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2-W &
— ~ R E R R
1-1 ~ KR E A TR
FITaH I o g PRt F 5 (R Interrogator) B (Eafy7s Transponder) Z[H]LA]
F )T AAGE A AR (] 1 KRR R A TR TR ) - GA s e e (A 2= e
A 8 C 15X (ki Carrier Frequency #H3 55 1030MHz ) URRIRTAAGE » 22 rhlis i s LL o RIRAsR
1R - HREHIRT AR A S HE R AP 2l FEE (BiiRZ Carrier Frequency S8R5 1090MHz ) -
SRR SRR B MR ASE T SRR PR v DAFS SRR B ~ 707 ~ v s MRS
ARG e S RIS (Interrogator ) BB 328 (Trans ponde r ) 67 TREMHFY AR
XERAE > AT AEZI A AT AT TR S R el e R IRASE—RLImI% » SE b et
gl IS AR RS i e i B DL Mode S 1522 (Mode Select)
A A - AR PRI AR R 720 - IR T RHaR BB § S3A 2O
FH(56 9 112 bits) Ei#(Uplink) / R (Downl ink)FULIHE » A AT UL LB < ATy

MEAREST

INTERROGATION: Request for identfication  {,.~ *-; REPLY: identification or altiude
(1020MHz) or altitude H S [(1090MHz)

= Frame pulse detection
= Range measurement
Tracks andlor plots — < - Azimuth measurement

= Altitude decoding
= ldentification decoding

B | A A T RO i




1-2 ~ WiBRAYRERE - 507 - REER RS

R S BIRURAHBA R, > T AR AR - e el L S v R R s
ITEERE B AL it T SR 0% RESERT » DU N P Re ST ~ 5 Aol e B R o
Rt > A R s M S R s B A0 IR BT A A

1~ BREEETR
R R b R4 ] 55 Td(Mode A ~ C fz Intermode Short P4 HY Td = 3 us 5 Mode
S & Intermode Long P4 MY Td = 128 us) » FrLARREERYG TR ALATT -
R = 3*10'w/s *(T-Td)/2 > T &R B NGR EHZ BERGRAHRE
R B X (True Range)D » W LAFH R RE#EEHE(STant Range) =i/ (Al titude)

ST (fE 2 53 3D 22 - ANEA D= (R-H)'” -

L levation

s

I AZ imuth

E 2 FxE 3D Z=ZRE



2~ JifiHIETE

A R FH B AR O TR [ B3R » DA ORo3 7645 S~ S
WAy > HFIES S=S+S ~ 2B A° =Si-So ~ A=Si-Setshift 90° » I HA R St e o Lo
fRiZ SR A O (I8 3 ok T AR SE) - HAZATE ¢

A6 =(1/k)tan'(A - £/X*) =(1/k)tan'(A/XZ) k=mal A -
S VRT3 RSN pawe 1% a5 NGNS WIS F=val |- i

A - T=AYcos0°=AI >0 iUl

A - Z=AYcosl80°=A X <0 fiZu A

FIT ARt Ji(iz= 0 £A 6

S
| ' STNTS

A

— L J

A’ A
A A
' v S )
3 Wb 5 Az B




AR Ll rRe: > BT AT EIA 7 S EYELAE - mk AT ASEASH UL A o OO s

A O (0BA, Off Boresight Angle) » |fif H A/ X HYELEEER R A 0 EME—5E (8 4

A/ X B OBA ¥l ) -

A (dB) l 4

Z and A curves represent “Sum” and
“Difference” radiation patterns near the
antenna radiation axis.

Iilllll!li|]i|

A/ Z curve represent A/ Zratio variation
as a function of the OBA.

Example (in analog) of OBA
computed by MDR with:

> gie)
uK1 = +10 dB ¢

mk2 = -10dB




1-3 ~ iR EZFRIFAIR(Interrogation) REIEFASR (Reply ) /48
2R (Interrogator ) ZE IR EE=CAY MODE ZHRaHS% » ik (&532s Transponder )

FILERFEABRL - M HERIHEAR UR AR ARG » 38 SEafETRAsR R Il B HE R TE 2

AT MY IZRAS AR -
Transponder
SSR transponder Mode S transponder
Interrogation
SSR
Mode Aor C Code Aor C Code AorC
Inter Mode A/C/S
All Call A/C (P4 short) Code AorC No reply
All Call A/C/S (P4 long) Code AorC Mode S address (DF 11)
Mode S Mode S address (DF 11) if unlocked
All Call  (UF 11) No reply Selective reply according to address
Roll Call (UF 4,5,20,21) No reply (FL=DF 4 or 20, Code A=5or 21)

DU EiE HE SR AN 250 R SSR afylFAaT R By as a5 H e ~ Mode S FURIRHER K &R

ARAUEIEFSE ~ Intermode S FMIRASE A asiyHIZARSE — (Al 0E — i -



1~ SSR FRIRHESE bt s a1 5 e
(1) ~ SSR &R TR A= (Mode 1~ 2~ 3/A~ B~ C~ D)j&H1 P1 B P3 (I RIFEULE -

Iff P1~P3 FYARIZTIE 0. 8us > SHFIRASRHIEREAR TS 1030MHz (& 5 SSR FHIERGE Mode ) °

(a) ~ Mode 1(3us) * 2(5us)EH
Mode 3/A (8us) HIEH (FRIREEMRSZERL)
Mode B (17us) I
Mode C (21lus) R (RS EELRN
Mode D (25us) EExMH

(b) ~ AHHRIRIL S -

t=3us E} S
Mode 1 | _
P P3
t=5us N ™
Mode 2 i B >
=]
Pt t=8us 3
Mode 3/ A >
IT—1 t=21us F3
Mode C -
Military Civilian
Modes Modes
1
2
3 A : |dentification Mode
C : Flight Level Mode

[E 5 SSR ERIEASE Mode



(2) ~ fiE3H+2E SSR Transponder B¢ Mode S Transponder Fer LUAHEHER Mode [0 » [0

HEZRENGE F1 B F2 HOIREEIRIRE RS 20. 3us » FFGRAVNRIZ R385 0. 45us > MRz R &
£50.45us » F2 Bil SPT MR EIRS 4. 35us (18 6 SSR [HIFHER) -

(a) ~ Al,A2,A4,B1,B2,B4,C1,C2,C4,D1,D2,D4 3t 12 {HZRHZIC -

(b) ~X=0 K > X=1 HH -

(c) ~ SPI(Special Position Indicator) : HHEEBI & » HAFEHIIE T B EEK

NERE - DU AR B0 ERY 0 5 Tden switch ON I » bR

o LD (RFrie 20 ) -

(d) ~ FHBRERIKI % -

X PULSE
SSR REPLIES { USUALLY ABSENT )

/ :

~ 203 ps
0.45 145 us .ﬂﬁh
L0000 00800001010/ I:—SF‘I
F1 £1 A C2 A2 4 M X B1 D1 B2 D2 B4 [_]'j_ F2 Fulse
—— Identification
From 0 up to 12 Data Pulses (CODE)
4 octal digits A, B, C and D (3 bits)

IF PULSE PRESENT = bit =1
IF PULSE ABSENT —> bit=10

| 2 Framing Pulses ( F1, F2) “Braket Pair” |

lE 6 SSR [EIZEFAGSE

10



(3) ~ Mode AGGEBUFRHE) Kz Mode C(rEiE ) [HIZ AHER A -
(a) ~ Mode AGGHRACAS) Su45 12 A& RMIC Al,A2,A4,B1,B2,B4,C1,C2,C4,
D1,D2,D4 - F&BIREERS 0000~7777(E 7 Mode A fi#H5) -
(b) ~ HFECLpE BERRRSE » 4] Emergency(7700) ~ Radio Failure(7600)
Hijack(7500) -
(d) ~ Mode C(/&fE)AMEHI D1 » ArURAT 11 EERHZIT AL,A2,A4,B1,B2,B4,
C1,C2,C4,D2,D4 » f5l11:000001100100( ABiiCaDa) » LL/GHERTZRRES 0144 - #1

