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IN TRO DUC TI ON

1. Gen eral

The tran spon der ATC 4401-1-xxx is des cri bed in this ma nu al “In stal la ti on and Ope -
ra ti on”.

2. Manufacturer

The tran spon der ATC 4401-1 was de ve lo ped and is ma nu fac tur ed by :

Be cker Flug funk werk GmbH
Ba den Air park
77836 Rhein müns ter / Germany

Te le pho ne: +49 (0) 7229 / 305-0
Te le fax:     +49 (0) 7229 / 305-217
hppt://www.be cker-avionics.com
e-mail: info@be cker-avionics.de oder sup port@be cker-avionics.de

CER TI FIED QUA LI TY SYS TEM

The Be cker qua l i ty ma na ge ment sys tem is cer ti f ied ac cor ding to :

DIN EN ISO 9001 CERT Reg. - Nr. 70 100 M 2082

LI CEN SES AND AP PRO VALS

LBA.G.0075 Pro duc ti on Or gani za ti on Ap pro val, JAR-21,
Sub part G

LBA.0166 Main ten an ce Or gani za ti on Ap pro val, JAR-145

3.  Sa fe ty information

• Do not connect the transponder to alternating current voltage or to vol ta ge
sour ces exeeding 32.2 V DC.

• Do not con nect the trans pon der with re ver sed po la ri ty to a vol ta ge sour ce.

• The use of the trans pon der in am bient tem pe ra tu res be low -20° C and abo -
ve + 70° C is to be avoi ded.

• Switch off the unit when star ting or shut ting down en gi nes.
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• The trans pon der should be pro tec ted from the air craft po wer supp ly by it -
sown 3 A cir cuit brea ker.

• Do not set a code with 75xx / 76xx / 77xx. The se spe ci al codes are re ser ved 
for air emer gen cies.

• Vol ta ges > 42 V are pos si ble wit hin the trans pon der.

4.  Lay out of manual

The ma nu al is di ve ded up into three sec tions. Sec ti on 1 con tains a ge ne ral des -
crip ti on of the trans pon der and the tech ni cal data of the de vi ce. Sec ti on 2 con tains 
the in stal la ti on in struc tions and Sec ti on 3 des cri bes ope ra ti on of the de vi ce.

5. Revi sions to the manual

All chan ges to the ma nu al are re cor ded con se cuitively on the pre li mi na ry page
“Record of Revi sions”.
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GE NE RAL DES CRIP TI ON

1. Ap pli ca ti on

The trans pon der ATC 4401-1 is the air bor ne com po nent of the Air Traf f ic Con trol
Ra dar Bea con Sys tem ATCRBS. It functions in ac cor dan ce with the se con da ry ra -
dar prin ci ple and al lows the re spec ti ve ground sta tions to lo ca te, iden ti fy and track 
air craft.

2. Ge ne ral des crip ti on

A. The trans pon der ATC 4401-1 is de sig ned as a mo no bloc unit and is in ten ted 
for in stal la ti on in the in stru ment pa nel of air craft. The di men sions cor re spond 
to the stan dard in stru ment size with a 58 mm (2 1/4") dia me ter.

B. All con trol ele ments are lo ca ted on the front pa nel of the unit. The 25-pin unit
con nec tor for con nec ti on to the air craft in ter wi ring and the TNC an ten na soc-
ket are lo ca ted at the rear.

C. The con trol head con tains the elec tri cal mo du les com pri sing the pro ces sor
board, dis play board and switch board.

D. The elec tro nic com po nents of the rear main unit con sist of the re cei ver board,
the trans mit ter board, the po wer supp ly board and the in ter wi ring board.

E. The trans pon der per mits the fol lo wing functions:

(1) Mode A - in this mode, the code set on the trans pon der is sent as a re-
ply to in ter ro ga ti on from a ground sta ti on.

(2) Mode C - in this mode, the en co ded fl ight le vel is sent in ad di t i on to the
pos si bi l i t ies of mode A.

(3) In di ca ti on of fl ight le vel (al ti tu de/100) in feet if an en co ding al ti me ter is
conn nec ted to the trans pon der.

(4) Ad di tio nal iden ti f i ca ti on functi on. The Ident but ton of the trans pon der
is pres sed here when an in struc ti on to this ef fect is is su ed by air traf f ic
con trol per son nel. The spe ci al pul se (SPI) trans mit ted as a re sult per
mits im me di ate iden ti f i ca ti on of the air craft on the con trol ler`s ra dar
screen by me ans of ad di tio nal mar king of the ob ject dis play.

(5) Self-test. All seg ments of the l i  quid crys tal dis play flash for 3 se conds
and an unit test is per for med at the same time.
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3. Tech ni cal data

A. Ge ne ral data

Supp ly vol ta ge 9.0 V - 32.2 V DC

Max. cur rent con sump ti on at Code 7777 and 
(wit hout pa nel i l  lu mi na t i  on) 1200 in ter ro ga tions/s

ATC 4401-1-250 1.1 A at 14 V
ATC 4401-1-175 0.7 A at 14 V
ATC 4401-1-250 0.6 A at 28 V
ATC 4401-1-175 0.4 A at 28 V

- in stand by mode 0.3 A at 14 V
0.2 A at 28 V

Pa nel i l  lu mi na ti on ≤ 0.13 A at 14 V
≤ 0.07 A at 28 V

Po wer-up t ime 3 s (in ter nal self-test)

Ex ter nal fuse pro tec t i  on 3 A me di um slow-blow

In ter nal fuse pro tec ti on elec tro nic and fuse
5 A quick-acting, SMD

- ex ter nal en co ding alt imeter fuse 1 A quick-acting, SMD

Ope ra t ing tem pe ra tu re ran ge - 20° C to + 55° C
(short-t ime + 70° C)

Sto ra ge tem pe ra tu re ran ge - 55° C to + 85° C

Max. ope ra t ing al t i  tu de :

- ATC 4401-1-175 15000 ft.
- ATC 4401-1-250 50000 ft.

