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In the past. Mi Ittery Standard 188 (AIIL-STO-188), covering ❑ilitary cmmmicatfons system
tschn~&l standards.has evolved fran one wplfcsble ta al 1 ❑ilitery camsmicatlons (NIL-HO-168,
AUL-STO-lW, end AIIL-STO-1OOB) to one applicable to tactical cmcmnlcatlons only (IUL-STO-1E6C).

2. The Oefense Cmmmkatlons Agency (20) hes wblfshed OCA Circulars (LAW) Pr~19atf W
stcudwds &nd criteria applicable to the Oefense UsWnlcatlons $yeten (oCS) snd to the technical
suPW~ Of the Natfmal Mllftey ~ SYStE (fOl=).

3. Ststskcis for all ❑{lttary camunicatlons are MU being publfshed as Part of a 141L-STO-188
series of docments. 14i Iitary cmwnications Syst= technical stend.srds are suMfb’ifJed Into ccsmsan
long haul snd tsctfcal standards ‘(HIL-STO-1S8-1OOseries). tectlcal stendards (141L-STO-188-200 Serlea).
md long haul stsndwds (141L-STO-160-300 series).

4. This docmsmt {s the result of a .lotnt Chiefs of Staff (JCS) ectton requtrhg that the
technical characteristics of the TADIL-A, -B, snd-C fomerly contained in JCS Pub 10, Tectical
Ccsmsnd Control and Camsmications Systs=s Stmdaf’ds. be updated and published in the MIL-STO-M8
serl es. This doctsmnt cmt afns the technical requi r-nts for TADIL C; MIL-STO-1O6-2O3-1 ccmtalns
the requir-nts for TMIL A, and ML-STO-188-203-2 con$s.tns the requirements for TAOIL B. The
141L-SIO-l@&203 serf es of documents does. not cent at n TAO IL message formats amd related i nfomet ion.
These requirements wi 1 I continue to be contained in revisions of JCS Pub 10. It Is intended that
technical chsratteristics of other T#DILs currently under develqsstnt, such ss the Joint Tactfcal
Information Olstribution system(JTIOS), Ml I be Included as part of the ItIL-STO-lEO-203 serf=.

IOWfIF12ATION OF INTERNATIONAL
STANOARO12ATIU A6REEA4ENT

Certain prwt slam of this doctnent are the subject of IIstemat tonal St mdard! zat ion Agreement
(SWA6) 5s04. men 6 Chqe notice, resislon or cmcellatlon of thts docent is prapossd tikh
till affect or violate the nternational a aeamt concerned, the prepertng sctivlty shall tske

rWMWftie recofdlfation action through nternational stsndardlzatton channels. Including dep.srt-
nental stsndmdtzation offices. if required.
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)

1. 5COPE

The purmse of th!s docuua?nt is to establish technical stsndards snd design
objec~i~es?%%at are necessary to ensure tnteraperabtl{ty rmd to prcmote canmfsa)fty for
-nications equipment and subsystems used in TADIL C. Another purpose of this docmnent is
to establlsh tccaptable over.il 1 syaten perfondiince and mbximwn f Iexibi Iity of system la~ut in
order to satisfy diverse user requirements without the restrictions caused by interface snd in-
ccupatibi Iity problems. St6ndard message formats are not included in this document. The TADIL C
massage formats We contained in JCS PLIE 10, Tactical Camand and Cdntrol and Ccumunication
System Standards.

~s&i:gelPPl&tfl#l. This docuzent is ctpplicable to the design and development of new equipment,
s systems used In TPJIIL C. Thfs docunsnt is .sppliceble .+1s0 to the enginearlng

and operatibn of existing TPDIL C factlttfes. It is not intended that exfsti~ TADIL C facilities
be imnedl ately converted to canply sdth the standards contained herein. Nan TADIL C f acilfties
snd thdse undergoing msjor nndiftcc.tton or rehabilitation shall CC411Y w{th the standards con-
tained herein subject to the applicable requirements of current procurement regulations. TPDIL C
can be used over cocmnon long haul and tactical ccsmamication circuits. In this case, both this
standard and !!IL-STO-188-1OOshal 1 6pply.

req”iremmhsure f“teroperatfoo of aq”irare”t and subsystems consistent with ratlitary
1.3 Ob act i ves. The ❑ai n d ject Ives of th{s document are to provide subsystem perfonrmce

requirements 6nd to schfeve the necessary degree of performance snd i ntercperat ion in the cost
econanical way. These object ives W! 11 be CCCCUOI i shad by cent i nui ng efforts in the ereas
specif{ad {n a thrwgh e:

::

c.

d.

e.

St andardi zing user-to-user perfofm6rKe Chsrscteristfcs.
Stendardiz!n9 the tyua of si9nal S at various interface Wfnts in the applicable
subsysteri. - -
Specifying ms.a!mwn permissible degrc+dation of a signal in the process of trmsmis-
sion, and al locating the permissible degradation a’mng various parts of a system.
[st abl i shing performance paranaters md operat f ng faatures of equfrasent that govern
the interface chcrdcterist!cs with subsystems in filch the TAOIL-C equiraent wf 1 I
be used.
Oef i ning performance parameters W1thout specifying the technology that should be
used to obta$n the raqui red per fommce.

An Udditfonal objective of this docucent is to prevent proliferation of aquf~nt serving
the sate or a sfmilar function. The variety of equipment shall be the ❑tnirmm necessary to
ef festive] y support the miss%ns of the tect ical forces in eccardance with LLspar@nt of Oef ense
Ofrectfve (0000) 4630.5, Caapatibl Ilty and Commonality of Equiptcent for Tect ical CumDand snd

I Control, emd C&rmntcatfons.

I 1,4 S tea stendards end design objectives (ce3s~. The parameters end other requi raasents
specified n his docunent are ❑andatory systcau st andards (see APPENOIX A) if the word ‘shallm fs
used fn connection with the parcaseter value or requirement under cons tderat ton. Non-aandatory CKta

~

fire indicated as optional by the word Would” in connection wfth the parrtwter value or raqulre-
ment under cons tdarat Ion. For a definition of the terms System Standard and Oesign Objective see
FEO-STW1O37 . [nfonnatlon paragraphs., shdwm & notaa, have been included to better define

l-’ cert al n methods currently 1n use WI th TAOILS.

