMING INPUT None default store
(set illumination intensity ma-
nually in the configuration
menu)
+5V DC i store
+14V DC store
+28V DC store
SQUITTER Short ACQ SQU * default on | off/on
RERLY RATE LIMIT RPL RATE LMT store
500-1200 replies/sec.
in Mode A/C
(setting in steps of 50)
SPECIALS DATA LINK ** store
DEFAULT CONFIG *** store
ALT HIGH RESOL store
Error Latch LOW VOLT view only
HIGH TEMP view only
ANTENNA view only
RF POWER view only
DME ERR view only
SQRT ERR view only
CORE EE view only
RECEIVER view only
FIX DATA view only
ALTIMETER view only
DATA LINK view only
Clear latch store

* Transponders equipped for extended squitter operation should have a means o
disable acquisition squitters when extented squitters are being emitted.

** shall be disabled if no ADLP or similar device is connected.

* k%

Default config.: Dimming input - none

Brightness — 50%
Altitude displayed in ALT mode
Illumin. characteristics — max. range
Code — 0000
VFR — 0000
Flight number — 00000000
Flight number — not active

NOTE: If no type is available, this field indicates nothing.

34-50-10
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6. Checking after installation

A.

General

After the installation, check the control unit in conjunction with the remote
controlled transponder to ensure satisfactory operation of the unit.

Pre-flight check using selftest
Switch-on test:

Switch the transponder operating mode switch from OFF to SBY. A power-on
built-in test (PBIT) then follows automatically for 1 second. During the test
“WAIT is indicated. If the test was successful, the unit switches then to the
mode set on the mode switch.

Test triggered (IBIT):

Press the SEL button and STO button at the same time in mode ON or ALT.
A test of all available test routines then follows for 1 second. During the test,
“IBIT” is indicated on the display. If the IBIT was successful, the transponder
switches immediately into the normal operating mode.

In case of a fault appears the report “FAILURE” in the display. Switch OFF
the transponder at the fault indication.

34-50-10  sune 2005
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OPERATION
1. Controls and indicators
G F
@O P s N G) _
SEL || STO / C
H\ TEST
STl
(O
J ALT T D
L ge
C
H B
Fig. 3-1 Front view of the CU 6401-1-(XX)
2. Function of controls and indicators
Ref. to [Controls and Description Function
Fig. 3-1 |Indicators
A Mode selector |Rotary switch with 4 |OFF position: Transponder is switched off
positions
SBY position: Standby mode is switched on
ON position: Mode A/S is switched on.
Transmission of altitude information is
suppressed.
ALT position: Mode A/C/S is switched on and
the altitude information is transmitted.
é rrrrrrrrrrrrrrrrrr wRc}ary encod; Rotary optical encoder Rotary switch to change settings
(rotary mode of C) (16 steps per turn)
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Ref.'to  |Controls.and [Description IFunction

Fig. 3-1 |indicators |

C Button Push-button Push to jump from digit to digit for settings

(mode of B) or from one menu to the next;

generally used as an enter key

D lipT Push-button Activates the Special Identifier (SPI) additio-
nal to the reply code for approx. 18 seconds;
during this time “ID” appears in the LC dis-
play

E Display, part 1 [2-line LCD display Displays the following informations:
- code indication in the top row
- flight leve! in the bottom row
- various informations in the bottom row
- additional indicators on the left side (see

Ref. H)

F STO Push-button Stores the selects to the settings

G SEL Push-button Opens and selects the menu

H Display, part 2 \LCD indicators Displays additional indicators, (R for reply,
ID for Ident, ALT for XPDR ALT mode or ON
for XPDR ON mode, FL for flight level)

J 7VFR Push-button Activates VFR code in the upper row of the
display

3. Operating instructions

A. Switching on the unit (pre-flight check)

(1) Check that the circuit breaker is set and switch on the aircraft power

supply.
CAUTION:

Do not switch on the transponder before the aircraft engi-

nes are being started. Switch off the transponder before
the engines are shut down.

(2) Using mode switch (A), switch the transponder from OFF to SBY. A Po-

wer-on Built-in Test (PBIT)
Start-up see also section B.

then follows automatically for 1 second.

Page 3-2
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Start-up

On power-up device starts the software initiates circuits and performs PBIT.
During that time display looks as follows.

Fig. 3-2 Start-up indication

After the PBIT has elapsed and no error-message is written in the display, the
transponder switches to the mode set by the mode switch (A).

CODE display

Transponder’s code is displayed in the top line using high readability font, at
all times in modes SBY, ON, ALT.