Vi brat ion ac cor ding to
EU RO CAE/RTCA ED-14D/DO-160D Cat. S, vibrat ion curve M

Cat. U, vi brat ion cur ve G

Hu mi di ty ac cor ding to
EU RO CAE/RTCA ED-14D/DO-160D Cat. A / + 50°C; 95% RH, 48 h

Mag ne tic effect Ca te go ry Z

Com pass safe dis tan ce 30 cm

Me cha ni cal di men sions :

- Front pa nel 61.3 x 61.3 mm (H x W)
(2.413 x 2.413 inch)

- Case depth  (wit hout an ten na so cket) 192 mm (7.559 inch)
 (with an ten na so cket) 205 mm (8.071 inch))

Weight ≤ 0.75 kg (1.653 lb)
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B. Re cei ver data

Ope ra ting mo des Mode A
Mode A + C

Re cei ve fre quen cy 1030 MHz ± 0.2 MHz

Sen si t i vi ty (MTL) - 74 dBm (for 90 % re ply rate)

Se lec ti vi ty ± 15 MHz > 65 dB
± 25 MHz > 70 dB

Dy na mic ran ge ≥ 60 dB

Band width ± 3 MHz < 3 dB

Side lobe sup pres si on 3-pulse me thod

No mi nal im pe dan ce 50 Ω

C. Trans mit ter data

Trans mit fre quen cy 1090 MHz ± 3 MHz

Trans mit ter type So lid sta te

Trans mit po wer :

- ATC 4401-1-175 min. 160 W 
(at an ten na so cket of the unit)

- ATC 4401-1-250 min. 250 W
(at an ten na so cket of the unit)

Re ply li mi ta tion ef fec ti ve as from 1200 re plies/s

No mi nal out put im pe dan ce 50 Ω

Re ply code (mode A) ICAO co ding sys tem with 4096
re ply pos si bi l i t ies (oc tal code)

Flight le vel code (mode C) ICAO co ding sys tem 100-foot
steps from 

- ATC 4401-1-175 -1000 to 31000 ft.
- ATC 4401-1-250 -1000 to 62700 ft.

Trans mit pul se sha pe pul se width 0.45 µs ± 0.1 µs
rise time 0.05 to 0.1 µs
fall t ime 0.05 to 0.2 µs
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D. Trans pon der an ten na DMNI 70-1 (blade an ten na)

Fre quen cy ran ge 950 MHz to 1220 MHz

Stan ding wave ra tio (VSWR) < 1.5 : 1

Im pe dan ce 50 Ω, no mi nal

Type cor re sponds to λ/4 rod

Po lari za ti on ver ti cal

Ra di ati on om ni di rec tio nal

Peak po wer out put max. 2 KW

Con nec ti on C so cket

DC re sis tan ce idle (∞)

In su la ti on re sis tan ce > 100 MΩ

Weight ap prox. 113 g 

E. Trans pon der an ten na ANT 2000 (rod an ten na)

Fre quen cy ran ge 1030 MHz to 1090 MHz

Stan ding wave ra tio (VSWR) < 1.25 : 1

Im pe dan ce 50 Ω, nominal

Type cor re sponds to λ/4 rod

Po lari za ti on ver ti cal

Ra di ati on om ni di rec tio nal

Peak po wer out put max. 2 KW

Con nec ti on BNC so cket

DC re sis tan ce idle (∞)

In su la ti on re sis tan ce min. 1000 MΩ

Weight ap prox. 20 g
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F. En vi ron men tal conditions

In put vol ta ge range 9.0 to 33 V DC

- no mi nal in put vol ta ge 27.5 V DC

- emer gen cy in put vol ta ge 9.0 V DC

Low ope ra t ing tem pe ra tu re -20°C

High ope ra t ing tem pe ra tu re +55°C

High short-t ime ope ra t ing tem pe ra tu re +70°C

Sto ra ge tem pe ra tu re ran ge -55°C to +85°C

In-fl ight loss of cooling Cat. Z, no auxil iary cooling
required

Al t i  tu de max. :

- ATC 4401-1-175 15000 ft.
- ATC 4401-1-250 50000 ft.