I
/
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2. REFERENCED 00CUHENTS

2.1 Issues of documents.
invitation for bid s or request
herefn.

STPNDA27DS

FEDERAL

FEO-STO-1O37

f41LITPRY

MI L-STO-188-114

HIL-STO-12E124

HIL-STO-461

RIL-STD-462

MI L-STO-1553

HANowlxs

MILITARY

HIL-H02K-237

HIL-H02K-241
MIL-M02K-419

The following docwnents of the {ssue in effect on the date of
for proposal, form a part of this standard to the extent spectfied

Glossary of Teleccamntcatlon Terms

Electrical Characteristics of Oigital Interface
Clrcu\ts
6rounding. Gondfng a!id Sh!elding for Ccucmn Long
Haul/Tactical ZOununicatfon Sy5tEns
Electrdmagnetlc Emission ad Susceptibility
Raquirenants for the Control of Electrccnagnetic
Interference
Electrcacagnetic Interference Charscteristtcs,
Measurements of
Aircraft Internal The Olvlsion ConmandlResponse
14ulti Dlex Oata Bus

Electromagnetic Caupatib{ ltty Management 6utde
for Platforms, Sntens and Equipent
Oas ign Guide for EM] Reduction in Power Supplies
Grounding, 2cmd!ng and Shtelcling for Electronic
Equipments end Facfl!tfaa

(copies of spacif{cations, standards, and handbooks requfred by contractors in Connection
with specif fc procurement functions should be obtained frmn the pr~uriog act{vfty or as dt -
rected by the Ccmtractlng officer. )

PuGLICATllMS

Chief of Naval operations

OP SPEC 404.1 Operational Specification for lactical Aircraft
Oata L!nk

(Appllcatfon forcd ies should be eddressed to Chief of Naval Operations, Attn: OP-942G,
kfashington, O.C. 203S0. f

North Atlantfc Treaty Organization (NATO) St6ndard\zat{on Agreement (STPJW)

STANAG 5%4 Tactical O.sta Link for the CQntMl Of
Aircraft - Ltnk 4 (U)

(@PliCatiOn for WPieS of NATO stendardfzatton documents required by contractors In
connect ion with specl f ic pracurenant f unct tons shauld be ❑ade to the approprt ate NATO Subregi stry. )

Nat tonal Security Agency

NACSIM 5100

1 NAtsll! 52m ‘
NASSIU 5203

Ccaqrunisfng Emmation Laboratory Test Raq.frms?nts
E lectrccnagnet fcs (U) (This doctsmnt was dosmgrdded
to unclassified by Revisfon A)
Ccaipr.ardsing Emanations Oesign Handbook (U)
Guidelines for Facility Oesign and Red/Black
Installation (U)

(@Plf CatfOn fOr WPfeS of NA61M standardization documents required by contractors in
connection !#Ith specific procmenent functions slmuld be mede to the Oirector, National

I Security Agency, Fort George S. Retie, NO 20755. )

2
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2.2 Other publications. The fol lout ng document f onns a Part of thts st andarfl to the extent
specified herein. Unless otherwise indicated, the issue in effect on date of invitation for bids
or request for proposal shal 1 apply.

JOfnt ChiefS Of Staff Publication (JCS Pub)

JCS Pub 10 T ect+cal Command end Control snd Cemunicat$ons
sy3tEnls Stemtards (u)

(@PliCdtiOn for COpfeS should be addressed to the office of the Jofnt Chiefs of Staff, ATTN:
Oocmzents Oivision, U.sshfngton, O.C. 20301).

3. OEFiNITIONS

3.1 Oef{nftlon of terms. Oef inition of terms used in this docunsWIt shal 1 be es specif led
in FEO.STO-1037 .

3.2 Abbrevi at ions snd acronyns. The abbreviations end acron~s unique to this standard are
listed tn?Wendlx B.

4. 6ENERAL REQUIREMENTS

4.1 NATO interoperc.bi lit . The Interchange of f nf ormat 1on amng NATO merber nat tons using
NATO LlhX ~ shall cOUPIY with %pplicable requfreamts of the current edition of STANA6 5504.

4.2 Cacmwnicatlons security equimnent. COUIWIicdtiO!IS security equipment that ❑ay be
normal Iy smployed {n a TAOIL C ❑ay be part of the terminal sutssysten (see FIWRE 1). Ca?mim{ca-
tions security equip?nt erployed in any TAOIL C system shal 1 be transparent and not cbdnge the
stmdard TAOIL C transmlssicm frare format. Also, any functton incorporated in a TADIL C systsm
for the purpose of equfpment fnteroperabi Iity shal 1 be transparent to the standard 7AOIL C trans-
mission fraue format.

4.3 Caapmanfsin9 enanatfon Al I communication equfpa!ent, subsystems end system
shall canply tit h the applicable crtteria of the current edition of the NACSIM 5100 series.
f01c51H 5220 provfdes design gufdance and NACSIM 5203 pmvldes Imtallatlon guidelines for conpro-
mlsing smenations.

4.4 Electrcmgnettc interference (EMI) end electromagnetic c@qMibility (211C~. WI end
EM requirements shal 1 b e as specified

4.4.1 E#pne;t. My ,tm i=,tii” .4.1 d 4.4.~.

t

ng subassemblies snd parts, servfng functionally in em’
electrmmagne c env mnment in the bmsdest sense, shal 1 ccsuply with the eppl!ceble requirements
of the current edition of MIL-STO-461. Techniques used for the measurensnt end determination of
5s!1 characteristics shal 1 ccsuply with the applicable requirements of the current editfon of
MIL-STO-462.

I NOTE : ML-NW-241 provides guidance for EHI reductions in equipm!t Pwer supplies.

4.4.2 Subsystems ad s~tem. Caumunications systems smd essoctated subsystems shall be
desfgnsd to tit eve fntra- endl n~er.sjs ten electromagnet Ic -et !bi I i t y. There sbal 1 be
neither un-cept able respenses nor mc.lf unct ions of any i ten of the syate!n or subsyatsm beyond
the tolerances established by the applicable requirenmnts of the current edition of MIL-STO-461.