AEHHERZSERR 100 - HIES 100FL(10000 BR) o

000000 800000010 f—sn

F1 C1 A1 C2 A2 C4 M X Bl D1 Bz D2 B4 D4 F2

1

IF PULSE PRESENT —> bit =1
IF PULSE ABSENT = bit=0

—
—
—
— )
—
—
—
—1
—
—

Binary | Decimal
A|A1=0| A2=1 | A4=0 | o010 2
B|B1=1| B2=0 | B4=1 | 101 5 the Transponder reply
in this example is :
C|C1=0| C2=1 | C4=0 | 010 2 2527
D|D1=1| D2=1 | D4=1 111 7
[ 7 Mode A fEHS

11



2~ Mode S FyfHIFAAT b Ay gty al R

(1) ~ Mode S FREASEZH P1 ~ P2 ~ P6 Ak > P1 B P2 RSN RS 2us » SABRAYIIR
JELES 0. 8us » PO ARIEELRS 16.25us (56 bits)d 30.25us(112 bits) » Ifii P,
IRz H R R 1. 25us BYSE—(ERRSR A2 ERIE (syne) > & i B EERIRE

[F225% > 4l 8 Mode S ZHRTEHGE -

(a) ~ 25 {EFRRT (8 #% L -
(b) ~ P2 IyLjfiest i@l SSR Zrafiasiylnl: -
(c) ~ P5 FYLIREstE HIHITRBE A K ke (IR -

(d) ~ P6 SASRERAE %8 FPSK(Differential Phase Shift Keying) o

. 2.75us |
e
. 2us > 56 or 112 bits
H—H T
08— i e qpue=n08us CHE SN gy
Interrogation o1 pal—+ ..--’r: 1 I F
,;’EE}I—IH- P&
= P ,.--"'-.- - 5 5 1
Sync | ..-::I=-; - H _ 1=t chip last chip
reversal i
ﬂ.d-ps—rg—g-—
SLS control _

FLake]
0.Bpus——e

8 Mode S EHIRGEASR

12



(2) ~ Mode S [PIZEFRGREH @R E (Preamble ) S ERHE B (Data Block)AfrAH Ak -
N H S NIRRT i HIAE 1 B ~ 3.5 fiFD Bz 4.5 BFPHIAE. - ITiAE 8
TIPSR (SR 5 SR RIBH IS R RE > ERNEER TS S56us(56 bits)dl 112us

(112 bits) > 4 9 Mode S [HIZEHGR -

(a) ~ 25 AL FHE )R -

(b) ~ Data Block NGRIRIRIY 7 3% PPM(Pulse Position Modulation) °

i Preamble 8ys __‘___ Data Block 56ps or 112ys N
N i (1ps =1 bit)
” 3.5)s : '
i T S Bit $ Bit 3
Bit 1 6it 28Bit 3 it 4} Nai N
+4 43 : 80 80
0.5 0.5 05us 0.5 g5 WS _ - _
ioioitio 001t
Example — Reply data block
Mode S _Reply Format Corresponding to bit sequence
0010..... 001

9 Mode S [EIZEASR

13



3~ AR (Intermode) FHFATRAGIT S el aeityIml et
(1) ~ AR PL ~ P3 ~ P4 AR » 4353 Mode A/C/S AxWFAL B fe
Mode A/C A=W - Mode A/C/S SWPNLER P ~ P KA P AKIEAHIA » {4 Mode A/C
LOFIE P~ PRI PRI - A B C RS P -P IRICIIG R A -
Anel 10 2 AABEAERIEHER -
(2) ~ Mode A/C/S Z=WFIY > Hil SSR Eads e Mode S Fafyasty&inl < { Mode A/C
ZWPALY > FIjf# SSR Z 2R &% > Mode S Zr v @ Wiskit P AR AHA Gl -

Mode S K Mode A/C HYIEIZ&3HGR AU mAIT R — Efiffratt -

0.8ps or 1.6ps
8ps (A) or 21ps (C) 2us ¢ :

.

0.8us —r—e

0.8us—si—ie i i
P1 s —I " I -t t-
3P4 nterrogation

»i—te—(0.8Bls
P2

SLS control

E 10 22 AR GREASR

14



1-4 ~ 3ZPHNEI(Side Lobe Suppression)f ™48
SERE NI H B A P TRAEFTE E A A 2l s ae e R
FHIE AT I m I R A TR B o BAMT 48 ISLS(Interrogator Side Lobe

Suppression) ~ TISLS(Improved ISLS) * RSLS(Receiver SLS)=fffiflr -

1 ~ ISLS(Interrogator Side Lobe Suppression)

N SSR Transponder 8¢ Mode STransponder ¥ffAfE S 2 R ARSI 28 5 AR TR AR

(a) ~ I SSR ZafasAEo5 e 1% - [ 11 SSR 253w ISLS -

(b) ~ Il Mode S EHaR(EF (1% - [l 12 Mode S &g ISLS

ISLS = Iinterrogation with Side Lobe Suppression

——h
Aircraft in Side Lobe | -
;' Aircraft in Main Lobe Axis
Looking to their amplitudes, pq P2 I P3 ‘J?‘% =L
Pulses P1and P3 are smaller g
than Pulse P2 : _I ! I_ P ,p1 P3

Transponder is NOT triggered i - I P2 I

Looking to their amplitudes,

Pulses P1 and P3 are greater
Control Channel £ ‘

than Pulse P2 :
Transponder is triggered

[& 11 SSR%&&4s ISLS

15



All Call interrogation mode ( AC)

P1

Identical to ISLS I Channel |_|

Process in SSR
Q Channel P2

All Call and Roll Call interrogation imode ( AC/RC)

P1 P2 P6
Interrogation through Z Channe] |_| |_I |_:
Main Lobe Q Channel .
P1 P2 P6
] X Channel |_I
Interrogation through
Side Lobe Q channel

B 12 Mode S &8s ISLS »

16



2 ~ IISLS(Improved ISLS)

UL TISLS - fE IR SSR ety [ A SR 1T B £ R R R > IRl
AN Mode S Zfian > 41| 13 SSR Zafas 11SLS

Reception by Transponder

Direct Path

>

_rm;’-’qgf"

Aircraft outside
=~ "Reflected Path Al
7
Reflecting
Obstacle [ ————————————
| P1 variable position according :
to the delay due to the reflection |
P1+Picontl] ps P2
P3 Plcontm []4 J
ﬂ P o3
Reception via Z Main Lobe Reception outside X Main Lobe

=1
1]

13 SSR &#f#s I1SLS

17



3~ RSLS(Receiver SLS)

SR RSO P PR R RIS 15 55 s - Al 14 Egfd e RSLS -

RSLS = Reception with Side Lobe Suppression
Aireraft in Side Lobe

= =,

Looking to their amplitudes, P . . .
Pulses received via [ are greater than ! Aireraft on Main Lobe Axis
Pulses received via channel X Side Lobe : ! =2t
Reply is NOT DECODED i R
; o7 s L
T LA EAR e g o onnnn.