Hu mi di ty rating RTCA DO-160D, Cat. B

Vi brat ion ED-14D/DO-160D,
Cat. S, vibrat ion cur ve M
Cat. U, vi brat ion cur ve G

Ope ra t io nal shocks 6 g in any direction

Crash sa fe ty 20 g shocks
20 g ac cele ra t i  on

Com pass safe dis tan ce 30 cm

Mag ne tic effect ED -14D/DO-160D cate go ry Z

En vi ron men tal ca te go ries :

ATC 4401-1-175:
EU RO CAE/RTCA ED14D/DO-160D
Env.Cat. [A1Z]BAB[(SM)(UG)]XXXXXXZBA BA[WW]B[XXXX]XXA

ATC 4401-1-250:
EU RO CAE/RTCA ED14D/DO-160D
Env.Cat. [D1Z]BAB[(SM)(UG)]XXXXXXZBA BA[WW]B[XXXX]XXA
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G. En vi ron men tal qu ali f i  ca t i on for ATC 4401-1-175

EU RO CAE/RTCA ED-14D/DO-160D, Change 2

CON DI TI ON SEC TI ON DES CRIP TI ON OF TESTS CON DIC TED

Tem pe ra tu re/Al t i  tu de 4.0 Equip ment tes ted to Ca te go ry A1
Low Tem pe ra tu re 4.5.1 Equip ment tes ted to Ca te go ry A1
High Tem pe ra tu re 4.5.2,

4.5.3
Equip ment tes ted to Ca te go ry A1

In-Flight Loss of Coo ling 4.6.2 Equip ment iden ti f ied as Ca te go ry Z, No test
re qui red

Al t i tu de 4.6.1 Equip ment tes ted to Ca te go ry A1
De com pres si on 4.6.2 Equip ment tes ted to Ca te go ry A1
Over pres su re 4.6.3 Equip ment tes ted to Ca te go ry A1
Tem pe ra tu re Va ria t i on 5.0 Equip ment tes ted to Ca te go ry B
Hu mi di ty 6.0 Equip ment tes ted to Ca te go ry A
Shock 7.0 Equip ment tes ted to Ca te go ry B
Vi brat ion 8.0 Equip ment tes ted to Ca te go ry S, air craft

zone 2 for f i xed-wing re ci pro ca ting and tur -
bo prop mul t i-engine over 5,700 kg, mul t i-
en gi ne less than 5,700 kg and sing le en gi ne
less than 5,700 kg air craft using vi brat ion
cur ve M. Equip ment tes ted to Ca te go ry U,
air craft zone 2 for he l i cop ters f i  xed-wing re -
ci pro ca ting and tur bo jet en gi ne using vi bra-
tion cur ve G.

Ex plo si on Pro of ness 9.0 Equip ment iden ti f ied as Ca te go ry X, no test
re qui red

Wa ter pro of ness 10.0 Equip ment iden ti f ied as Ca te go ry X, no test
re qui red

Fluids Sus cep ti bi l i  ty 11.0 Equip ment iden ti f ied as Ca te go ry X, no test
re qui red

Sand and Dust 12.0 Equip ment iden ti f ied as Ca te go ry X, no test
re qui red

Fun gus Re sis tan ce 13.0 Equip ment iden ti f ied as Ca te go ry X, no test
re qui red

Salt Spray 14.0 Equip ment iden ti f ied as Ca te go ry X, no test
re qui red

Mag ne tic Ef fect 15.0 Equip ment is Ca te go ry Z
Po wer In put 16.0 Equip ment tes ted to Ca te go ry B
Vol ta ge Spi ke 17.0 Equip ment tes ted to Ca te go ry A
Au dio Fre quen cy Con duc -
ted Sus cep ti bi l i  ty

18.0 Equip ment tes ted to Ca te go ry B

In du ced Sig nal Sus cep-
tibi l i  ty

19.0 Equip ment tes ted to Ca te go ry A

Ra dio-Frequency Sus cep -
ti bi l i  ty 

20.0 Equip ment tes ted for con duc ted and ra di ated 
sus cep ti bi l i  ty to Ca te go ry W

Ra dio Fre quen cy  Emis si -
on 

21.0 Equip ment tes ted to Ca te go ry B

Light ning In du ced Tran -
sients Sus cep ti bi l i  ty

22.0 Equip ment iden ti f ied as Ca te go ry XXXX, no
test per for med

Light ning Di rect Ef fects 23.0 Equip ment iden ti f ied as Ca te go ry X, no test
per for med

Icing 24.0 Equip ment iden ti f ied as Ca te go ry X, no test
per for med

ESD 25.0 Equip ment tes ted to Ca te go ry A
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H. En vi ron men tal qualif ication for ATC 4401-1-250

EU RO CAE/RTCA ED-14D/DO-160D, Change 2

CON DI TI ON SEC TI ON DES CRIP TI ON OF TESTS CON DIC TED

Tem pe ra tu re/Al t i  tu de 4.0 Equip ment tes ted to Ca te go ry D1
Low Tem pe ra tu re 4.5.1 Equip ment tes ted to Ca te go ry D1
High Tem pe ra tu re 4.5.2,

4.5.3
Equip ment tes ted to Ca te go ry D1

In-Flight Loss of Coo l ing 4.6.2 Equip ment iden ti f ied as Ca te go ry Z, No test
re qui red

Al t i tu de 4.6.1 Equip ment tes ted to Ca te go ry D1
De com pres si on 4.6.2 No test re qui red
Over pres su re 4.6.3 No test re qui red
Tem pe ra tu re Va ria t i on 5.0 Equip ment tes ted to Ca te go ry B
Hu mi di ty 6.0 Equip ment tes ted to Ca te go ry A
Shock 7.0 Equip ment tes ted to Ca te go ry B
Vi brat ion 8.0 Equip ment tes ted to Ca te go ry S, air craft

zone 2 for f i  xed-wing re ci pro ca ting and tur -
bo prop mul t i-engine over 5,700 kg, mul ti- 
en gi ne less than 5,700 kg and sing le en gi ne
less than 5,700 kg air craft using vi brat ion
cur ve M. Equip ment tes ted to Ca te go ry U,
air craft zone 2 for he l i cop ters fi xed-wing re -
ci pro ca ting and tur bo jet en gi ne using vi bra-
tion cur ve G.