NOTE: 141L-N02K-237 provfdes guidmce for ieplsmenting m ESIC program

\

4.5 fimundinq, bm?ding and shieldin . Methods end prect ices for groundt ng, bonding and
shielding of ground-based telecmmmmicat ons shal I ccaply with the applicable requirements of
the current edition of t! IL-sm-lQcz4.

N07E : HIL-NOllK-419 provides basic ard application fnfOrmatiOn on gm~dffq, tiding @ shielding
prsctices reccmem?tied for electronic e9uiCaEnt.

4.6 Oigital Interfaces. All !nterfeces used in the TAOIL C syatan shall ccaply ufth the
applicable requiratzents of the current edition of UIL.STO-122-114 (see FIGWE 1) and, if required,
mdy also cmzply wftb the eppl!cable requireua?nts of the current edition of 141L-STO-1553.

3
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5. DETAILED REQuIREKENTS

5.1 C%er sl. These det &i led requi rem+ents shal I be met {n order to estebl ish interapera.bf I $ty
between se~ $dditional information and specific application requirements are imd!c?.ted and
shal 1 be used as gproprlate by the hrplementing service. My or al I functional elements in the
terminal subsystem may be {ntegrated and cecblned fn a sfngle ewim?nt (see F16URE 1). The
TAOIL C syaten normal lY interconnects tectlcal and support aircraft to the atrcraft control units.
TAOIL C is a s kflnblt per second half duplex dlgftal data trensdssion system used to trimsfer
aircraft control and target Information betmen a COntMl stati On and a controlled aircraft.
The lAOIL C system enables control statfons to transmft target data amd cmcnands to a control led
aircraft. Transmission shall be serial time divfsfon multiplex on a single redio frequency (rf)
carrier with individual a=sages transmitted on a sequential time division basis. Wseges
originated and sent by a contrOl sta:iOn Wi I I be kn~ as cOntml =ssa9es fiile =$$a9es replying
to control tmsssages WI 1 I be known 8s reply messages. The TfQIL C systen tranamit and receive
cycles shall be as specified in F160RES 2 and 3. The tw-way tactical TADIL C transmit end receive
cycle shall be as specified in OP SPEC 404.1 and STANA6 5504.

The requirements for the control station radio. control $tation data teminal set, end the
controlled airborne redio, shall be as sPeciffed in 5.2, 5.3, and 5.4 respectively. The airborne
data terminal function is often accomplished in software, therefore, no hardware requirement is
tncluded herefn.

The control stations shal 1 &e designed to include on-line errar detection. These requirauents
apply to the radio md the data terminal set. The use of test messages as defined in .lCS Pub 10
shal 1 be a requirement for error detection in the control stations.

The TADIL C system shal 1 be designed to suppdrt the range (distence between stations) as
specified by the i~l=ntfng service. The implementing service should coordinate with other
services where multi service control of aircraft is the intended use of the II- tactical aircraft
control system.

In all systems using TAOIL t. the control StatiOn rSdi O shall be reouired to be capable of
operating full duplex. The system shal 1 use this capability to perform on-lfne performance mMli -
toring. The rf structure used for the system operation shal 1 be half duplex.

5.2 LIHF control station radio. Uithin the TAOIL C system, the control station radio shal I
be functionally iuoleaented as show in FIGuRE 1. The control statton redio may be a ❑ultipurpose
type. d th the controls to change f ran one f UnCt i On to endther, control led by both f rent panel
SWI tches and by software i IIterf 8ceS. Iihen the data tetminal $et functions are accanplished
wfth software, the radio shal I be designed to interface with the TMIIL C system as specff ied in
4.6. The control station redio shal 1 be capable of being operated ful 1 duplex. Technical cherac-
teriatlcs of the W control stat!on radio shall be as specified in 5.2.1 through 5.2.11.6.

5.2.1 lnteroperabilit~. The control station redio shal 1 comply with the applicable
requirements of the data terminal set standards listed in S.3.

5.2.2 Frme rate. The cdntrol stc!tfon radio shal 1 be cCWble of supporting a trensmit
end receive ~rane rate of 31.25 messa es per secand.

i
If the TAOIL C system is being used for

Carrier Aircraft Inertial Navigation. fit= (WINS) ali9=nt. t~ cOnt~I statlOn r~io shall
be c6pable of a trmsmit frame rate of 62. S messages W secdnd, since na reply messages =e
required (see FIGISNE 3).

S.2.3 Bit rate. The control station radio sbal I be cepable of supporting a transmit end
receive bit ~lO,OW binary digits per second.

NOTE: Nthqh the digftal d ta a rate is 5,000 binary digits per second. the data lfnk synchro-
nization requ res a 10,OUObtnary digit per second rate.

/
5.2.4 Freauency coverage. The control station redio equiim!ent shal 1 be capable of opera-

tion, both trenamlt receive an a minimun of 7000 discrete redfo frequency chetmels. The rf
channels shal 1 be sPac@ at integral 25 kf lc.hertz (kHz) 1=-nts over the frWenCY r~9e Of
225.0C13 to 399.975 megahertz (Idiz).

5
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5.2.5 Chmnel changfng time. The t {me to chenge eperat ton f ran one chmnel to another
chcnnel should be ISOtgreater than 1.5 seconds (s).

I
5.2.6 f@W?17CY St*tlttX. 7he frequency stabi Iity of the control station redo equipment

shall b=? withfn 1 part in 1
. . . .

C? over 100 nil lisawnds (ins). 1 part In 107 per day, cnd 2 parts in 107
during the first 30 deys after Cal fbrat{on. The frequency stebf I i ty shal 1 not be degraded by mre

than 1 part {n 107 for each 30-day perfod thereafter. Avai I able warm-up the ta meet thfs
stabl Ilty requlrewnt ,!s a funct ion of mlss$on requirenwnts.

5.2.7 modulation nude. The rf equipment shal 1 -Ioy Frequency Shift Keyiq (FSK) mdula-
tion, (see 5. Z.lO. ZJ.