Looking to their amplitudes,
Pulses received via channel £ Main Lobe
are greater than Pulses received via (L
Reply is DECODED

Contrel Channel 2

: ; Channel £
W i Main Lobe

&l 14 FRg4% RSLS

18



1-5 ~ Mode S(Mode Select)ZIFikEN(_ L&) SREIE R (T &) BN

Mode S(Mode Select)RESREHEBA%I3 Ry 25 falF Rk 2L upl ink) 8 25 f#llnlAEA
2T HE downlink) » A 15 FRTREC - 8 16 1A% o forlEemimts e (e Ami: :
F& Ml (uplink/downlink format)f5s 5 {EAZIC(AE 24 BRAL - LU 2 {EAZI0) SAmk M

(address/perrity, AP E¢ parity/interrogentor identifier, PI)E% 24 {E{7JC » HEREHE

I &R - A5 27 EA7C (short message)By 83 flfi7JC(long message) °

FORMAT NO. (UF) MESSAGE LENGTH MODE S INTERROGATION REQUEST

0 Short (56 bits) Short air-air surveillance (ACAS)
1,2and 3 Not defined

|4 Short (56 bits) Surveillance, altitude request

— |5 Short (56 bits) Surveillance, identify request
6,7,89and 10 Not defined

= 1N Short (56 bits) Mode S-only all-call
12,13, 14 and 15 Naot defined
16 Long(112 bits) Long air-air surveillance (ACAS)
17,18 and 19 Not defined

> |20 Long (112 bits) Comm-A, altitude request (SLM *)

|21 Long (112 bits) Comm-A, identify request (SLM)
22 and 23 Not defined

> | 24 (2-bit field) Long (112 bits) Comm-C (ELM **)

* SLM: Standard Length Message
** ELM: Extended Length Message

s transmitted by the radar

Refer to ICAC Annex 10

15 ERkE

19




FORMAT NO. (DF) MESSAGE LENGTH MODE S INTERROGATION
0 Short (56 bits) Short air-air surveillance (ACAS)
1,2and 3 Not defined
= Short (56 bits) Surveillance, altitude reply
9 Short (56 bits) Surveillance, identify reply
6,7,8 9and 10 Not defined
11 Short (56 bits) Mode S-all-call reply
12,13, 14 and 15 Not defined
16 Long (112 bits) Long air-air surveillance (ACAS)
17,18and 19 Not defined
20 Long (112 bits) Comm-B, altitude reply (SLM *)
21 Long (112 bits) Comm-B, identify reply (SLM)
22 and 23 Not defined

24 (2-bit field)

Long (112 bits)

Comm-D (ELM ™)

* SLM: Standard Length Message

** ELM: Extended Length Message

s> processed by the radar

Refer to ICAC Annex 10

20



PUN RS ARRIAS L UF4 ~ 5~ 11 ~ 20 ~ 21 BAaEFAECDE4 ~ 5~ 11 ~ 20 ~ 21 pfiiiz

HIZhRE SR -

1 ~ {5 Mode S ZWFRRRRIFE = UFLL

1 6 10 14 17 33
UF PR IC CL - 16 - AP
5 ) 13 16 32 b6

(1) ~ UF(Uplink Format): S{E{7JC » 01011 fCF£{4 Mode S WAL -

(2) ~ PR(Probability of Reply): 4 {Ef7IC » BRZ A AR A RARESR A 0] Z a R
0,1,2,3,4 53 DIERE=1,1/2,1/4,1/8,1/16 ZR{EEI7
5.6.7: KigE
8,9,10,11,12 : ZH&{51E (1ockout ) s3I ABERAE=1,1/2,1/4,1/8,1/16 2K

EHEE
13.14.15 : K&

(3) ~ IC(Interrogator Code): 41BN > X3 4 ACHyERIZsa%AAE 11 code
(Interrogator Indentifier Code) » Bl 7 i CHIES %S SI Code
(Surveillance Indentifier code)fSHIEMHE CL(Code Label )HHEITIE °

(4) ~ CL(Code Label): 3{E{7IC » FILAEZS IC {7 N -

000 : TCHRARERT TG 1E]1S
001 = TCHRARIRSTAEHI1E]1S
010 = TCHARERSIEHI16%]31
011 = ICHRARERSTEHY32%47
100 : TCH#AZESTAEHY48E63
(5) ~ SPARE: 16 {EN77C » FHRAESS 1 -
(6) ~ AP(Address/Parity): 24 BT @ 5 1 RIREMEY o 2R HEE RS

(Parity Check Coding) » HI}& AR ILLRFERE GRS RRFE L -

21



2 B S (R ARIPHLEE A/C/S 1 AP I DF 11
1 6 9 33
DF CA AA PI
5 8 32 56

(1) ~ DF(Downlink Format): S{E{ZIC » 01011 fCFREME S AN EE A/C/S F5

AR -

(2) ~ CA(Capability): 3T > ZalasadaAGE I AH RS E 7%
0 @ ARIpER W ESHEANIRE

1.2.3 fR¥d -

4 HA5Comm-A K Comm-Bf j] RESRL ECARET » AFihm | -

5 @ HAcomm-AM comm-BHE JJ > HEHR ECARET - (AEfrer b -

6 * HA comm-A K comm-BRE ST > REAWRL ECAMST > TERE b L -

7 FRoRAEDF4,5,20,21 HY DR(DOWHllnk Request )BHA7ANES 0 > 80 FS

(Flight Status)HEi7f% 2~ 3~ 4805 » {Eekealim -
(3) ~ AA(Address, Announced): 24 {{(7JC » FEMRA7 S THEATHE

(4) ~ PI( Parit/Interrogator Identifier): 24 {f{\7JC » 4 {iiJC 11 Code BX 7 fiiJC

SI Code(4 bits II Code+3 {77t CL(code Label)) » HErFzE% -

22



- ZAfRE =L UF4(Al titude Request) ~ UFS(Identity Request)

1 6 ) 14 17 33
UF PC RR DI SD AP
5 8 13 16 32 56
(1) ~ UF4,5(Uplink Format): S5{E{Z7C » 00100/00101 FRFEHBEER S /580

(2)

(3)

* PC(Protocol): 3 {ENZIC » A FAREMFREIFEOK -

0 FRFRIEH

D RERIEEEEMERITUEA (BLockout T Code=0)
~ 3 fEREEE

t fXFclose out Comm-B

s fXFclose out [HHELM

t fR&#Fclose out THEELM

7 RIEE

N B~ o

* RR(Reply Request): 5ENTC @ EoREHwmIAIIE R (REANZE) -

0-15 : BERDF=48G5H 17

16-31 : ZERDF=20802 11417

16 : TRz E (air-initiated)Comm-Bfg=UrcE
17 + BOREARRERE 1S

18 + ZE3KBDS20

19 © BKBDS3x

20 @ ZKBDS4x

21-31 : R

(4) ~DI(Designator Identification): 3{@{77G » F8F SD BEAIAKSHS

0 : RERERIISHISDIATHRE

1+ AERSDALE 2k SR E R

2 ARESDU B L squi t te rAPEHIE R

3 1 RFERSDEESI AR ~ R S GICBIEHIERA

4-6 1 WAHIET

71 ARG SD W AR A REEIER K ~ Ul SO R

23



(5) ~ SD(Special Designator): 16 {Ef7IC » K DI fEIME] SD KERAIHIAE ©

DI=01SDZARL A 25

17 21
IIs | ----- 122-----
20 32

L ISHH 40z s R deadonth - FERADTARTRE

DI=1SDAR RN N2
17 21 23 26 27 29

IIS MBS MES |LOS| RSS TMS

20 22 25 28 32
1S © 4N ek i
MBS @ 207 e 205 Comm- B {F
MES @ 37 eI 2 uh i ELME S
LOS © I ey EHAf T E
RSS 1 2\ TEE R g R R IR RE SR s ok
TMS © 47 TeAU & FH A BB Sl 2 BRIl A2k