Ex plo si on Pro of ness 9.0 Equip ment iden ti f ied as Ca te go ry X, no test
re qui red

Wa ter pro of ness 10.0 Equip ment iden ti f ied as Ca te go ry X, no test
re qui red

Fluids Sus cep ti bi l i  ty 11.0 Equip ment iden ti f ied as Ca te go ry X, no test
re qui red

Sand and Dust 12.0 Equip ment iden ti f ied as Ca te go ry X, no test
re qui red

Fun gus Re sis tan ce 13.0 Equip ment iden ti f ied as Ca te go ry X, no test
re qui red

Salt Spray 14.0 Equip ment iden ti f ied as Ca te go ry X, no test
re qui red

Mag ne tic Ef fect 15.0 Equip ment is Ca te go ry Z
Po wer In put 16.0 Equip ment tes ted to Ca te go ry B
Vol ta ge Spi ke 17.0 Equip ment tes ted to Ca te go ry A
Au dio Fre quen cy Con duc -
ted Sus cep ti bi l i  ty

18.0 Equip ment tes ted to Ca te go ry B

In du ced Sig nal Sus cep ti -
bi l i  ty

19.0 Equip ment tes ted to Ca te go ry A

Ra dio-Frequency Sus cep -
ti bi l i  ty 

20.0 Equip ment tes ted for con duc ted and ra di ated 
sus cep ti bi l i  ty to Ca te go ry W

Ra dio Fre quen cy  Emis si -
on 

21.0 Equip ment tes ted to Ca te go ry B

Light ning In du ced Tran -
sients Sus cep ti bi l i  ty

22.0 Equip ment iden ti f ied as Ca te go ry XXXX, no
test per for med

Light ning Di rect Ef fects 23.0 Equip ment iden ti f ied as Ca te go ry X, no test
per for med

Icing 24.0 Equip ment iden ti f ied as Ca te go ry X, no test
per for med

ESD 25.0 Equip ment tes ted to Ca te go ry A
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4. Soft wa re

The trans pon der ATC 4401-1 is con trol led by a mi cro con trol ler in the con trol head. 
The soft wa re was clas si f ied as ca te go ry “C” in accordance with the EU ROAE/RTCA 
do cu ment ED12B/DO-178B.

5. Sys tem ap pro vals

JTSO LBA.O.10.930/062JTSO

6. Sco pe of de l i very

Trans pon der ATC 4401-1-175 Ar t i  cle-No. 0547.972-915

Trans pon der ATC 4401-1-250 Ar t i  cle-No. 0547.980-915

7. Ac ces so ries (not con tai ned in sco pe of delivery)

Standard ca ble connector, 25-pin (crimp) Ar t i  cle-No. 0552.798-954

Standard cable connector, 25-pin (so lde ring) Ar t i  cle-No. 0552.801-954

Shielded ca ble con nec tor, 25-pin (crimp) Ar t i  cle-No. 0555.681-954

Shielded ca ble con nec tor, 25-pin (sol de ring) Ar t i  cle-No. 0555.673-954

TNC-coax ca ble con nec tor for RG-58C/U (crimp) Ar t i  cle-No. 0551.694-277

TNC-coax ca ble con nec tor for RG-223/U (crimp) Ar t i  cle-No. 0551.732-277

TNC-coax ca ble con nec tor for RG-58C/U
and RG-223/U (sol de ring) Ar t i  cle-No. 0552.781-277
or spare con nec tor Ar t i  cle-No. 0725.900-277

Trans pon der an tenna ANT 2000 Ar t i  cle-No. 0707.007-952

Trans pon der an tenna DMNI 70-1 Ar t i  cle-No. 0706.991-952

for anten na ANT 2000 :

BNC-antenna connector for RG-58C/U (crimp) Ar t i  cle-No. 0551.708-277

BNC-antenna connector for RG-223/U (crimp) Ar t i  cle-No. 0551.740-277

BNC-antenna con nec tor for RG-58C/U
and RG-223/U (sol de ring) Ar t i  cle-No. 0522.771-277

for anten na DMNI 70-1 :

C-antenna connector for RG-58C/U (crimp) Ar t i  cle-No. 0551.716-277

C-antenna connector for RG-223/U (crimp) Ar t icle-No. 0551.759-277

C-antenna connector for RG-58C/U 
and RG-223/U (soldering) Ar t icle-No. 0551.724-277
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IN STAL LA TI ON

1. Ge ne ral

In stal la t i  on of the trans pon der ATC 4401-1 de pends on the air craft type and its
equip ment. The re fo re, only ge ne ral in for ma ti on can be pro vi ded in this sec ti on.

2. In spec ti on be fo re in stal la t i  on

Be fo re the trans pon der is in stal led in an air craft, a vi su al in spec ti on for pos si ble
trans port da ma ges shall be per for med.

A. Vi su al in spec t i  on

Plea se look out for the fol lo wing de fects:

(1) Dirt, dents, scrat ches, cor ro si on, bro ken fas te ning ele ments on hou sing
and hou sing parts.

(2) Dirt and scrat ches on na me pla te, front pla te and ins crip t ions.

(3) Dirt, bent or bro ken pins, cra cked in sert of unit con nec tor and an ten na
so cket.

