AC NO: 43-204
DAI[: 12 Jan 73

ADVISORY
CIRCULAR

DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

SUBJECT: AIrBOoRNE ATC TRANSPONDER SYSTEM MAINTENANCE

1. PURPOSE. This circular sets forth one means, but not the only means, of
demonstrating compliance with the maintenance requirements, contained in
FAR 91.177 and prescribed in FAR 43, Appendix F, governing the testing
of ATC transponders.

2, ACCEPTABLE MEANS OF COMPLIANCE, An acceptable means of compliance with

the maintenance requirements as they apply to airborne ATC transponders
is as follows:

a. Reply radio frequency. Interrogate the transponder and verify, by
use of a wavemeter having an accuracy of +0.5MH, at 1090 MH, that
the reply frequency is 1090 % 3MH,.

b. Reply transmission characteristics, framing pulses. With the
transponder interrogated on Mode 3/A and replying on code 0000,
monitor the transmitted output with a demodulator probe and
oscilloscope., Verify that the time interval between the 0.5
amplitude points on the leading edges of the two framing pulses
is within 20.3 & 0.10 microseconds. The oscilloscope time base

should have a sweep speed of 5 microseconds per centimeter and
an accuracy of 0.5 percent,

c. Reply Codes

(1) ldentification, With the transponder interrogated on Mode 3/A
monitor the transmitted output with a demodulator probe and
oscilloscope. Verify reply coding by changing the code number
and assuring the presence of all pulses listed in Table 1.
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Table 1
Pulse Position (microseconds)
Fl » o s 0000 00 o 0,00
cl e o o 6 46 0 0 0 0 s 1,45
Al ® & o 8 & & v & & & 2090
C2 o ¢ ¢ o 0o 0 ¢ 2 2 o 4,35
Az # v & ¢ 2 8 8 s s @ 5,80
04 o s v o 0 s o o 0 o 1425
A4 s % & & & & e s 8. 70
Bl ® 4 & & & ¢ 2 0 -11.60
Dl e 2 o & 0 ¢ o 2 s +13,05
Bz e o e o s o0 o o #1450
D2 [ I I I T T ST ) «15.95
34 s o 0 a s s v a s o17.40
D& s o o 0 0 o 0 0 s 18,85
F2 o & & 8 8 8 9 = -20030
SPI, o s ¢ o s ¢ o » 024,65

(2) Pressure Altitude Transmisgsions

(a) For aircraft which do not have an altitude digitizer
installed or not connected to the transponder,verify
transmitted response to Mode C interrogations coneists
of framing pulses Fj; and F3 only,by monitoring the
transmitted ocutput with a demodulator probe and am
oscilloscope.

(b) Por aircraft which have an altitude digitizer connected
to the transponder,verify transmitted response to Mode C
interrogations consists of framing pulses F] and F2 only,
by monitoring the tramsmitted output with a demodulator
probe and an oscilloscope while the altitude switch is in
the "off" position. Place the altitude switch in the “on"
position and verify that the information pulses denote the
pressure altitude (altimeter setting 29.92 in., hg.) at the
time of the test. Information pulses should appear in
accordance with the pulse positions listed in Tables 2 and 3,

d. Reply pulgse width. With the transponder interrogated on Mode 3/A
and replying on code 0000, monitor the transmitted output with a
demodulator probe and oscilloscope (sweep time and accuracy same as
paragraph 2.b.), Verify the duration of the F; and Fy puises between
the 0.5 amplitude point on the leading and trailing edge is
0.45 4+ 0,10 wmicroseconds. Repeat the test with the transponder
replying on code 7777,
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TABLE 2 ALTITUDE INFORMATION PULSE POSITIONS

PULSE POSITIONS
RANGE (0 or I in a pulsc position denoles
absence or presence of a pulse, respectively)
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~450  to -330
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550 to 65N
630 to 75C
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l
'
I

COoOOOQIOOOOL OO CULLORIOCLOO|ICOLLOOOLOOOOC

|
i

SOOIl = OO0 OO IO OOOOO MM M OO0 OCOOMIMMOOD|OOO

e s it et | Bk i et il | st B4 it bt Bt | ek Bt i et it | O OO DO OOOOOOOOO|OCQOQICOOOO|OOOOOIOCOOOIOOO
T et i s e e e (i P et | e e B it et | i b Rt B | 3wk (A ek Bkt Bt | i i 1t et St ] et il ik et ek [ et e e [ D OO OO cooon/ococooiooe