DI=2FSDR RN N2

17 21 24 27 29
__4_-_ | TCS RCS | SAS | -4 -
20 23 26 28 32

TCS * 3G CHEIE S e T T (7 E T 20 (position type)
RCS : 3B e squi t ter 22551 > LUE AR IS AR = (surface format)
SAS = 2T T R AR

24



DI=31SDAARL A 25

17 23 24 28
SIS LSS RRS --4 --
22 27 32

SIS : 617K IR s i k]
LSS * I B AR i
RSS : 4 {7 7T GICB H.2 BDS2 s

DI=7HSDAR RN N2
17 21 2bh 26 27 29

IIS RRS 1 | LOS | - 2 - TMS

20 24 28 32

ISR s 4RLCHY gt s
RSSH#F5 4437 TCHIComm - B, BDS 24t
HERITATRE

25




4 ~ e 7% DF4(Altitude Request)

~ DF5(Identity Request)

DF4
1 ) 9 14 20 33
DF FS DR UM AC AP
5 8 13 19 32 56
DF5
1 6 9 14 20 33
DF FS DR UM ID AP
5 8 13 19 32 56
(1) ~ DF4,5(Downlink Format): 5{E{Z7T > 00100/00101 fREAMUHEE B ify sl

(2)

(3)

e L /RIS o

* FS(F1
0:

~ O L LN

ight Status): 3 AT > IRIT/IRRE

RETMEAEZ2rh H MR (alert ) JeSPI

AR TR T H AR K2 SPI
AR A ERHE A SPI

AR e LA E
AT EF'jZiﬂaﬁﬂ

1E%§%§SPI

IR 2 SPI

P AR A2 P el ] H AR HAT SPT

R
kbR

~ DR(Downlink Request): 5{Ef{7IT
0:

1+ ZEK3gEComm-BHUE.

2
4
S:
6
8
1

* 3 PREAAEACAS

: Comm-BREEREAHE 1 AT H
Comm-BEEREFHE 21T H
T: PREAHEACAS

-15: KiEE

6-31: Nl ELM e

26
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(4) ~UM(Utility Message): 6fEINIIC » HafaniaWIRREE
14 18
ITS IDS
17 19

T1S = 40770 » HR A B PR B ARG 2 b (A R AR TS
IDS : 2 fiioe » Hes Bl as iR TP 2

(5) ~ ID(Identity): 13{{EN7TC > FREERBISME C1 ~ A1~ C2~ A2~ C4 ~ A4~
O~Bl~DI~B2-D2-B4-D4-

AC(altitude code): 13 fE{ZIC @ =yfEHE -

Bit 26=0 : AAFRLASROlH =

Bit 26=1 : AAFRLAAHIOH =&

Bit 26=0HBit 28=0 : A= EHIHALFS100HIR

Bit 26=0HBit 28=1 : fRFEMENIEA 255

Bit 26=0HBit 28=0: {&KJFC1 ~Al ~C2~A2~C4~A4~0~Bl~0~B2~D2
~ B4~ D4

Bit 26=0HBit 28=1: Bit 20~25 ~ 27k29~324£11 Bits » FAFHIEHIK
B BT - E

Bit 26=1 : Bit 20~25k27~324:12 Bits » fCF RIS = ik

FERAGI13 Bits¥IRER0 « AR S S E N AIE RS gl A 4K

(6) ~ AP(Address/Parity): 24 fEAITC » FEENTHE o
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~ EEIA% =G UF20(Al titude Request) ~ UF21(Identity Request)

1

6

9

14

17

33

89

UF

PC

RR

DI

SD

MA

AP

5

8

13

16

32

(1) ~ UF/PC/RR/DI/SD/AP 215 H 2t W22 HL UF4, 5 -

(2) ~MA: Message, Comm-A {ELREHEEHEA AR

MA : Message , Comm-A (56 bits - 33-88) contains Data Link Message to Aircraft

88

112

[ When ADS1=0 and ADS2=5, SL (ACAS Sensitivity Level Control) is contained in MA ]

33 37 41 45
ADS1 =0 | ADS2 = 5 SLC --44- -
36 40 44 88
» SLC (4 bits - 41-44) Sensitivity Level Command for own ACAS
2 No command issued
3 Not assigned
4 Set ACAS sensitivity level to 2
5 Set ACAS sensitivity level to 3
6 Set ACAS sensitivity level to 4
7 Set ACAS sensitivity level to 5
8 Set ACAS sensitivity level to 6

28




DF20

14

20

6 ~ [E7 % DF20(Al titude Request) ~ DF21(Identity Request)

33

89

FS

DR

UM

AC

MB

AP

13

14

19

20

32

88

33

89

112

FS

DR

UM

ID

MB

AP

13

19

32

88

112

(1) ~ DE/FS/DR/UM/AC/DI/AP 23 H #iBHR 22 . DF4, 5 -

(2) ~ MB: Message, Comm-B (SR EAGHIA NG -

MB : Message, Comm-B (56 bits - 33-88) , to transmit data link messages to the ground

41
ARA
54

33
BDS1-=3
36

37
BDS2=0
40

35
RAC
58

59 60 61
RAT |MTE|TTI=1
62

63
TID
88
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— ~ RSM 970S ZA#AHE
2-1 ~ KR E R eRER
T R S BB I T ST R S 15 THALES BBt B e 5]

o E LM (STAR2000 » S band Solid State Radar ) 5z MODE-S K#'E2E LM

!!T

[RSM970S » Mode S Secondary Radar ) » ¥IfREEER 80 VML , XAk T SE fr ik 1 2 256 7
M WAL S A5 AL ] EE e 248 (RCMS » Remote and Control Monitoring System) -

RSNy EE 22 5 STAND-ALONE A4 , (50 e MODE-S R 3 2 248 ( RSMO70S » Mode S
Secondary Radar ) 3w 0] 3E 256 G - Wil 25 FEla] 2 B e 24 (RCMS » Remote and

Control Monitoring System]) e

~ BTG RN R A (A 17 ~ 18 ~ 19 PRz RSMO70S #1543 » HELal T

(1) ~ Kigafe (Al 20) -

a. FIRRCEE KRR (AN 20008 )
b. K# 2 monopul se K (AS909 )

. KELERENEEAE ( EA2000P NGB ) Kz gl & 28 Rotary Joint [ JTS-2C0 ) K
FiE kA9 Encoder ©

d. RERPEHIFEAE ( AA2000NGB )

(2) ~ BEIHITECEEZL(AE2000R) , N7 DACF unit 21k 21 )
(3) ~ MODE-S i 7R % 2t RSMO70S

(a).TRC #Z4(Transmitter Receiver Cabinet) [ 4E 22 ) FfoR, fis

(a-1)@ifEl I/R (Interrogator/Receiver ) channel
I 1/R channel fLF5—HH#ZEEIHE STX2000 Kz—FH Mode S S fZ1HE/
i PR ZS (MDRP) , FHES A 250K (MDR ) K2 {E %) B 2 (MMXC) Ffr fHLIK -

(a-2) g2 REUC -
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(b).TOM #4428 (Tracking Output and Miscellaneous) ( ZlE 23 ) ffrs, &

(b-1) &R # DPC PC (Data Processing Computer PC):
I~ TREDRRRG G~ SUTE S
(b-2)—f 1/0 Ethernet LAN
FHRA% Lan switches Bi#SHAE Plines S84 Modem FFfHIR
(b-3)@i# NTPS: #47T Time Stamping IHAE e
(4) ~ —fE Supervisor Ethernet LAN