5.2.8 Trcnssnft-after-receive ttms dela . The tire required for the control Str.tiOn rMiO

to turn-around f run receive to withi ‘6 o its rated transmit pewsr shall be rmt greater then
160 micmsecmds and the turn-.rwndntime frm tranamit CO rat@d receiver sensitivity shall k
not greater than 160 ❑icmsecands.

trma%;~r %%”off) frm S.. exterml device by herdware m software. In enY nsethfxt the
The control station radio shal 1 be designsd to provide for keying (tuTning

requirements of 5.2.8 and 5.2.10.3 shall be met.

5.2.10 Trencmitter. The transmitter shal I met the requirements of 5.2.10.1 through S.2.1O.6.

5.2.10.1 Pwar out ut. The trmsrnitter rf power output rating for eech different operational
application sha-fied as the average power into a reSiStiVe Wsd of 50 ohms. Uhe” the
transmitter is cannected to any l~edmce preducing a voltage standing wave ratio (VSkR) of 2.5
to 1, the rf Wuer shall not bs degraded mre than 1 dB.

5.2.10.2 IkLldulation Sensitivft . The nudulation QMLsility shall be such that a binary one
applisd to the duta input t erainals s aI 1 increase the rf m.rrier frequency 20 Mix ( 5 percent)
dbove the mninal (center) rf carrier frequency and a binery zero spplied to the data input temi -
nal$ shall decre#se the I+ carrier frequency 20 kliz ( S percent) belen the nminal (center) rf
carrier frequency. The center frequency shal I not be redi ated.

WOT2: The requirements of 5.2.10.2 and 5.2.11.3 do not CWPIY with the logic end
signal ssnse as stated in HIL-STO-122-lW and HIL-STO-182-200. These requirensmts apply
only to TADIL C f!qui~t md are consistent with the capebtlities of existing invsntory
and intes-mt ienal agmewnts as stated in STANAG 5504=.

5.2.10.3 Tremaitter atteck tires dela~. Specified rf pwar $hall be applied to the wtput
losd within 60 ❑ncmsecwds aftm Soplicatfon of each carrier+n signal. me rf power in the
output load shal 1 decroeae te more th~ -25 dLm WYthin 20 ❑icroseconds sfter cessation of the
carrier-an s!gnal.

5.2.10.4 Harmnic snd SPWiOUS OutPut. All, hammnics end spurious wtputs shall b+ at
le&st 20 dB belcu carrier I=el except the sacred hmmenic of the rf” carrier frequency shall be
m less thm 60 dB belpw ths carrier.

S.2.10.5 Trmmuitter mite level (FSK\. Uitkieut external mdulation. the peak frequency
deviation of the ccrrler develeped by internal neise shal 1 be not greater them 1 kHz.

5.2.10.6 Antenna turn-around. The de ley for swf tchin the antenna fmm receive to trantmi t
md fran trww ~ ?be net greater than 50 m cmsecends.
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5.2.11 Receiver. The receiver sII.s1l meet the requirements of 5.2.11.1 through 5.2.11.6.

5.2.11.1 Smsttlvit
+

TM receiver sens~tfvfty shall @ such that the fmut s@al level
at the 50 ohm fE41 ante o the antenna feed 6cIrS W4uird tO prOdUCe a (S+N)/N rat{o Of ,20 d(l
shall be not greater than 4 microvolt (open circuit).

5.2.11.2 Reeetver attack the delay. The raselver shal I met Its SenSft!VftY charesterist!c
wlthfn 20 microseconds after th e reseipt of the mdulated rf c~rfer.

5.2.11.3 OemdulattOO. The demodulator shal 1 provide an output frm a frequency shift
keyed sfgnal Wch th at 8 +20km shift frm the centm rf shal I prmfde a bfn=y One md a
-?0 kNZshift frm the cent= rf shal 1 prOvfde a bfnary zero. (s= ‘~ ‘f 5.2.10” 2)”

5:2.11.4 Spurious response. me receiver response to spurious signals. {ntluding Image
respmse, shal 1 attenuat ed oat less than 20 dB with respect to the resefved signal.

The overall selectivity, as related to peek response, of the r-eceiVer” S
tntal’~2#%h%%%%ttItn the folbufng Iidtattm:

6 dO dam 60 dB doam

70 kNz 140 kHz
@i nilmm ❑eximan

5.2.11.6 Input slqnal pmtectlon. A rese!ver protcctiOn circuit shall be activated by rf
signal level. The receiver shaIl not ~ damaged by the continmus Cppltcatton of a +35 d2m rf
signal.

5.3 Control station data temtnal set (COTS . The COTS shal 1 provide the necessary inter-
fase bstueen kh e general purpose di gital cmxputer~ussd by the tcct{cal data syatsm and the rtxiio
set sdtlch is used for TADIL C control and reply uessage transmission &d reception (see F16URE 1).
The WTS my provide CAIN3 altg?msnt using TF.DIL C. Men aperatcd for this function, the data
transmlsshm method is one way, in that the digl Cal data fs trsnamitted frtcn the radio control
station SO the Wntrol lcd afrsraft and no reply massege is generated by the control led aircraft.
The COTS shal I bs cepeble of operattng with specfal timing when operating tn this function (see
5.3 .2). The SOTS shal } perform the function of lAOIL C network tining, control uessage generation
md error detection, reply ni?ssage processing, digital deta exchange with the Sauputer, test modes
and rw3fo smtml es specified in 5.3.1 through 5.3.12.

5.3.1 Ttadn
d

The COTS, *en opera: i ng 1n the -tier Or test ties. shal I SWerate net-
wrk frms t ❑ q Intersals of 14 m *.07 ma trsnmit frms parlod end 18 m *.09 ma receive
frrtns periods (sea FIkWIE 2).

5.3.2 S cslal tlmln
~

The clkTs; when aperatlng In the CAINS aligc=~ rode. “shall Wn~ate
network tfmlng n ac-sa s of 14 ma *.07 m tranadt fraas periods, ad 2 m i.01 m receive frme
P&fads. In ths CA2NS al!gnmnk made, the ~TS shall Lss capable of being switched to the 14 or
18 as frma tl.ing for tfte P&od of the MC4ulred to process teat mess~es (TN-1O m TN-21)
and mnitor cmtml cesssgas (14W.