(4) Dirt, stiff ness and me cha ni cal da ma ge to the pushbut tons, ro ta ry swit-
ches and LC dis plays.

(5) Mis sing screws.

B. Chec king pro ce du re

Con nect the trans pon der to the test se tup (e.g. ramp test set) and car ry out
the fol lo wing tests :

(1) Chec king re cei ver sen si t i vi ty

(2) Chec king side lobe sup pres si on (SLS)

(3) Chec king re ply pul ses and out put po wer

(4) Chec king trans mit fre quen cy

(5) Chec king re ply l i  mi t ing (AOC)
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(6) Chec king the SPI hold t ime

(7) Chec king mode A co ding

(8) Chec king mode C co ding

(9) Pa nel i l  lu mi na ti on.

3. Me cha ni cal in stal la t i  on

A. The trans pon der is de sig ned for in stal la t i  on in the in stru ment pa nel of an air-
craft. It is con struc ted for moun ting be hind the pa nel. The cir cu lar cut out and
the moun ting ho les are to be dri l  led in ac cor dan ce with the small in stru ment
size. The moun ting pla ce shall be at least 30 cm from the mag ne tic air craft
com pass, to avoid any in ter fe ren ce to the mag ne tic com pass by the trans pon-
der. 

The ne ces sa ry di men sions are gi ven in Fig. 2-1. At tach ment is by me ans
of four screws, which are in clu ded in the de l i  very.

4. Air craft wi ring

A. The air craft wi r ing of the trans pon der is shown in Fig. 2-4.

CAU TI ON : The trans pon der supp ly l i  nes must not be loo med to get her
with ot her equip ment looms. In ad di t i  on care must be ta ken
to avoid run ning all trans pon der wi r ing in the clo se vi ci ni ty
of ADF or ot her pul se equip ment looms.

For in stal la t ions in a more se ve re elec tro mag ne ti cal en vi ron-
ment use shiel ded ca ble con nec tors (re fer to ac ces so ries)
and a com mon shiel ding for the trans pon der in ter wi r ing.

IN STAL LA TI ON AND OPE RA TI ON

ATC 4401-1

Page 2-234-50-02     Jan. 15/2002



B. Pin con nec tions of the unit con nec tor

Con nec tor: P 1

Pin : In put : Out put:

1 Al t i  tu de pul se A1 X

2 Al t i  tu de pul se A2 X

3 Al t i  tu de pul se A4 X

4 Ident but ton, external X

5 DME/trans pon der suppression X X

6 Supp ly vol ta ge swit ched (al t i  me ter) X

7 Reply out put X

8 RX-A (RS 422) X

9 RX-B (RS 422) X

10 Il lum ina ti on A X

11 Supp ly vol ta ge +14V/28V DC X

12 Supp ly vol ta ge +14V/28V DC X

13 Supp ly vol ta ge GND X

14 Al t i  tu de pul se B1 X

15 Al t i  tu de pul se B2 X

16 Al t i  tu de pul se B4 X

17 Al t i  tu de pul se C1 X
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Pin : In put : Out put:

18 Al t i  tu de pul se C2 X

19 Al t i  tu de pul se C4 X

20 Al t i  tu de pul se D4 X

21 TX-A (RS 422) X

22 TXB (RS 422) X

23 Il lu mi na t i  on B X

24 Functi on ON, external X

25 Supp ly vol ta ge GND X

C. DME sup pres si on

If re qui red, con nect the sup pres si on in/out of trans pon der to the cor re spon -
ding pin of the DME unit using coa xi al ca ble.

D. Ex ter nal IDENT push-button

If this in put (Pin 4 of unit con nec tor P1) is brief ly con nec ted to GND (e.g. by
an ex ter nal push-button), the IDENT functi on is start ed in the same way as  
when using the IDENT push-button on the front pa nel.

E. I l  lu mi na t i  on

If the supp ly vol ta ge is +14 V, then con nect the i l  lu mi na t i  on vol ta ge to pin 10
of P 1 and at tach pin 23 to the i l  lu mi na ti on ground.

If the supp ly vol ta ge is +28 V, then con nect the i l  lu mi na t i  on vol ta ge to pin 23
of P 1 and at tach pin 10 to the i l  lu mi na ti on ground.
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5. In stal l ing the trans pon der an ten nas DMNI 70-1 or ANT 2000

A. The trans pon der an ten na is f it ted to the un der si de of the air craft fu se la ge at a
ho ri zon tal, f lat lo ca t i  on. This lo ca t i  on should not be in the “sha dow” of air craft
struc tu re items. The hig hest ran ge is achie vied when the an ten na is lo ca ted at
the low point on the air craft fu se la ge.

B. The in stal la t i  on di men sions of the trans pon der an ten nas DMNI 70-1 are shown
in Fig. 2-2 tho se of the ANT 2000 in Fig. 2-3.

CAU TI ON :

• Trans pon der an ten na DMNI 70-1 is pro vi ded with a cork gas ket
which must be in ter po sed bet ween the skin of the air craft and the
an ten na. To mount the an ten na use only stain less screws in con-
juncti on with lock was hers.

• The trans pon der an ten na ANT 2000 is pro vi ded with a si l i  co ne rub-
ber gas ket which must also be in ter po sed bet ween the skin of the
air craft and the an ten na.