FIE Sup. LAN switches fiffHJ, 4% DPC PC ~ RCMS ~ IBIS ~ CBP ~ DACF Hi#/J#f
T 2R TMR-PC & SST 20008 ©
(5) ~ —{lf Video Ethernet LAN
FH—fl&l video swi tch FiHsk, 53852 TBIS STk 7 2R TMR-PC KK 7 2E ) MDRP-
(6) ~ BG40 (RCMS > Remote Control and Monitoring System)

ASRAEE A AR 1T, FHHSR AR ~ P22 e

a. =5 PAVEENS, —5 LIM AR E RS, —5 SIMAZ Remote ke—15 CIM (iR
Remote o &F—15 PC HIMCfriENZers

b. —{ERZHA power supply BE42(AE2000R)N , AT acquisition/control THEEH
DACF -

(7) ~ HEFERYPH (Maintenance Facilities ]
& TR RES IBIS ( Indicator Radar/ Information System -BIS) - Lt
SYEERES [ Site Dependent Parameter Tool » SDPT ) o

(8) ~ ASTERIX - (D2 Converter
JKs ASTERIX fify AKS Ui RS CD2 ik =0 (Al 27) -

(9) ~ ZaiifEess SMS  (Mode S site monitor)

TR S s A e b E s M RE N e 27 -
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SMS ch

SMS ch2

L CRUMLE

TR
S whearmel 1
e a

STX2000

o -

x

s e

17) RS E R R

AS 909 MSSR
|
PSR ANTEHHA
EA 4000
1
weAthar, channel ety elmmel] ROTARY JOINT mssR Channegl, Azimuth encoder 1 azimuth encoder 2
L H L H I
] [L
L H it LAl e e e s e e e e SITESI:“;?%IITDR
(/ o L : TRAHSFER RF UHIT 1
—~—( L LB .
I
l A i L RSM3T0S CABINET| Power RSM3TOS CABINET|  Power Antenna
H \a_\ channgl 1. | Supply Channel . Supply ControlUnit ____________
TR.EL TE.RX
LNA LHA LHA \7 LHA FAN FAN Powver Supply
P m—y ! MDRP MDRP Dristribution
SST-2000S - . (R STX RECENER
=l o : TRANSMITTER MOl TRENSMITTER (LI CIETE)
: ; Sl ; i Elpnat Cortrol Cabinet
F Fi Froce sl Frocas il
@ [pRezsoos| [ F |[5Ra 25008 (B) 4 AT & YT
WEATHER \ bl 1Bl5,
RECEIER  RECHUER  SVITHESZER SNTHESEER p i fieenr
L ] DIsPLAY
ra — <
— 1 ACP / ARP L
THR l £ A\ by B
1 L A Tt 'W'EA‘\:'HB? 1S LG
HER 2 Tt rera J
PROCESSCR —® PROCESSCH - procrtsch | PROCESSCR Ceta.Arekatung i Apce Hifg —
. 4 Y
I\ SUPERVISION I I I I
i 3 1/ 0 I
: 5 : DRU/LTM/SDPT
P LINES P LINES RCMS DATA REGROUPING UNT
e Ratar s 7 PiSRErER I Tobt
ATCC Time Receiver Time Receiver ATCC e e cptial Modem d 3
Optical Modem Optical TERMINAL
Modem

32

optical

REMOTE
TERMINAL

18) BB E B IR



([ 20) REEEERRRM
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[ == = [T
[ e R

ey Ty

AE 20008 DACF Unit

(F& 21) AE2000R 2z DACF unit

TRC CABINET

Front view

& 22 TRC B¥%E
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& 23 TOM f4e
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2~ F§Z% STAND-ALONE il e e i iteg ( Allli] 24 ~ 250 Firo, ZEfifipdiart -

(1) ~ KRR (Al 26 )

a. KR monopulse K (AS909 ) o

b. KARBREIEEAR ( EA2000 A NGB ) K figfdifli5es Rotary Joint (JTA-AD K Jj
{5528 Encoder °

. KARPEHIFESE [ AA2000 )

(2) ~ BRI AHA(AE2000) , 75 DACE unit C4lE 21)
(3) ~ MODE-S ZKfl i E A RSMI70S

a.TRC B2 (Transmitter Receiver Cabinet) [ & 22) s, HE:

(a-1)@AflEl I/R (Interrogator/Receiver ) channel
5 1/R channel tuE—RHZE5HE STX2000 Kz —HH BT IO / i BE 2%
(MDRP) , FHEA3 B2 B (MDR ) kA5 e iz Bl wis (MMXC) Pt 1k

(a-2) iRt REUC -

b.TOM #¥Z4(Tracking Output and Miscellaneous) CZE 23 ) s, W&:

(b-1) S &R EHES DPC PC (Data Processor PC):

IR ~ ERHS S~ B P seim -
(b-2)—f 1/0 Ethernet LAN

iS5 Lan switches Bif&Hds Plines 815 Modem FTREAK -
(b-3)Wit5 NTPS : #4{7 Time Stamping IHHE o

(4) ~ —fE Supervisor Ethernet LAN
FHWAfE Sup. LAN switches ffrAHE, 5z DPC PC ~ RCMS ~ IBIS ~ CBP ~ DACF Eid#Jik
FE Y TMR-PC k2 SST 20008 ©
(5) ~ —{lf Video Ethernet LAN
FH—fl&l video swi tch FiHlsk, s #Z TBIS STk 7 2R TMR-PC KK 7 2 MDRP-
(6) ~ BG40 (RCMS > Remote Control and Monitoring System)

ASRAEE A AR 1T, FHHSR AR ~ P22 S

a. — 35 DRIFRAE, —73 LTM AR EER 7, — 6 STMAZAS Remote bifi i —75 CT
fiZfA Remote Ui o F— S FEMIIEC IR ENZHE -

b. {7 power supply BEZE(AE2000)A, HAG acquisition/control THEEHY
DACF -
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~ HMEHERE (Maintenance Facilities )
T AR Ry IBIS ( Indicator Radar/ Information System -BIS) ~ it
SECEEE (Site Dependent Parameter Tool » SDPT )
(8) ~ ASTERIX - CD2 Converter

1B ASTERIX fidy Af&2CiEHa S CD2 s (A&l 27) -

AetfEdEESs SMS (Mode S site monitor)

RO e ae it M Re R e 275 -
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-RSM 870 S -
CIRIUS ARCHITECTURE

(FE 25) EEZ\ STANDALONE 7R R 2 0L (ks
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7 m..;::rm:;

: HoU
\ =

(& 26 ) K62\ STANDALONE Rl B = R AR A

RSMITOS-

Acteriz CAT 344858 BAoterin CAT 404558
plo15+weaﬂ:m Irackis + s ather
| Ehemet e
pLINESE
LA T4 488 wacks

Format converter and data disiribution
Deterintracks + wreather

CAT344802 plots

Asterivnlots +weather - |

Cormeersior,
Acterfr to CD2

——— CD2 plote +wreather

<>
N

Dteriy COT Z448 8 «plot + e ather » or feteriz CATZ44858 amacks + weather »or
“Wlodified CLA™ gplot + weather 3 ox F.5232 serial line

(& 27) Format ASTERIX - CD2 Converter Functional Architecture
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2-2 ~ REZER AT

1~ T B RAGRAT (ATEE] 28)

SECOMDARY
ANTEMNMA

| 1
Ef mf A

I 7

ROTARY JOINT
UPPER PART

DRIVE MECHAMISM

ROTARY JOINT
LOWER PART
AZIMUTH POSITION 1 ]
AZIMUTH (ENCODER 1
DISTRIBUTION ug ELECTRONIGS)
TO CHANNEL 1 AZIMUTH POSITION
[ENCODER 2
ELECTROMICS)
l 0 ¥ = oA
Dl":'.\-l—ZATHEI-LLr.IrTl_I'O'\J SECOMNDARY SECONDARY
" C =
TO CHANMEL 2 INTERROGATOR BECEIVER

B 28 KAREERAAM
(1) ~ Ki#fEE3E monopulse Kt [ AS909 )
TR S RIS — LVA Kt (Large Vertical Aperture ) , FRE#
TG (T Q) BB (T QA ESRZI, FTEIER - 107 ~ 4107
(a) TA/EHR:

FEHHEA: 1030 MHz
BRSO 1090 MHz

(b)AS 909 Kz

T 10 KHz (SUM and CONTROL Channels).
T 3 MHz (SUM, CONTROL, and DIFFERENCE Channels).