Aircraft identification / Flight number

In case if in the configuration it has been set to be displayed, the Aircraft iden-
tification (Al) or flight number (FN) is displayed in the bottom line as follows:

Fig. 3-4 FN indication

34-50-10  sune 1 2005
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Flight level

Flight level is displayed in ALT mode in the bottom line of the display (altitude
= FL x 100 in ft):

Fig. 3-5 Flight level indication

OFF mode

In case if mode switch is in OFF position and the device has been powered
on by an external /ON signal - the display will look as follows:

Fig. 3-6 OFF mode indication

Selftests of the unit (BITs)

The following different tests are integrated in the transponder or can be triggered at
the transponder:

(1)

The IBIT (Initiated Built-in Test) can be activated in any mode (excluding the
configuration mode) with the push of (F) and (G) at the same time. The action
starts with the leading edge of the second pushed button.

The IBIT works as follows in all modes:

Test starts with all available test routines including the transmitter test routi-
ne. During the test, “IBIT” is indicated on the display.The test takes not longer
than 1 second. If the IBIT was successful, the XPDR switches immediately into
the normal operating mode. During the IBIT any action from other switches is
not recognized.

34"50"'1 O Ju:ea?zg)(;g
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Negative results of the IBIT are indicated on the display with “FAILURE". The
transponder may be not switched into ON or ALT mode if any failure was
found.

The CBIT (Continuous Built-in Test) works as follows:

The continuous BIT acts a kind of watchdog during operation. Negative results
of the CBIT are indicated on the display with “FAILURE". In this case the
transponder may be not switched into ON or ALT mode (display indication of
operating mode set to SBY) if any failure was found.

The PBIT (Power-on Built-in Test) works as follows:

The XPDR has a power-on BIT after switching on. During the PBIT any actions
from other switches are not accepted.

During the PBIT the XPDR is in the SBY mode but this is not indicated on the
display. The operating mode indication on the display starts immediately after
finalisation of the PBIT.

Negative results are indicated on the display with “FAILURE". The transponder
may be not switched into ON or ALT mode if any failure was found.

The PBIT test takes not longer than 1 second. If the test was successful, the
XPDR switches immediately into the normal operating mode.

Fig. 3-7 Error indication and Warning indication
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Selection mode
Press SEL button (G) and rotate encoder (B) for selection. In selection mode

additional information is displayed in the bottom line of the display. Some of
the data are editable, some are read only:

VFR Visual Flight Rules editable; see section H.2
Al Aircraft Identifier fixed; read only from address mo-
(Tail Number) dule (can be replaced by FN)
FN Flight Number or editable; see section H.1,
Company Call Sign can be replaced by Al (fixed) by
selecting “Al DEF”
AA Aircraft Address read only
(24-bit ICAQO) (unigue number for each aircraft)
MA Maximum Airspeed read only
AT Aircraft Type read only
CFG Configuration available in SBY mode only,
see section M
INS Installation setup available in SBY mode only;

protected by password,
see chapter 2, section 8

Aircraft Identification (Al or FN)

With flight plan: The definition out of the flight plan:

e.g. Flight Number or Company Call Sign

Without flight plan (VFR): Tail Number (Call Sign)

The indication of Al in the bottom line of the display is in mode SBY and ON
only if selected in configuration menu. The Aircraft Identifier (fixed) is availa-
ble in any mode after pressing SEL button (G) and turning the rotary encoder
(B). The default value for Al is the Tail Number of the aircraft and is stored in
the Address Module.

If a flight plan exists, it has to be checked, which Al has to be used. If a Flight
Number is assigned it has to be entered. If a Company Call Sign is mentioned,
this has to be entered. To enter it see below. It will be stored in the EEPROM
of the control head. In this case the indication on the display changes to FN
(Flight Number). If the Call Sign (Tail Number) is mentioned, no change, as it
is the default setting from the Address Module.

A FN or CCS can be replaced by to default Al as follows (e.g. FN=ABCX4567):

(1) Press SEL button (G) to have access to get into configuration mode
(SEL is indicated on the display).

(2) If FN is not indicated, rotate (B) to the indication FN=XXXXXXXX.

(3) First push on (C) indicates”"FN=Al DEF" (inverted).
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(4) Can be set to AI=DEF with STO button (F).

(5) Second push on (C) = left character of the FN can be changed (inver-
ted), any further push on (C) moves the character from the left to the
right.

(6) Changes of the character are possible with encoder (B).

(7) Changes can be stored with STO button (F) at any time, inversion stops
in this case.