• In air craft ha ving a woo den or plas tic airf ra me an elec tric coun ter-
weight pla te or pa nel must be lo ca ted wit hin the fu se la ge at the an-
tenna loca ti on with mi ni mum di men sions 40 x 40 cm.

C. An ten na ca ble

Use RG-223/U an ten na ca ble with a length of no more than 5 m for in stal la t i  -
on of the trans pon der ATC 4401-1-175. RG-58C/U or RG-223/U can be used
for the trans pon der ATC 4401-1-250. RG-223/U should be used pre fe ren ti al ly.

6. Chec king af ter in stal la t i  on

A. Ge ne ral

Af ter the in stal la t i  on, check the trans pon der to en su re sa tis fac to ry ope ra t i  on
of the unit.

B. Pre-fl ight check using self test

Switch-on test :

Switch the trans pon der ope ra t ing mode switch from OFF to SBY. All the di gits 
of LC dis play must f lash for 3 se conds. The unit is sub ject to a self-test in
this t ime.

Test tr ig ge ring :

Press the VFR1 but ton (F) and VFR2 but ton si mul ta ne ous ly. At this test al l
seg ments must f lash into display (E) as long as the but tons are pressed. Ad -
di t io nal the trans mit ter and eva lua t i  on are tes ted on cor rect functi on in the
SBY, ON and ALT mo des.
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In case of a fai lu re ap pe ars the re port e.g. “E10” in the top line of the dis -
play. Switch OFF the trans pon der at such “E” fault in di ca tions.

C. Test and ad just ment of trans mit fre quen cy

Set code 0000 on the trans pon der and mode A in ter ro ga ti on on the ramp test
set. Check trans mit fre quen cy by me ans of the ramp test set. Trans mit fre-
quen cy must be 1090 ± 3 MHz. If ne ces sa ry use screw dri ver through hole in
the top co ver and ad just the trans mit fre quen cy.

D. Check of the trans mit po wer

Af ter in stal la ti on of equip ment and an ten na the trans mit po wer has to be che -
cked at the an ten na end of the fee der l ine :

Re qui re ment for ATC4401-1-175: ≥ 71 W (18.5 dBW)
Re qui re ment for ATC4401-1-250: ≥ 125 W (21 dBW)
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OPE RA TI ON

1. Con trols and in di ca tors

Fig. 3-1  Front view of the ATC 4401-1

2. Functi on of con trols and in di ca tors

A OFF/SBY/ON/ALT OFF po si ti on : Trans pon der is swit ched off
ro ta ry mode switch   (ex pect pa nel l ighting).
with 4 detent po si tions

SBY po si ti on :  Stand by mode is switched on.

ON po si t i on :    Mode A is swit ched on.

ALT po si ti on :   Mode A+C is swit ched on.

B Rota ry co ding switch Con trol of the cur sor in one of the 4 code digits
with 8 de tents po si tions, or from the dis play field.
con ti nuous ly rota ble

C Rota ry co ding switch Set ting the code di gits from 0 to 7.
with 8 de tents po si tions,
con ti nu ous ly rotable
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D Ident push-button In Mode A and Mode A+C this tr ig gers the trans-
IDT mis si on of an iden ti f i  ca t i on im pul se ad di t io nal to

the Mode A re ply code for ap prox. 18 se conds. 
Du ring this t ime “Idt” ap pe ars in the bot tom line
of the LC dis play.

E 2-l ine LC dis play Code in di ca t i on (top l ine) :
Codes from 0000 to 7777 are pos si ble.

Mode in di ca t i  on (bot tom line) :
SBY mode: 
“SbY” is display ed.

Mode A (ON):
“On” (can be chan ged in the con fi gu ra t i  on 
mode) ap pe ars in the dis play. “Idt” is dis play ed
for the du ra t i  on of the iden ti f i  ca t i on functi on.

Mode A+C (ALT):
If a va l id al t i  tu de is pre sent, the fl ight le vel
(height in steps of 100 ft) pre ce ded by F (e.g.
“F241 = 24100 ft) ap pe ars. If no va l id al t i  tu de
code is pre sent, “F---” is di play ed. The fl ight le-
vel dis play can be swit ched off in the con fi gu ra-
tion mode. “Idt” is dis play ed for the du ra t i  on of
the iden ti f i  ca t i on functi on.

F Code push-button Ac ti va tes a f irst user-specif ic VFR code.
VFR1

G Code push-button Ac ti va tes a se cond user-specif ic VFR code.
VFR2

H Re ply ind ica t i on The tri an gle sig nals a Tran spon der re ply.
RE PLY

J Sto re push-button Sto res user-specif ic VFR codes or chan ges in
STO the con fi gu ra t i  on mode.
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3. Ope ra t ing in struc t ions for the tran spon der

A. Swit ching on the unit (pre-fl ight check)

(1) Check that the cir cuit brea ker is set and switch on the air craft po wer 
supp ly .

CAU TI ON : Do not switch on the trans pon der if the mo tors or en gi nes
are being start ed or shut down.

(2) Using mode switch (A), switch the transponder from OFF to SBY. A test 
then fol lows au to ma ti cal ly for 3 se conds. The dis play is f las hing with all 
di gits and the unit is sub ject to a self-test si mul ta ne ous ly.

(3) Af ter the switch-on test has elap sed and no er ror-message is writ ten in 
the dis play, the trans pon der swit ches to the mode set on the mode 
switch (A).