AS 909 K#¢HH 35 #E front columns Bz—14E rear column FiAHE
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(2) ~ Kighefdsaes (Rotary Joint )
RAR R o P A B 2 ] 55 B R A e o RS o 2 (B » s 2k R
AAEN, AL SRR RS E iSRS 7 =B e AL A&

RHETIS TR Rotary Joint (JTS-2C0) HASHEM /e - {4 Channel , i

F) ~ A S o Forh— {8 F5E A Channel » 53/5{li Channel F3[HIEERE , 7351

N .
i~ .

a. B Channel » FELWIFEERE low coverage aircraft & #E5THLEEIL -
b. [AfilEE#E Channel » $EHEPIER 2 high coverage aircraft 2K -
c.[FlflEE#Channe] » FEHEPIER = high coverage weather channel -
d.[FlflEEMEChanne] > FEHLWIETE low coverage weather channel ©

c. [FAIfifiFEMEChanne] » FE{E KR X Channel .

f.[FfiEE#IChannel » FEIEAREE=E Q Channel .

g [Af#EMEChanne] > HEIEZRFEE A Channel .

HRE #Echannel s TA/EEFEATT :
Frequency : 1030 MHZ £ SMHZ to 1090MHZ * SMHZ
VSWR : = 1.35
Insertion losses : = 1.00 dB
Peak power : 5 KW per channel
Average power : 150 W
Inter-channel decouping : = 60 dB

Optical Encoder :

TS A WAH A TRAEAL 14 bits A9 Optical Encoder [EWi#H Optical
Encoder EEZHEZEELE rotary joint N, FE4E ACP/ARP M RF KR ARALE (A3 &
Azimuth Increment )fH3%&E] MMXC o

Optical Encoder ZEIFAREIAIIA TOM BEZREFIAINYWA{E +15V AT +5V .2 power
supply units FrHEfL -

K E514 bits Encoder ##z ACP= 2" = 16384, 1 ACP = 360°/16,384 = 0.022°
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FE/ASTAND-ALONER #K EE = EE#ERotary Joint (JTA-A)(Z[E29)

ROTARY JCINT
[FINED PAAT)

=l
\

B 29 Rotary Joint (JTA-A)

FUEWRE G EERE 0L 3 6 Channel 7335 :

a.[FfiiEEfEChannel > FEMERANEE 2 X Channel .
b. [FlffEEfEChanne] > 2t X E = Q Channel .
c.[FlfEE & Channel > FEERAEE 2 A Channel .

HR M channel s 2 TAERAAANT

Frequency : 1030 MHZ £ SMHZ to 1090MHZ * SMHZ
VSWR : = 1.35

Insertion losses : = 0.90 dB

Peak power : 3.2 KW per channel

Average power : 159 W

Inter-channel decouping : = 60 dB

Optical Encoder :

B = T i AN [E 4 » B2 stand-alone FE 3B —fHEAH/L Encoder {HILAHFRAH

WA WIflE Optical Encoder ©
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+ RARERENEEE (A= 30)

U P o LR 81 6 S T Bl R A 3 | 24 il ek e > e 1 R e by T B Jg
AEIE > WA TEIREIEE AR KA A28 ( Gearbox ) NFATIHIAZEAES -
B HIHALIARE -

&

1

BA TSR A 5 T NENRERE1407C, BB O S i i
57 1S

RS redundant & FIRYLETE RIS , U R Sl T -
55 T AL B e 2 — {18 P53 AR PR AR B I PR A %, 5 — (Al e it -
PRIR S LR FHA00V , 60HZ Bl A%, HLIATS73-$i 1 2080 [l o el irr DAILE 2K i

BEEE I fvariator &g -

BT E2EEESEE FA 2000 PNGB EE/ Stand-alone KRB ZEREEISEE EA 2000 A NGB

Reduction gearbox

Motor

Shaft protective cap
Lower pedestal

Handwheel

Support plate

Primary antenna adaptation

N ONWnLM A W=

B30 KARBRE)EEE
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(4) ~ EHEYJHTRART REUC(ARE31)
AR ELIGE: G AR =~ Q ~ A ={83GE - K ON-LINE JEEE R R
A% ~ STANDBY JZE sk ( DUMMY LOAD ) » &K EAEHIE DR A RN /R AT

FHUAGIRRE

@*—FM
De—0
e

i
i
i i P
Pl I Lo I e
o]
S I P
L
[ i i A : 01 A
2 20
N EIRE MORP 1 MDRP 2

El 31 FHERLTEGRH RFUC
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2-3 ~ FEHFRESTX2000

FeLH% STX2000 Bl Mode S KR EGIL A =, #5E SSR H1Mode S FHRHMEHRAFIEEN DI
FEORAITHBENGHEF & (SUM) ~ Q [ CONTROL ) WG E SRR EI R AR -

TR STX2000 112845 =0 A0F5 MODE 1 ~ MODE 2 ~ MODE 3/A ~ MODE C
JMODE S S5 A% » SRt HORAYEE ST - FESTHERESWAEST SSR ISR (P1, P2, P3)
J2 MODE S Z#[{55%( P1, P2, P4, PS5, P6(long/short)),ilfi HAELE Q W5EHEH P1 Control
{E25RIERR TISLS (Improved Interrogator Side Lobe Suppression) LHAE e

1~ ZE5H% STX2000 FHEA N =AEfRHFrAH R (ke 32)

=)

e

|

B 32 FH5H% STX2000 AHEK

(1) A fiERE #3554 ( INTERFACE DRIVER Module )
(2) Q FEEEDERPOR gt ( CONTROL HPA Module )
(3) X PEEEDPRBORAEAH ( SUM HPA Module )
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2~ STX 2000 #EHIH% ¥ 22DhRE b T Bl (21 33)

EUM AF SIGNAL
———
Lo
(FACK Ay ——— CONTROLS HE UM
g
SUM B ouTRUT [T SUM
————
EITE SERPOATS MODULE DIRLEXER)
FOMWER SURPLY
FOWER
-
SurrLY INTERFACE
[FROM CE —_— DRINER
MODULE
CONTROLRF SIGMAL
——--
BITE
COMNTROLS HF COMTROL
SEPOATE i~
_ ; -
. CONTROLHAS, SUTRU [T0 CONTROL
Faom BITE REPOATS r———
CONTROLS MOOULE DIFLEXER)
AND TO
—— P RSP
PRAOCESSEING KINER SeRLY
UINIT}

N ST RS

33 STX 2000 Z&HFELhhe b 5 bl

(1) ~ IS AHEH L (INTERFACE DRIVER Module) » E2ZDIRE(AIE 34)

a. S (RF Modulation)
b. SRR (Interface Processing)
c. NER L aERE)Zs BITE ZhAE(Internal Interface Driver BITE Function)