5.3.3 Time slots df the transdt fraae. The tre$mait frcm pcrlod of 14 us t.07 m shal 1
be SWally dfvld~ 1Kto tim slots, e ah tfm slot shall be 201 rnlcmacscs!ds i3 rnlcmaesond.

5.3.4 TiW slots of the receive frme. The receive frcm period of 18 m i.09 m shall be
qually divided into m tlm slots. each tbs S1OS shell bs 2~ ❑icr’OS-S il SIICrOSSJCOIId.

int~;!”~ %%%’%; of a sync burst, guard interval. stsrt pulse, data. and tranadtter
The COTS shal 1 generate a cdntrol awssags dmfng the trancmf t frame

m-key si~al. The syiic Lwrst shall be 8 tln!e slots, ths guard interval 4 the slots. ths stark
pulse 1 tlce slot, the data period 56 tl!as slots, and the transmitter m-key signal 1 tlm slot
(sao F16WE 4). The logic mquimsmts, the central processing unit (CPU) bit sssignnsnt to
titus slots, MCI the overall .sontml uessage profile shall be es specified in TA2LES I and II.
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TASLE 1.

MII. -STU-188-2O3-3
5 October 1983

Caqwter output mrd W Control functf Ons Pmftle.

CVWTER 81T POSITI@l

Pos{tfon Oef{nttion Rfsmrki

o, 1 used as COTS cdntrol Word One Only
2-29 Oata Bits Uord One - Word Two
30-35 Ndt used Teminate

1

CONTROL LINES

Lfne I Rmarks

External Fmct (On Request Not Used Terminate
External Fmct ton kkmmledge Act !ve
&tput Oata Acknowledge &t 1v.?
Output Oata Request A5t ive

CONTROL FUNCTIONS

POsftton 1 Ext. Funct. Ask Line Funct ton

o 0 No Change {n previous Status
o St mdby

: Not Used
; 1 Begin Tbu-llay Ccmmnicat fens

Position O Position 29

0 0 Nat UCN
o

i
MM TH-10Word1
Not MU

1 ; IICMTM-21 UOrd 1

TABLE 11. Camnuter output tmrd and Control functions pmf i le
Tor steerabl e antenna.

I I CCMPUTER En POSITION
I 1 I

I position Lk3fin!tton Remarks

O-32 Oata Bit Mot-d One - uord TW
33-3s Not used Terminate

CWTROL FUNCTIONS

kford Zem is 1nf orrmt Ian for Steerable Antenna

w-d zero Btts 1, 2, 3
Wtal 5 Nold Message until aircraft is in correct azimuth
Octal 6 WMP around test messege
&tal 7 :/ Release imedlate
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5.3.6 Re 1 messa e. The fXJTS shall bs cWble of recegntztng and pmcess!ng a reply
message durf=receive fnterval uhlch conststs ef a sync burst, guard fntersal, start
pulse, data, end trmsrnftter key sfgnal. The sync burst shall be 8 the slots, guard interval
4 tk slots,startpulse 1 time slot, data period 42 t~m slots. ~ 9u.wJ ~nte~al 1 ti~ $lOt
(see FIGURE 5). in edd{tlon, the COTS shall be capable of dlscrhntnatlng agc.!nst no stgnal redlo
rece{ver ne!se falsely befng recognized es a reply cessage. It shall bs capable of determining
if the reply uessege being received Is too late in tlms te anew a coxplete reply mssage to be
received and prccessed durl ng the received fro= interval. In e.ddftion. t: shal ~ ~ cJ@le Of
detenrdning if tbs osssage being received, durfm the *efve fr~. IS a mntml =ssa9e f-
another control station. Tim slot 27 shall be used for this function. The legfc mquirsmmts,
the CPU bft assfgmerit, end the overall reply msssege prof tle shall be as Spectf fed in TAMES 111
and Iv.

Ji---:=1.

. *“* ..-

RSPLV ; : - - : - - -- ---.-. -.-.: -------

WESSAOE -’,..
.:-. . . .~’--m~ “’c ‘NE------- ---: ---:----- maic Z3Flo

ilk-—------ - ““ 4
L--- ““”- , . DA,. mm

.+

------- . .

I ltl*l,141slc,,,,, slmk,Q,m,”,.b,op.,”b,., RfPL, MSSSME em ““MeEns

i ~11

l,l,l,kl--+tbj I RUSy0A7aMTNUMBER@
NOlss allq

L
ausso 1-AL

F16uRE 5. Reply message fnrwt tlofng dlmrm.
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TAOLE III. ZOnputer input burd and control functions profile.

CWPU7[R 811 POSITIW
1

Posit{on Oefinitlon Remarks

O-6 Not US* Temlmte
Used as COTS COntml Word One Only

;:2! Data Bit khrd One - Word TW
30-35 Not Used Temlmte

CONTROL LINES

line Resmrks

Zxtemal Interrupt Request &tive “
Injwt Oata AcknWledW tit i ve
Itqmt Oata Raquest kt 1ve

03NlRDL FUNCTIONS

CPu Bit 7 CPU Bit 8

0
:

: 0
1 1

Funct ton

Error
OK
Not Used
Not Used

TAOLE IV. Caaputer tnput amrd and control functtons pmf f le
?or steerab le antenna.

C41LPUTER BIT POSIT1241 ~ I
1

Pesltlon Oeflnttfon Rmarks

O-32 Data BI t word One - Ward TW
33-35 Not UStld Teml nete

CUNSROL FuNcTIaks

Alrcmft tidress Is LKauipl f shed 1n software
I

5.3.7 COEOUtar Interf&e. The COTS shal 1 cent atn the necessary cmmtter input and output ( 1/0)
lnterf6ce to provfde the PrcPer and timely exchange ef digital data between the t.xtlcal data
system and the controlled aircraft. The C9U electrical 1/0 c.hersKter!stics shall CMQ}Y with
4.6.

5.3.7.1 Cm&’er outwt wrds. me WTS shc.11 bs ca@sle of recafvlng ~ sterfn9 a atni~
of two CPu output amrds (t~ U output wrds ad!en the TPLIIL C systen uses steerable antennas)
during each recetve frkns &Hal. EcIch computer bard can contain up ta 3S bits. Umssd CPk3
bit llnes shall be temlnated at the COTS input. The CPU output bft end control function profile
shall LIS as soeciflsd in TP.ELES 1 and II.