B. Flight ope ra t i  on in Mode A (trans pon der re ply code only)

(1) The trans pon der re mains swit ched in the stand by mode un ti l  re ques ted 
by the ground sta t i  on (ATC) to trans mit a code, e.g. “squawk al pha 
6426".

(2) Check the code dis play. Do not set a code with 75xx / 76xx / 77xx. The-
se codes are re ser ved for emer gen cies.

(3) Using the dou ble ro ta ry switch (B,C) set the 4-digit code re ques ted by 
ATC as fol lows :

(a) Using switch (B) move the cur sor to the par t i  cu lar di git. Digits
0 to 7 can then be set using switch (C).

NO TES : If switch (B) is tur ned clock wi se or coun ter-clockwise,
the cur sor is mo ved one po si t i  on to the right or the left.
The cur sor ap pe ars only in the code dis play and is in di-
cated by the flas hing di git. If no cur sor is vi si ble, the
first di git f la shes af ter a clock wi se ro ta t i  on and the last
digit af ter a coun ter-clockwise ro ta t i  on. When the code
is being chan ged in the ON or ALT po si t i  on, the trans-
ponder tem po rar i ly swit ches to the stand by mode.

The ac ti ve t ime of the cur sor and the rate of f las hing 
can be chan ged in the con fi gu ra t i  on mode.
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(b) If the cur sor is not mo ved again wit hin of 3 se conds (can be chan-
ged in con fi gu ra t i  on mode) or i f  the cur sor is mo ved so far that it
can no lon ger be seen in the dis play f ield or the iden ti f i  ca t i on
switch is pres sed (in the ON or ALT mode), the code cur rent ly
set is swit ched active.

NO TES : Whilst set t ings are ta king pla ce, the trans mis si on 
branch of the trans pon der is in hi bi ted to pre vent unin-
ten tio nal trans mis si on.

If only two di gits were na med by ATC, e.g. “Squawk
al pha 64”, then a zero is to be used for po si t ions three
and four, i .e. “6400”.

(4) Set mode switch (A) from SBY to ON. The trans pon der im me di ali ty rep-
l ies with the set code. A tr i  an gle on the left next to the code sig nals the
tran pon der re pl ies.

(5) Af ter a “squawk ident” re quest from ATC, press Ident but ton IDT (D)
brief ly. This trans mits an ad di t io nal spe ci al pul se (SPI) for ap prox. 18
se conds, which en ab les the air craft to be cle ar ly iden ti f ied on the ra dar
screen of the con trol ler. “Idt” ap pe ars in the bot tom line of the LC dis-
play du ring this t ime.

(6) The last used code is sto red in each case and is also ac ti vat ed when
the trans pon der is swit ched on.

C. Flight ope ra t i  on in Mode A+C (re ply code and al t i  tu de code)

(1) ATC re quests the trans mis si on “al pha/char l ie” or “char l ie”, switch the
trans pon der to ALT using mode switch (A).

NOTE : This only ma kes sen se if the trans pon der is connec ted to a
co ding al t i  me ter. If not, tel l  ATC that you do not have mode C
(“mode char l ie not avai la ble”).

(2) The trans pon der re plies using the code set un der sec ti on B and in res-
pon se to mode C re quests it tans mits the fl ight le vel of the air craft to
ATC. A tri an gle on the left next to the code sig nals the trans pon der rep-
l ies.

(3) Af ter a “squawk ident” re quest from ATC, press Ident but ton IDT (D)
brief ly. This trans mits an ad di t io nal spe ci al pul se (SPI) for ap prox. 18
se conds, which en ab les the air craft to be cle ar ly iden ti f ied on the ra dar
screen of the con trol ler. “Idt” ap pe ars in the bot tom line of the LC dis-
play du ring this t ime.
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(4) In a nor mal in stal la t i  on the blind en co der is only po we red if the trans-
pon der is not swit ched OFF (at least SBY).

A blind en co der needs a warm-up time (so me ti  mes a se ve ral mi nu tes).

The re fo re alt hough the so l id sta te trans pon der needs no warm-up time,
turn the trans pon der to SBY im me di ate ly af ter star t ing the en gi ne.

D. Spe ci al VFR co dings

(1) Two user-specif ic VFR codes can be sto red and ac ti vat ed on the trans-
pon der.

(2) Sto ring a new VFR code

(a) Set the code to be sto red in ac cor dan ce with sec t i  on B.

(b) Press sto re push-button STO (J), the set code then flashes.

(c) Press the VFR1 push-button (F) or the  VFR2 push-button (G) wit-
hin 3 se conds to sto re the code un der the cor re spon ding button.

(d) If neit her but ton (F) or (G) is pres sed wit hin 3 se conds, the f las-
hing stops and the sto ra ge ope ra t i  on is ab or ted.

NOTE : If one of the two but tons (F) or (G) is pres sed wit hout the 
STO but ton ha ving been pres sed be fo re hand, then the
sto red code al lo ca ted this but ton ap pe ars in the code dis-
play and is swit ched to ac ti ve af ter 3 se conds (can be 
chan ged in the con fi gu ra t i  on mode). If the same but ton is
again pres sed wit hin 3 se conds, the pre vi ous code ap-
pe ars.

(3) Ac ti vat ion of the VFR codes

(a) Press the VFR push-button 1 or 2 (F, G). The se lec ted code is
then dis play ed. Af ter 3 se conds, the dis play ed code be co mes ac ti-
vate and over wri tes the pre vi ous ly-set re ply code.