DO OO ] 4t bt pout pudt oot | ot et past ool bt | LD D DO OO OO O] et ek bk ot et ] st ek ok gt 3k I D ED D OO OO L] et et et pd bt | b gt ki s | O O O
COOMMIRMOQOO OOOMKIHMMOOD OODO R INIMEMOOO OO m MO OO coo-u-lln—v—occ OO O b k] o 2k D
O et et Dot 0 | D et et et €T 0 Pt ok et S| D it bt et (| 5 et et i | N e i it CT | 2D et bt ek 3 | T S Bt ol G [ 5D et bt et (T2 | D e e e D | DD o bt e ] S et Pt

COQQOICLLOLOOOCOOLOLOCUIOOOOC|OCOOOOOLOOHOOOOQ|OVLODIOLOOOIOOOO0 QOO
o Tt o fat k| et st et bk ek [ DD DO D OO OO D|OOOOEIO O DD ] vt ik bk e e | 5 gt s ok | gt gt i o et | sk et s b e DS DO OO

et OOOIOD OO - '---Qeo’

COoOOQQIOLOOOIOOUOQOIOCOLOIOOLOODOOCOCoOLLOLICLOLO|OOCOOIOLOOOIOOoOD|IOOR
COQLOILCOOC|OOOOO|O00OC|COCOoOQOOOCO OoOOO|OOOOCIOOOOQ|OCOLOOCOCODOIOOO

Ca
e |
oy
(=3
g
L=
c0
o
(=]
COoO0OOOOCOQIOCODD|OOOOD

Paxr 2 Page 3



12 Jan 73

AC 432204 ) .
TABLE 3 ALTITUDE INFORMATION PULSE POSITIONS
. PULSE POSITIONS
1 RANGE (0 or 1in a pulse position denotes
absence or presence of o pulre, respectively) J
ey Dy Dy A A AL B B, B{ G G C
4750 tw 480 | 0 0 O o0 t 0 1 o0 | o o i
4850 to 4930 o 0 0 0 I 6 1 o 0 1 1
4950 to 5030 6 0 0 o0 1 9 1 ¢ 0 1 0
5050 to 5150 o 0 0 0 1 0 1 9 1 1 0
5130 to 5230 0 0 0 0 1 0 1 9 100
5250 to 5350 00 0 0 1 0 1 1 10 0
5350 to 5450 9 0 ¢ 0 1 o 1 1 1 1 0
5450 1o 5550 o 6 o6 0 1 0 1 1 0 I 0
$50 to 5650 0 0 0 0 i 6 1 1} 0 1 1
$650 to 5750 0 0 0 0 1 0 1 1 0 0 1
5730 to 5850 0 0 0 0 1 0 0 1 o 0 1
5850 to 5930 0o 0 o o0 1 0 0 1 0 1 1
5950 to 6050 0 0 o0 o0 1 9 ¢ 1 0 1 0
6050 to 6150 0 0 0 0 1 0 ¢ 1 1 1 0
6150 to 6250 6 0 0 0 1 o0 9 1 1 0 9
6250 to 630 60 0 0 I 0 0 0 10 0
6350 to 6450 o 0 0 0 1 0 0 o 1 1 0
6450 to 6550 0 0 0 o0 1 e 9o 0 0 1 0
6550 to 6650 o 0 0 o0 1 ¢ 2 0 o 1 1
6650 to 6750 0 0 0 0 1 0 9 0 00 1
6750 to 6830 0 0 0 1 1 0 0 0 00 1
6850 to 6950 0o 0 0 1 1 90 0 o 0 1 1
6950 to 7050 0 0 0 1 1 0 0 ¢ 0 1 o
700 to 7150 o 0 0 1 1 0 0 O 1 1 0
7150 to 7250 00 0 1 1 0 90 © 1 0 o0
7250 to 7350 b0 0 1T 1 6 o 1 T 0 0
7330 to 7430 6o 6 o 1 1 9§ ¢ 1 1 1 0
7450 to 7530 0 0 0 1 1 0 0 1 0 1 0
750 to 7650 o 0 0 1 1 o0 0 i 0 1 1
7650 to 7750 0 0 06 1 1 0 0 1 0 0 1
7750 to 7850 0 0 0 1 1 0 1 i 00 1
7850 to 7930 6 6 © 1 1 0 1 1 0o 1 1
7950 to 8050 6o o o 1 t o 1 1 0 1 o
8050 to 8150 o 0 o0 ! 1 0 1 1 1 0
8150 to 8250 0 0 o0 1 1 o0 1 1 1 0 0
8250 to 8350 90 0 1 1 01T 9 T 0 0
8350 to 8430 o 0 o0 1 1 0 1 o 1 1 0
8430 to 8550 o 0 o0 1 1 0 1 0 0 1 0
8550 to 8650 o o0 o0 1 1 0 1 o 0 1 1
860 to 8750 | 0 0 0 1 1 0 1 0 9 0 1
8750 to 8850 o 06 0 1 1 1T 1 0 1
8850 to 8050 o 0 o0 1 1 1 1 0 0 1
8950 to 9050 0 0 0 1 1 1 1 9 9 1 0
1 9050 o 915 6 0 o0 1 1 1 1 ¢ 1 1 ¢
910 _to_ 9250 | 0 0 0 1 1 1 1 o 1 0 0
9350 to 9350 S R S S W 10 ¢
9350 tw 9430 0 6 o0 1 1 1 1 1 1 1 0
9350 to 9550 o o o0 1 1 1 1 1 0 1 o
955 to 0650 B 0 0 1 1 1 1 1 S
9650 to 9750 1 0 0 0 1 1 1 1 1 0 0 i
9750 to 9850 00 0 1T 1 10 1 00 3
9830 to 9930 o 0 o0 1 I 1 o0 1 0 1 1
9950 to 10030 o o0 o 1 1 1 o0 1 0 1 0
10050 to 10150 e 0 o0 1 1 1 o 1 1 1t 0
1010 to 10250 | 0 0 ¢ 1 1 1 ¢ 1 10 0
10250 to 10350 o0 0 1 1 1 ¢ 0 T 0 0
10350 to 10430 9 0 o 1 1 1 o © 1 1 0
10450 to 10530 65 o0 0 1 1 1 ¢ 0 0 1 o
10550 to 10630 o 0 o0 1 1 1 o0 0 0 1 1
060 to 10750 | 0 0 0 1 1 1 0 0 0 0 1
10750 to 10850 00 0 1 0 1 0 0 00 1
10850 to 10930 0o 0 0 1 ¢ 1 6 o0 { ¢ 1 1
10050 to 11030 o 6 0 1 ¢ 1 0 0 0 1 0
11050 w0 11330 0O ¢ 6 1 0 1 o6 o 1 1 0
1150 o 11250 o 0 ¢ 1 o t 0 o 1 0 o
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e. Suppression. Interrogate the transponder with a Mode 3/A
interrogation signal at a repetition rate of 500 interrogations
per second and at a signal level 3db above receiver winimum
trigger level. Adjust Py pulse equal in amplitude to P; pulse
and verify that reply rate is no greater than 5 replies per second.
Adjust P, pulse awplitude 9db less than P} pulse and verify that the
reply rate is at least 450 replies per second.