13

http://www.abbottaerospace.com/technical-library


MI L-SUT-188-203-3
5 October 1903

5.3.7.2 Canputer fnput tmrds. The COTS shall be cepable of “trensferrfng to the CPU during
the trmsatt (raze interval. tam ccqwter input MWOS. Eech cowotar input word cm contatn up
to 36 bits. Unused CPU bit lines shal I be terminated at the COTS. The CPU input bit d contrel
function prof\Ie shall W as s~!f{ad in TABLES Ill @ [V.

5.3.7.3 Mode $ultch. men the COTS is tni t f al ly SWI tched f mu the test code to the ~uter
cods, ths E$TS shall bs placed under cmewter control ad shal 1 autemat!cal IY be switchad to the
STAN08Y cendi tfon by the switching action. The ~uter c!rogran shal I then send the Begl n Twa
May Cmmmlc.!ttms (8TUC) code to the COTS, vla the conputer output, utilizing the external func-
t ton acknowledge @d Ccmpute eutput bl t one. When the ccqmtsr wtput bft one fs set to Iogfc
one, and the external function acknmlsdga set @ logic one. this condition shall generate the
8TUC cuie. kfhen the CmWter Wtput bit one Is set to logic zero. and the external function
ecknmledge is set to legic one, the COTS shall return ta the STAYiOBY conditton.

5.3.8 Radio !nterfsce, ” the CUTS r@dio interface shol 1 tinsist of the Inputs and outputs
specified In 5.3.B.1 thrdugh 5.3. B.6. These !nterfaces ‘shal I meet the mqulmaents of 4.6 (see
F16URE 1).

The CUTS shall generate a contrel message es a serial itqmt to
the &?~e”’TTI_~ll bs interfaced to the radio so that a btnary rms applied to the
data f nput tem!nals of tha molto shal 1 increase thC rf carrier frequency end a b!nary zero
appliad to the data iqwt terminals of the redfo shal 1 decrease the rf cmrter frequency (see
5.2.10.2). The control mssstqe sfgnal shall bs as Specffied tn TA2LE V.

TABLE V. Untml massage Pmf i le.

/ TIKE SLOT I PROJILE I

L
1-8 A Lc.k?ic O

B LWiC 1

9-12 Lo@c O
13 LWiC 1
14-41 Oata
42-69 Oat a
70 LWiC O

!$Y71CBurst NOTE: Time Slots 1 through 8
100 IIS Logtc O
100 U$ Le@c 1

hard
start Stt
CPU Blt 29 -2, Ward One Respectively
CPU Bit 29 -2, Word TW Respectively
Tranmi tter kknkav

5.3.8.2 Trensait keying stgnal fmm the COTS. The CIJTS shal 1 provide a trensmi t keying
1i mz to the r~~

5.3.8.3 Trencmtt kevfng sisnal ttrntnq. me COTS shal I generate a trenmtt keytng signal
b’ht.@ shal 1 ba on for 14 MS ~.o 7 m end shall bs off for 18 0s :.09 rd.

5.3.8.4 Transatt keying signal dlsDlacaaent.
be 2m ■icmsecend

The trenmit ksylng si al dtspleceaamt shrill
rN signal shall be generated pr or to the start of

the trmcrd t frmss inte~a~Y%I&TE 4!.

5.3.8.S Trsncait keyi w signal in standby cendtttdn. The COTS shall ba fnhfbitsd frem
generating ths trensatt keYfW sWn@l een the MI> is in STUIOBY cond!tlon.

5.3.8.6 R 1 mess e. The reply messege stgnal shall bs prestded te the COTS such that
an urmrd shif&%&%r frsgusncy M ths molto shall Prosfde a blmry O* and a dcmmskrd
shffted redto terrier frequency shall p!wlde a btne.ry rem (see 5.2.11.3). The reply -sage
stgnal shall h es spectfted in TA2LE W.

5.3.9 Error detection. The COTS sh!ll contatn en error detectton capability sddcJ! shall
process test messages rece{ved fmn the cequter sod alsn canstently mntkor the frame tls!fng,
tfc+e slat durations. d the cemtml ccsssage loep emund stgml input, vta ths radto raceiver,
durtng e=h tramatssion.

;
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T~E V1. Reply message pmfi le.

TIKE ~OT PROFILE

1-8 A Lo@c O Sync Burst
B L@@C 1

lime slots 1 through 8
100 ❑icroseconds Logic O
100 microseconds L09ic 1

9-12 LO@C O Guard
13 Lo@c 1 Stcrt Bit
14-34 Oata CPU Bit 29 - 9, Word One Respectively
34-s5 Data W Bit 29 - 9, Word Ttm Respectively
56 Le@c O Tremd tter Key Down

. .
S.3.1O Test Uaessaqe. Th~ COTS shell Ssqle each C&Vputer output mrd during the reCeiW

fr.me interval to deterdne if the cc+muter output word fs test fiat i!. The COTS shall pr.xess
test ds.ta smrds and generate a control message tifch Is trmsmitted during the next trmdt
frame fntewal. The rcdlo recefver output of the test control message trmsriissfon shall be
precesssd to determine if the messege cent al m m errer. The sync burst, the guard f nterval,
the start pulse. and the test data, shall be processed for error. If m error is detected, the
COTS shall netify the cmuwter during the next trensrnit frme interval. If ne error is detected,
the cmputar Inputs shall be set to the opposite states. The COTS shal 1 also sontain a countdown
circuit so that If test data is not trmsferred fma the ccsqwter te the @TS wfthln 8.2 secend
the tntervals, an error cnnd!ttan adll be detected and the cmputer shall be netifWt.

S.3.11 Test reply message. The COTS shal I regenerate a teSt reply =essage of the sane data
structure as Th e test centml message and then tranmi t the data for process fog to the coaguter.
The test rep Iy messege sf!al 1 be regenerated fn the proper twelve frMs? Interval COtTe$p@tId~ W to
the expected reply fre+n the test control message tranml ssion.

5.3.12 LIuflt-in test. The C.OTS shall Contafn an internal testi
puter 1/0, the radto 1/ O, shall be tested at al I crftice.1 paths.
sumery If m error or oalfmctton Is detected.