E outPuT
L=vEL TOEME
FUMCTION

| MODULATION FUNCTION
1

I CHANNEL
TO SuUM
oeEe
. HPa
W [ ay §  MeDus
- 2=y

REGEWVER) —| ‘ CIWIDER
[ \' Ll £ CHANNEL

@b}
l |
PHASE
MCDULATION
CONTROL 1

LoD |

S - o~
LO PRESENCE ATTENUATION CONTROLS i ouTPUT
TOSITE FUNCTION FROM INTERFAGE FUNCTION LEVEL TO

BITE FUMCTION

| 34 AT BB R
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a. B (RF modulation) » A& ={8 L EWyFLhRE

a-1 FRICR BB A Ik 2 1030 MHz M5 5% -

a-2 i 1030 MHz GBS HRRIEBORR IS B SRR A BAH (SUM HPA module K2
CONTROL HPA module) -

a-3 $Et SUM IGE 2= EAH A SR (DPSK : Di fferential Phase Shift Keying)
#& MODE- S fe=ERT ] -

b. FLfiLhHE (INTERFACE FUNCTIONS) » A0 il 3= 5811 Lhhe

b-1 TR Bl Bl aRA] < ST © AT BRROSSSHERAE ~ T2k BITE # -
b-2 JiaisE ~ DR P SRR S R B AR A -

. NER i EEE)2S BITE IhRE(Internal Interface Driver BITE Function)

B A B EhRE

- I EHR IO AH (HPA modules)BITEIRERE AT AR A BERT -
c- ZWJBE’J??@%@J #eBITELJRE

2) ~ Q PEER PR AR (CONTROL HPA module)

S Ehhe K BtE (E35) AT

a Bk B S e e B < SRS BR A S TRIBOK -

b ARSI 1 S e B s AR o e DR e 0dBE 1 2dBYE Sk % -
¢ . {E1ISLS Ihf 7<"'*0dBY£J6dB{’FﬁJJZﬁ*Sz

d.BITE HyZBE

SELIVIE TU%&@J@@)\UTM‘WF e
a BRETEE
b. 3 EILIRE
c. BURHILIRE
d. AHEmThhRE
e. I TIHE
f.Q Channel EI’J BITE Zhfig
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OUTPLUT POWER
TO BITE FUNCTION

| | : |
- = =
SHENAL | I - _ ~TER
Y -y P
— H = ATTENUATION { = |
M FF""C oiviozER | i | |comBiner .. L
DEIVER
MODULE | I i _[::;.l_l
l I I LOAD
DRIVEG | DIVIDING aumpLIFICETION | | coMaINaTIoN
I_F_-w—{-u_l FUNCTION FUNCTION FUMCTION
REFLECTED
i ATTENUATION DUTPUT SOWER
FROM ———- _ TO BITE
FURETICN UNCTION
INTERSACE
DRIVER MODULE [
2ITE
O S — ——eeee]
FUNCTION
'\'\.\_

)~ X PEE RO A A (SUM HPA Module)

TR s TRl (fE 36) AR :

B35 QUIFERIIRBOK R

a. R SR AL SR S S = 2 ﬂfﬁ&iﬁ

b AREEA 1 S B FR B A R s

¢.BITE HYLIRE

S | Tufﬁ&%ﬁa@)\u?ﬂlw ELIhE

a . BEREIH TGS
b. JBCRENERE
c. fHAThEE
d. PRI LhRE
e. X ChannelEl’jBITEIjJ
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EUM RAF
EIGEMNAL
FROM
INTERFACE
DANER
MODULE

i '-*\‘ﬁ_ - i
1 i S— 1
\_ V| oracer
J |
1
DRMING-DNVIDING AMPLISICATION
| FUINCTION FUNCTION
ATTEMUSTION
CONTROL
_'.li'
_— . ATTENUETION
FUNETION
WTESFACE
DAIVER MODULE
. BITE
—
FLMCTION
T

SUTPUT POWER
TC BITE FUNCTION

1

7T 7 1

10-war i SUM FF
S o
COMEBINER h SIENALS

I FILTER I
I [

i | AD
COMEMATION

L — —

Lo

LFI.,r».-:-u:-u

REFLECTED DUTFLUT
POWER T BITE
FUNCTICN
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2-4 ~ BT EKER / BRI A3 (MDRP)
MDRPHiMode S Hitfii ek (MDR) szMode SEfi7 B 2 (MMXc ) FiH sk B S B2

(MDR) szMode S B5fvi g Bl g (MMXc ) Z22EAE R — i _E - 20l 3 7R~ :

MDR

1) 1]
5 MMXC

Figure 24 - MDRF configuration

MCRF - Receiver sicke MCAF - MMXC side

W37 BhriEliobs/ pa s as
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+ MDRPAEZ R B EE IS (DPC - PC) 2] N T A N EhfE

(1) ~ BAGAEEE Transponder FYSHHE(RE) [ FEALEAAEEAREMode S(E5%
S P B,

(2) ~ BE#Transponder SSRIVIEIE(S5%: $EfESSRIIZE EHIDPC-PC -

(3) ~ M Transponder mode SHYIEIEHESR: Fifitmode SIHIZHEEZEIDPC-PC -

(4) ~ FFEEAIPEAIRE AR . 51EESSR/Mode SHYRUEIIRFI 2% 28 8 B M R [l 5 v

(5) ~ FRrEAR R : B A imtih s S DU A 2R ~ KifCo-mount ed Y FE
R TR A EER B E Y TMR

(6) ~ FH A B TR S MDRPAS B B T -

2~ BB (MDR) FFE

1) ~ EAEE

(2)

a.log2 ~ logA ~ log(2
b.#EHLLIL (1) log ¥ and log Q (2) logY and logA HYMAE(SHRAK P EORSLS
HIESE(Q=Quality » Z22Mi&E38)
c. AR {E%% (angle error signal) f(A/X)
T A
f{é.fz]:k.Fie( 52 )

* (E B

a. fEX ~ A~ Q 3iflchanne | BYEZIIEAR 35 HEHEERBYRTE BORES  JEA— K
HESHIRIL -

b AEFEHI B (1090 MHz) ERIHEHSE(110 MHz ) DA AE S HRis AR A7 (EH T
(digital Amplitude Phase Detection (APD)) _b#{TI&EN7 o

¢.1090 MHZEHHE(ERE#E 11200 MHzAS R P EAeididtai 110 MHz -

d.1200 MHz E 4R FH— 1 B R R E es (VCO) AT A , #1030 MHzI{E 5%
TEAS I FE AR S e (VCO) T EE A
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(3) ~ MEVRHEHIA

a. MEGTHFZERIMMX c BLRZ I B & IR B RAA AL
b Mg % BB TEHIGUR T I ERBI TE# 5 -
¢ . RSLSHYB S IE e A AR ERSLSAE R A= 50K DL

3~ IR (MDR) Byfie sl (Al 38) :

(1) ~ FEEE RIS A7 . B2 ] Transponder B RE {E5RTEREEEHBOR ~ B M f@Zf%
S AR (= A
(2) ~ (E5RH . SRR BAR A AR A5 e =3 i P AR S 9 DA BITERY A HE -