(b) Pres sing bu tton (F) or (G) again wit hin 3 se conds re ac ti va tes the 
pre vi ous ly-set re ply code.

NOTE : When the unit is de l i  ver ed, the sto re but tons are not as sig-
ned a code. This me ans that if the se but tons are pres sed 
for 0.5 se conds, “----” is shown in the code dis play and the 
trans pon der then swit ches back to the pre vi ous ly-active 
code.
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E. Spe ci al co dings for air emer gen cies

(1) Spe ci al co dings, which de pend on the type of in ci dent, are sti pu la ted for 
cer tain air emer gen cies :

• 7500 Hi jac king of the air craft

• 7600 Fai lu re of ra dio com mu ni ca t ions

• 7700 Emer gen cy on board which cons ti tu tes an im me di ate 
dan ger to the air craft

(2) The code eva lua t i  on de vi ces of the ra dar sys tems au to ma ti cal ly alarm
the con trol lers at the ra dar screens im me di ale ty if one of the se spe ci al
codes is re cei ved.

(3) Unin ten tio nal trans mis si on of an emer gen cy code is pre ven ted in that
the trans pon der replies are in hi bi ted whilst the code is being set. This 
ap plies par t i  cu lar ly whe re the new code is being set in the ON or ALT 
mo des. Also if a spe ci al code is cal led up, no trans pon der re ply ta kes 
pla ce du ring the pe ri od in which the pre vi ous code can be re ac t i  vat ed 
(ap pro xi ma te ly 3 se conds).

F. Test

The fol lo wing dif fe rent tests are in te gra ted in the trans pon der or can be trig -
ge red at the trans pon der :

(1) Au to ma tic swit ching-on test, in which the dis play (E) is f las hing with all 
di gits for 3 se conds. The unit is sub ject to a self-test in this t ime.

(2) A per ma nent test runs in the back ground of the trans pon der ope ra t i  on. 
The built- in FPGA or gani zes the re qui red re sour ces for this. The trans-
mit ter re cog ni zes a miss mat ching or own ab nor mal be ha vi or and de li-
vers an alarm sig nal to the FPGA.

(3) A furt her test of the unit is tr ig ge red, if the VFR1 but ton (F) and VFR2
but ton (G) are pres sed si mul ta ne ous ly. At this test al l  seg ments must
flash into dis play (E) as long as the but tons are pus hed. Ad di t io nal the
trans mit ter and eva lua t i  on are tes ted on cor rect functi on in the SBY, ON
and ALT mo des.

(4) In case of a fai lu re ap pe ars the re port e.g. “E10” in the top l ine of the
dis play. Switch OFF the trans pon der at such “E” fault in di ca t ions.
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G. Con fi gu ra t i  on mode

(1) The con fi gu ra t i  on mode is used to set the unit on the ground and must 
not be cal led up in f l ight.

(2) The con fi gu ra t i  on mode is ac t i  vat ed as fol lows :

(a) Switch the mode switch (A) from OFF to SBY and press and hold
the VFR1 but ton (F) at the same time un ti l  f la shing off. Af ter the
dis play test (3 seconds), the soft wa re ver si on num ber (e.g. 1 00) 
is dis play ed for 2 se conds in the bot tom line.

(b) The pa ra me ter num ber can be set in the code dis play (top l ine) 
using ro ta ry switch (B) and the pa ra me ter va lue in the mode dis-
play (bot tom line) using ro ta ry switch (C).

(c) The fol lo wing pa ra me ter set t ings are possible :

P-No
.

Des crip t i on Pa ra me ter
(va lue)

Operation

P01 Re set to fac -
to ry sett ing

1

2

no chan ge

all pa ra me ters to stan -
dard, (me mo ry blank =
“----”)

P02 Flight le vel
(FL) dis play
with Mode C
(bot tom line
of display)

1

2 (stan dard)

FL is sup pres sed

FL is displayed

P03 Cur sor f las -
hing fre quen -
cy

1

2 (stan dard)

Flas hing fre quen cy 0.5 Hz

Flas hing fre quen cy 1 Hz

P04 Cur sor ac t i  ve
time

3 s (stan dard)
1 s (min.)
5 s (max.)

in se cond steps

P05 De lay time for 
ac t i vat ion of
code

3 s (stan dard)
1 s (min.)
5 s (max.)

in se cond steps

P06 De lay time for 
re turn to pre -
vi ous code

3 s (stan dard)
1 s (min.)
5 s (max.)

in se cond steps

P07 Dis play “On”
in Mode A
(bot tom line
of dis play)

1

2 (stan dard)

no indication

“On” is displayed

P08 Idt t ime 15 s (min.)
18 s (stan dard)
30 s (max.)

in se cond steps
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(3) Press sto re but ton (J) to leave the con fi gu ra ti on mode and sto re the set 
va lu es. This sto res the new pa ra me ters and the trans pon der chan ges to 
the mode set by mode switch (A).

(4) If a key ot her than the me mo ry but ton (J) is pres sed, “FAIL” ap pe ars for 
2 se conds in the code dis play. This oc curs wit hout in flu en cing the pre vi-
ous ope ra ti on, i.e. pro gram ming can then be con ti nu ed.

(5) To lea ve the con fi gu ra ti on mode wit hout sto ring, set mode switch (A) to 
OFF. This swit ches off the trans pon der and chan ges in the con fi gu ra ti on
mode are not sto red.

Ex am ple for unit con fi gu ra ti on:
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