(8) It is possible to leave the setting procedure with pushing SEL button (G)
at any time without storing. The actual operating mode remains active.

NOTE:

Aircraft ldentification / Flight Number consists of max. 7 characters (on the
left-hand side orientates). Do never enter zeros, dashes or spaces.

VFR code presetting

Press the SEL button (G) to get into configuration mode (selection is indica-
’éend)'in the left bottom corner of the display under the operating mode indicati-
(1) Rotate encoder (B) to the indication VFR=XXXX.

(2) First push button (C) = left digit of the code is inverted.

(3) Now the digit can be changed with the encoder (B).

(4) Second push to button (C) = next left digit of the code is inverted.

(5) The next digit can be changed with the encoder (B)

(6) and the same for next digits.

(7) Fifth push to button (C) = again first digit is inverted.

(8) Changes can be stored with STO button (F) at any time, inversion stops
in this case.

(9) A VFR code that was preset in this way can be activated as described
in chapter J.

(10) A timeout for inversion (10 sec) is introduced if no action happens.
Nothing stored, as long as (F) is not pressed.

NOTE:

It is possible to leave the setting procedure with SEL button (G) at any time
and normal mode is available then. Indication SEL on the display changes
back to mode indication. If STO button (F) was not used, no change has been
stored.
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Flight operation in Mode A/C/S (reply code and altitude code)

(1) ATC requests the transmission “squawk”, switch the transponder to ALT
using mode switch (A).

NOTES: This only makes sense if the transponder is connected to a
coding altimeter. If not, tell ATC that you do not have mode C
(“mode charlie not available”).

In exceptions the altitude has to be turned off, i.e. switch the
transponder to ON using mode switch (A).

(2) The transponder replies using the selected Code and in response to
mode C interrogation it transmits the altitude of the aircraft to ATC. A
“R” on the left next to the Code on the display signals the transponder
replies.

NOTE : Switch the transponder to Stand-by (SBY), if the Code has to
be changed. Otherwise if could happen that a Code with a
special means a (e.g. highjack) will be transmitted and un-
wanted actions could take place.

(3) After a “squawk ident” request from ATC, press Ident button IDT (D)
briefly. This transmits an additional special pulse (SPI) for approx. 18
seconds, which enables the aircraft to be clearly identified on the radar
screen of the controller. “ID” appears on the left side in the LC dis-
play during this time.

(4) In a normal installation the blind encoder is only powered if the trans-
ponder is not switched OFF (at least SBY).
A blind encoder needs a warm-up time (sometimes a several minutes).

Therefore although the solid state transponder needs no warm-up time,
turn the transponder to SBY immediately after starting the engine.

VFR code activation

(1) Press the VFR push-button (J). The preselected code is then displayed.
After 3 seconds, the displayed code gets active and overwrites the pre-
viously-set reply code.

(2) Pressing push-button (J) again within 3 seconds reactivates the previ-
ously-set reply code.

NOTE :
When the unit is delivered, the VFR button is not assigned a code. This
means that if this button is pressed for 0.5 seconds, “----" is shown in the

code display and the transponder then switches back to the previously-active
code.
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Internal and external ldent

The special identifier pulse (SPI) can be triggered by pressing “IDT” button on
the control panel or from external input located on the tfransponder.

If special identifier pulse has been triggered, then “IDT is displayed on the
display for as long as SPIl is active.

Special codings for air emergencies

(1)

(2)

Special codings, which depend on the type of incident, are stipulated for
certain air emergencies:

= 7500 Hijacking
m 7600 Loss of communications
m 7700 Emergency on board which constitutes an immediate

danger to the aircraft
The code evaluation devices of the radar systems automatically alarm

the controllers at the radar screens immediately if one of these special
codes is received.
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Configuration mode

The configuration mode is available from SBY mode only. To get into configu-
ration mode press button SEL (G), turn rotary encoder (B) until “CFG” appe-
ars in the bottom row of the display. Available options are defined in the fol-
lowing table.

Select with Select with rotary Store button (F)
push-button (C) encoder (B)
BRIGHTNESS 0 % store
(only in dimming in- store
put is set to “none”
in installation menu) | 50% default store
store
100 % store
ILLUM CURVE Characteristics store to change
VIEW CONFIG Al IN SBY ON
default OFF
Al IN ON ON
default OFF
FL IN ALT default ON
OFF
DEVICE INFO CU VER view only
CORE VER
FPGA VER
DEV TYPE
SERIAL NB

NOTE: If no type is available, this field indicates nothing.
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