,he%?%%?’c%d~ht%
The fault s!nmary shal 1 lecalize the feult area

In order that minfmun sdd!thmal ttile-shooting {S rWired to isolate the error or m+lfunctfpn.

S.4 W control led airborne radfo. The UHF control led airborne radio shall be capcble of
confordng to 5 4 rwgb Ufthfn the TAOIL C systsm, the UHF controlled afr~me
rcd!o shall be ;u~ct{onally !&itxn&ed as sheun in FIGURE 1. The UHF controlled rsdto shall
be de$igned to Interfsce rdthln the aircraft as required by the inplemnting service.

S.4.1 Intecwperebl lft . The UHF control led alrbme redo ahal 1 be cmpatfble smf fnter-
opereble srtth the character sties specfffed In 5.1.

5.4.2 Frate rate. The UHF centmlled airberne radio shall be capable of suppertlng a
receive fr- rate ef 62.5 messages per Wcoml, and a trancmtt franc rate of 10 cessages per
second.

S.4.3 Bit rate. The bHF controlled afrbence r@dfo shal 1 & capsble of supporting e’ tremnlt
cd recatve ~ of 10,OOD binary dfgfts per second.

5.4.4 FreaumcY coverage. me UHF amtml led al rbome radio eqiipuent (tranaai tter ad
mceiser) shall be of @@rat ton, trmtdt or race! ve on 70W discrete radio frquency
chemels. me r&#%e&acy channels shall be spaced at Integral 25 tllz Inccments over the
frequency range of 225.000 to 399.975 SW.

5.4.5 Chcnnel chcng tng the. me the to chcnge eperatfon fran one channel to another
chennel shou~d be not greater then 1.5 S.

5.4.6 F~utiY stabilit~. me frquency stability of the UHF controlled afrbome redio

quf~nt shall .be a@thtn 1 psrt In 1~ over 10D ma, 1 part In 107 per dey. md 2 parts in 107
dmlng the first 30 days titer calibration. The frquency stabl 1 i ty shal 1 not be degreded by

# mre than 1 part In 107 for each 30dey period thereafter. Availeble warn-up tfce to met this
stsbilfty requirement !s a function of ❑ission requirements.
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5.4.7 ibdulation rode. The rf equipnent shall ~loy FSSmdul@lon.

5.4.8 Trmsdtter. The trtmudtter shall met the Mqufremnts of 5.4.8.1 thrwgh 5.4.8.6.

5.4.8.1 Power out ut. The tr.msmitter rf pter output rating for etch different @erational
@placation shfiifid asthe6verage Wrintoa resistive lotiof5Oo~s. khenthe
trmcdtter Is cennccted to any impedance producing a V~ of 2.5 to 1. the rf power shal I not
be dagrcded awe than 1 d~.

5.4.8.2 I@dulatton sensfttvfty. The mdulation capabl Iity shal 1 be such that a bim.ry one
spplied to the data input terminals shal I fncrease tha rf ccrr! w f requancy 20 k.ikz (:5 percent)
(ctmve the mmfnal (center) rf carr{er frequency) cd a bfnsry zere cpplfed to the data Input
temfnals shal 1 decrease the I+ carrl er frequency 20 kikz (iS percent) (below the nmi nal (center)
rf carrier frequency).

,. .. ,.. .

‘lCOTS: The requirenwts of 5.4.8.2 cnd 5.4.9.3 do not COU$IIY w!th the logic and
sfgml sense for bfmry slgmls as stated in MIL-STO-lW-lW cnd MIL-Sl%l&3-200. mese
rcqui.~ts apply only to TAOIL C equfp!ramt and are cmsfstent with the capabilities
of existing Inventery md fntemattoncil agrcments as stated in STANAG 5504-.

5.4.8.3 Trmsadtter attcck time dela .
Iocd wfthin 16_0 rnicmseccmds af

5pectfied rf pwar shal i be cpplted to the wtput
ter wplfca ton of eech carrier-en signal. The rf rower in the

output losd shal } decrease to care than -S5 dEXa w! thtn W a(cresaconds after cessation of the
carrier-en signal.

S.4.0.4 Antenna turn around tfma. me a!ax$mm delay for SW{tchl ng the antenna f ram recel ve
to trcmdt & f r.au transmit rece(ve shal 1 bs 50 ❑icrosecemfs.

5.4.8.5 Hercsmic and sPurfous outPut. All hamenics and spurious outputs shall N not less
then 80 dkl below carrier level except he sacend hanmnic of the carrl er frequency shal I be net
less then 60 dB below the carrier.

5.4.8:6 Transmitter noise level (FSX . Ui thwt axtemal mdul at ion, the peat frequency
devi at ion developed b y internal noise sha be net greater than 1 ktkz.

5.4.9 Receiver. The receiver shal } conf am to the requirements spec{f ied in 5.4.9.1 through
5.4.9.6.

The receiver sensitivity shall bs such that the input signal level
at t~”f~~%%%% the antenna feed Wrt required :. fmeduce a (S+t4)/ik rat{. of 2s3 d,
shal I bs not greater then 4 micmvolts (open circuit).

5.4.9.3 Lacdulatim. The demodulator shall provide m eutput frm a frequency shift
keti signal such th at a +20 klkz shift frun the center radio frequency shal 1 previde a binary
ene and a -20 kikz shift from the center rf shall provide a bln.sry zere (sea 5.2.10.2 and NOTE
of 5.4.8.2). .

5.4.9.4 SPcl?iem respon se. The ‘receiver respe+me to spurious $Ignals inCluding image
mcpense shal 1 JJttenuflttinot less khan 80 dB with respect ke the receivad signal.

5.4.9.S Input slqnal pmtaction. A receiver pmtectien clmult shall be activated by .
rf signal level; the mcelvar shall not be damaged by the Ccsstlnuws SOPI icaticrt of a +35 dBi4
c-f signal.
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shallsJ”Rhf%R%!%iq Ifmitatfon:
The overall selectivity, as related to peak response, of the rec.elver

6 dB dobn 60 4S down

70 kHz ,140 kHz
minima ms.xhlsll

5.4.10 Input Snd out The electrical characteristics of the data INPIJI and OUTPIJT
lines shall CCCZPIY ulth ~.

Custodims: Prepartng acttvfty:

Amy-se
Navy - EC (P:;:c; %S-2033)
Atr Force - 5U

Review activities:
~Y-~
Navy - AS, W, SH

. . .
1-
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APPENOIX A

KENOWNOW FROM TNS A-5SISTMT SECNETMY OF OEFENSE FOR

COKISJNICATIONS, CWNANO, CIWINOL MO INTELL16WCE.