€. Receiver Sensitivity. With the test set connected to the antenna end
of the transmission line, interrogate the transponder with a Mode 3/A
interrogation signal at a repetition rate of 500 interrogations per
second. Adjust Py and P3 equal in amplitude and apply a signal level
known to be below receiver minimum trigger level. Increase the signal
level until the transponder reply rate is 450 replies per second.
This is the receiver minimum trigger level (MTL). Verify the MTL is
between 69 and 77 db below 1 milliwatt., Test equipment attenuator
accuracy should be within + 2db. As an alternative the test set may
be connected to the antenna terminal of the transponder and the
reading corrected for transmission line loss. Repeat the test using
8 Mode C interrogation signal and verify that the MTL is within 1db
of the reading obtained on Mode 3/A.

g. Iransponder Power Output. Transponder power output may be determined
with a dummy load and power meter which are suitable for use at
1090 MH_. The power weter accuracy should be within + 2 db., Connect
the dummy load and power meter to the antenna end of the transmission
line, interrogate the transponder with a Mode 3/A interrogation
signal and verify that the peak pulse power is at least:

(1) +21 dbW (125W) and not more than +27 dbW (500W) for transponders
intended for installation in aircraft which operate at altitudes
above 15,000 feet.

{2) +18.5 dbW (70W) and not more than +27 dbW (500W) for transponders
intended for installation in aircraft which operate at altitudes
not exceeding 15,000 feet.

In each of the above cases antenna gain must be added to the power
meter reading. As an alternative, the dummy load and power meter may
be connected to the antenna terminal of the transponder and the power
meter reading corrected for transmission line loss and antenna gain.

3, FPORTABLE LINE TEST EQUIPMENT, Portable line test equipment may be
substituted for any of the test equipment specified in paragraph 2,

provided its accuracy is gquivalent,

/%7/74/[ ‘

C. R, MELUGIN, JR.
Acting Director, Flight Standards Service
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