(3) ~ FEEAHISARI030MAz . FTAYSEREAA ~ K 1030MHZ (5 HER 28 S %

EXTEANALLY SUFFLUED VOLTAGES

FROM “SWITCHING™ l*' & Vl— 11 Vl+ 13w
FLUINCTION

|z A |£1

AMALDE

LOCAL FREQUENCY |
TO DIGITAL GENERATICN
| STAGES 1
1080 MH= TESTLOCAL
INTEAMEDIATE AECILLATOR
FREQUENCY
1 1
AMAL DG STAGES 10 MR e
- 20 MH= OSCILLATOR
I 1
Lo
= 1030 MH=
ADC-CLE T
ANALOGTO DIGITAL | 20 MH=
COMVERTERS i
I - 1
| £ A 0 |
CHGITAL OF _k_L L e
ANALOG 1
LT r SIGNAL FROCESSING
r +——
e A PROCESSING OF:
oG : - LOGARITHMIC DATA TEST
Lo 02 - ANGLE ERFOR DATA CONTROL
- QUTFUT INTERFACE
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4~ BEERES (MMXC) myfg{h:

Mode S7H:EEEHIH (MRP)453H##DPC-PC(data processing computer )fHEMEE,
MMX e T SSRER 2 {5 5k a2
1) ~ BIIRERE R
MMXctf TRIFF R, RO H A2k iMode  SE R A5 (MRP ) s AR I E 5%
TEHT IR R E B R T2 S M al 1 -cal Ifldrol 1-cal 1 EHANAH S 1 istening
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IREIMRPYE S AE—20 1z B
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fE% channe 1 55151 Mode STEEE MMXc/Y to antenna channel &I TAETFIYEEEE
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Mode SHYIEIZEEH -

~ MMXCHIDPC - PC. FEIHY 551
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HHIBTION al L REATION | ] L AND [ (oiseuar
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1
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BITE are U X R
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MESS&E S MESSAGE
3
! MMXc-MAFP INTERFACE !
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2-5~ EFlEREARDPC-PC (Data Processing Computer PC)
R R B EESDPC-PC(Data Processing Computer PC)JE—1fFHERfE NN E
LA — 19N -, HAEGNU/LINUXIEZE SR 4R I TAF - DPC- PCAEAAS H B3 5
FRIBE PR A (ROMS ) 322 sl A FHCBP 2 B T L E A » LI 4040 F AR

[E40 EFRHEREEZRDPC PC

1: left door 7. right door

2. front fan 8: DVD / CD-ROM drive

3: dust filter 9: 3.5" floppy disk drive
4: toggle switches 10: LED

5: LED 11: toggle switches

6: label
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DPC-PCHTLAZS tandal one — K ZE— 51 BB FIRF 288 WIRR+ KAl R 321
DPC-PC/24f#{FDual Redundancy#{FIIRENYELRE | » AF—{FfiChannel 45 —5DPC-PC
» DPC - PCZE H 2K F MDRPHY R ([FIRFAT FIRR+ R B 2 HIE R 1 /0 LANER AR F TMRITY
Bk} -
3 DPC- PCIRASHIRARAT (AT N [E41 ~ 42) :
(1) ~ #HGigabit LANKEH#SMDRP ©
(2) ~ FHERIIF BAT IR IR FEERE /0 LANGHASTMR PCs o
(3) ~ #EHsupervision LANESS AR 75 (Local Maintenance Display IBIS) °
(4) ~ FEsupervision LANEEFSLIM (LocalTechnical Monitor) e

(5) ~ BH1/0 LANEEASLINES o

fromito chanmel A radar unis fromfio chanmed B radar units
. . Cortrois - Controks
LOvides Triggens ol L Gvigeos  Trgess oo

& & | F Y F )
_l_ - - -4 -

Frocessed video — 4%"5_“—'h- p  Frocessed vides
TMR = TMA
UNIT & UNITB ) )
Mairfenance vicen 4 B Mairfenance video
& |
' MDAP 1 MDRP 2

T™MR ™R I I

PCA PC B
| 1 DPC DFPC
P FRIMARY 4 PCA PCo
SUPERIVEICN | TMRA| RADAR TMR B 'y ]
LAN F= - ! 3 —_— | : :
I I I . FLOTS - FLOTS ¢ TRACKS |
F F
'O LAN
O S S .
Lol RCME  pgppg Yr NTPS1, YI NTPS2, LINES LINES
Mantenance TR 1 i i ]
Display | I | I o]
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CIII5 o

41 DPC-PCH#EHEfiE (PSR+SSR)
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MDRP 1| | MDRP2
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DOP OPC
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SUPERVIEION F L
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= o CEFal I NTPST1, | | NTF'SEE LINES LINES
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Desplay | 3
TRACHS TO ATCG

[El42 DPC-PCH#SHYE i (ELSSR)

2~ BRI AR TR I
DPC-PC5EREL N IIRE (AkEl43 ) -
(1) ~ SSR / Mode S JiRA&HH -

(2)
(3)
(4)
(5)

~ PR

~ WLpEE -

- ERLEATE L -

» Channel BITEEH! -

(6) ~ SMS(Mode S site monitor)EHE, AL EIEHENEH -

(7) ~ MsfEsurveil lance B o

(8) ~ ATCC(Air Traffic Control Centre) Yl »

(9) ~ GDLP(Ground Data Link Processor) Y »

(10) ~ LU(Local User) H5Ai -

(11) ~ SCN(Surveillance Coordination Network) 5iif] »

(12) ~ PSR(Primary Surveillance Radar )5 fl KAk iR A0 G5 R B S e (A
TERIRE AT 9RO R 2 RS RE o AT BETEIRE )

(13) ~ g E D& WEIRE SR -
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2-6 ~ BETEZHE(ROMS > Remote Control and Monitoring System)
ROMS J&—fJEL A - B, TE AR (L1 (LTM) N & e EAA AL (STM) APl bt i
2 AR S (AE] 44) - LR H RS HECRITTE PR RAIE 2 e W SERY BRI > TURCEY
frlEl 45 Fros
1~ WIRSORI RN PR 2
2~ FEE AR (ves)
3~ EBEd A
(1) ~ HEIRILE
(2) ~ FEEEVININRAS (A0 2250 ~ KB - - 555

(3) ~ F SRR , AN RS E

REMOTE LOCATION | ‘ | RADAR ROOM |
T — OPERATOR CONSOLE
&T Y /IXOP) (includes DRU
— { Data camier / software)
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|
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w | To other
-
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OPC-PC DRC-PC
SUPERVISION
TMR PC TMA PC
(CHANMELA) {CHANNELE)
¢ P LanswiTcH (¢ ’
DRIVE
MECHANISM
ETHEANET i
BITE AND ANCILLARIES 2
CONTROL DATA I
{ETH )
V SITE CATA :
i ——— |
RCMS 12 POWER ANTENNA
DACF =l s #  DISTRIBUTION CONTROL
| CABINET CABINET
+ L L e e e
NPUTSOUTPUTE)
_r=
ETH X25 B +
DAY zoftware
OPERATOR
POSITION

OPERATOR POSITION

LT

5TM
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2-7 ~ IBIS (Radar Maintenance Display)

IBISHYA BRBE RO

—_

~ FIRRAIR AR £ tracksFlIplot s{EHE °

~ PRI AR S IS R S L] -
- IR
« A -

b

Y
)H]I}lf
&

N o [\
H?
it

IBIS Pl ST BRI 4621
[BISHEHEZEI DA N Wil [A]fGigabit Ethernet LANs

1 ~ Video LAN
2 ~ Supervision LAN

THMR UNITA TMAR UNIT B

TMRPCA [— — TMR PCB

PUNES1 [---i  LANSW  fefereeeecfeons i LANSW

FLIMNES 2 |

MORP 1 — DPC PC 1 DPC PC 2

MDRP 2 |

LAM SWITCH
Supenision

Supervigion LAN

Video LAM

Operational LANs (not connected to the IBIS)

[l 46 IBIS BoEakfi< iR
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