10 WY 1977, SUWECT : MWOATCRY uSE OF MILITARY

STANOAROS IN TNE 180 SERIES.

l~f ~ MPENOIX‘&+shs ft!fOmat f On IWl?.t@ to t(ll-s10-188-303-1 .
APPENOIX A Is a ❑amtatory part Of thts sta~a~.
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HIL-S1O-1EW?O3-3
s October 1983

CO..-w!l!c=ci..i
.O.l@a. ..OwLyyyy ,.

MEMORANDUM FOR A#*t8u.1 SeCr.uw ~ ~. A-v IIkl+
A..l.u.l %.retmmdti. N.v (ILL)
A.elmunt S.. r.mv ~ ffI. Af, Fe... {l~U
Comnun&nlaf fh. Urt.*.co.p*
D1r.c:.r. Defen*e CmmmxdcaU..sAg=IICy
Director. NatlnruI Sac.rtty AWIcT

On Ja.uarY3, 1972. tie A.*i.Q.* S. . ..~V~ *f=.. (l&~f*~it
..ce... rrt. nuke . .I’n!ff-.t .fncu. ID fh. OeOSfand. &t Utlo.
Hanu.14tZ0.3M becau. e.of ,.currin, m!s.ppllc.t! on. ofmllltar,
,tsnd. rd. fa,e”.r.l. I’fm ●..emc.a fun cblnselstbtmiliury
.mnd. rd. . . . .e.. ral rule . . . nwcltcd a. %pprowed for us.-, .stfmr
Uum %Und.lnry for use” inths Daptrm.ilt of mful.m.

TM. d. fer.ix. to the ]vdgmer.t of tb. d.al@n8 .nd Pra.rlrq .ccncl..
1, .l.a,ly.ppropriate to amnti,d. de.lfng twithproce s.. compcaeatt
NLS.L+I ..9 arid relbbllltY. pafnt ffnf. h... .mf IJMlike. 111. .le. rlz
not ●pPrOErlato tn standards such.. the.. in UN MIISTD 180 ..,1=.
whl. b addr.. . . t.leconunnal-tfw de. ig. par.met. r.. Y%**. Influence
the fu8cUtnu1 Intaarlw of tel.cwnmun!c.tfar. .y*fanu and tbelr .bflltY
to .Iff.t.ntf r!.t. roper.t. vflfI @h*r f-wrclfmuffy .Imll.r Gov. rmn.nt
.nd ccmnn. rcfsl #YS1em8. Therefore, rele.mt mtlttaay stsnd.rds ba
&. 18S *..!.. *1U cednu. toba nuadstor yf. ro. .wftbfoflm O*rl-
m.”t d MC.’..

T.amfnfmt.e fbe probbllfty.f mfs.ppllcat!on of Ihem .Umda. d., It i.
Iacumke.t .posth. developer. $11the M1fi3TD IW ..? S.. toln..r. that
. ..b .tandmd 1. motcafy . ..cnfht kt of unlf.rmly Mgbquallfy, ele. r
.nd.cm.l. e.. fc. .pplfe.tf -am .edd.r.verpo.,lble .mqmfbl. with
exfstlngorpmpos.d IJ.tfoM1. fatnnutlc=ml ●nd rad. rdt.lacommum 1...
elm .mndardi It i. alma fncmnbcnt .pemtb. .mw. OIILWD. sfmadard.
toc$t. i. U@ prc-=r.m..t .Pcbffc.l f-* -f Ytbo*. .tird. -bf.h
.,. ctarlym.e . . ..rv fa Un p7+. fwutioaheftbm dsvic. or .ysfmxu
OW., Its ptoj.et=d lU.iiLU..

Tbfsdlr.chr.lm fn.cm.ona.co wffbtbe r.cmmwd. ikw nude by the
Lh.r.tor. Dsf.m.. M. fc.rl.l SpocUfcaff on. .ad Slmd.,d. OU1... fnbf.
l.tterafilarcb 4, 1977, Wtdcbwa* addmssedtatb. U.S. Army Clee.
Irodc* Conmumf.

LID’ ~~
C,,*14 ?. M“—

cc,,.
oAsD@dflA& u. DMSSO
Co-chmlmun. JSC. EWM fDR9E&CZ-CS)
Co-cbal?mam, JSC. DCEC (R1 10)
OJCS (J-3). T.lecom L%
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APPENOIX 8

LIST OF ABBREVIATIONS PNO ASRONYNS

10. SCOPE

10.1 Sco e.
-3%

Thfs APPENOIX provides explanations of the acronym and abbreviations unfque
to this stm m md is not ● rnmd.story park of this stsdar4.

EnIf.

CAIA’S

COTS

CPu

m

Fffl

FSK

N(YI

SNR

($+N)/N

T#lTIL

TOM

TENPE5T

TN

Begin Two-way Ccamuntcations

Carrier Airc.raf t Inertial Navtgatton Sfitem. .

Cantml Oata Terminal Set

Central Processing Unit

Oeslgn Object tve

Frequetiy Oivf SiOn ttultfP!ex(ing)

Frqueocy Shift Keyf ng

MOnftor Umtml Message

NOdulatOr/Demdul atar

Sfgnal-to-Nofse Ratfo

Signal plus Notse to Noise Ratto

Ts.cttcal Oigital Inforfmtfon Link

lime Oivision Nultfplex(ing)

Unclassified short naae for investigations and
studt es of caaprmis lng emnat ions

I

1>

-a.<

21
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lrou AOu ah IL91

(hid 4=4 (M Ku)

DEPARTMENT OF THE MAW

taval Electrcdc *st6m Cmnad
~. = 20363 111111~]

.
U?IIWO mATu

I
OFFICIALSFFWFCS
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