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r4rL-9rx189-3u
10 Decnmber lytl

Thepupmeso fthisstxodardluwta &lioe*te theoverau system
and inditiUnd equipxentperfornncemqud-remnts for Frequeocy Mvioion
Mtiple=r (P@ sets htendml for use in the Defenxe
(m).

(hmlo.iCatiom Syxtem
~,itlll lntelldedtollefioethestawkrd llltarfacepolotm

Vlthin the m eet vtliebMxulw itn eompa$lble OptHtion with Othex Dc9
equies.

- ~~tc ~ &f~- ~vithio thiodocomotl?lxulw
tllatule~ty ofalactricxlsl&sxult4rlzlg thlJlm.lti@3xerMt ia
mdntdd * the fullextextentpossible,tkoxpwi41ns fartheonnnll
best possibleDc9 ~ ~.

-.
Thlsmtmaard immt intamed ferunaxe pit Xpeciricatioo

tberafom, re~tm Macha, ●lXO, lmaigkt,puer acommption, rd.iabuity,
5dntdmblMty, ti engineering, mnitom aod ulnoca... .ete., which
wuld aeedles* rextriottbe ecmflguntioo, Mm been opecific8Uyexclnbl.

mim 8t4unkd is CaJmtible With~ crpxbilttie.of the
A@a-b(v) ~tiplex -t dmcdsped by LQti -ctric b., sxu CIUI.OS,
Celiforaix, under RADC Ckmtmot AF30(602)~135. This equl~rit he ba8B
dec.lslwdthe u% Stad8mi W@CY mtisiOO utipbxer (I@ d io
C3n-reotly beiogprocumdb ya.utbree eervieesforlnOoIplutioalatethe m.

i
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‘RdlBicalDesignS%admra Ibr
Frequency Mtieion Multiplexer
Ku-9rD-la8-3U

1. This Muithry Stambrd isueaulatoryforueeby rdl Y@aMamt8 arid
Agencies of tbe bprmtammt of Defense.

2. Reccmended oorrection6,edditiona or &letione shoold be rera~
to the ~ activity (Rome M kve~t Center). (See Defense
StmdarUzation DirectorySD-1for~ address.)
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GroupA llqol~t CarrierLeak
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GrouPA ?iqui~t Lewd Siebility
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GroupA squi~t SpuriOW Producte mceiva

Dirutian
Grow A l!qui~t CarrierSupply
Thml@l GroupSqu.ipnmt
2Tif6u@ G* llqui~t L&d and bsertion
h

~ - -f=-t mpadeILuB
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~= &m=-a GMstgexletica
2bIomgb Group Squipent Sejectim
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Ibxutgh Group S@pmnt Ibvelope Delay
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ThrouSh GIonp Equi~t Noiseand crosstalk
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*-W WPOaaa Cherecterint*ce
Gro@ Regul.etingSquipmentLevel Stability
%peq@mp Yr8BelattlrgSY@pmant
Supergr&p Modulation end DemadulatlonPlan
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Chwme.1 M&l18tion sod mmau.ktl~ 17

m
Gmbpk&14iommul~0f m
5G?eWwic~
~am.lathzs13quilamntksic WXP “A” s
FolmLlationof t.lm LilKl Reqwn’=y s
A.Uocatlun,mm W T’unSmUl%mma
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SpurioueFr8queocy (Chanod ~h6
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I taL-911mBR311
10 lk~ lnl

,. .-. . . . .
HOIS2 UHG~~ . IO rnaeur6aent of cirmt noise, a epeeirlc empLlaae-

frequanay aharaataritiic of a noise meaeurlng cat, tlesisned to sIve omscrical

mlaLlf.osa Vbicll approximcta tbe euunt of trenamlssl.on ~nt &e to tlm

mica, to en atmrega l.letanar usins a ~icular clam of talapbone mtbeet.

Rote: Tim Ooiee Waishtws ~ uee4 = eatabliehedbY XPcies
concernedVitb public tele@ma eerviee, d are M on characteristics
of Cpeciflc ~ial td.eplmne cubeeta, rem-wanting cucces.eiveStagas ~

~~ ~t. The cnd.ins of cconaerclelapparatm appare in
~ture of certainnf8bunsa. Tbe # weightingUolaencl.cturem
U2atcare Usedis mluhr3 -ei~n of ~~iel ~~~ =-* ~ts “

F3.A-LineWelgbt*. A mica UEIightinswed in a noisemam~ set
tumaeura onal.iaatbatundd be tenulnataaby a 302-typem Slmf.lar
eubeet.

OSCIIWURS - wm mwmicY mmwom mesa steod@s are establie~~
for tbe followingtypesof CUC*, ml~, and slaveoscillatorequipments
to provllieayetea elnl-to-md carrier frequency Syncbronir.ation,frequency
ac~ of -s ~- ~ * Ws-) ~= - --t of
IMISIWT/EhW*tiWUM titb iomcJ EU=t= 00ci~~.7 g== e@w-
mnt of MSMY accurateend #tablem= oscillxtnr .
follovlngtypesof oscUlatcu8me amployd in the M% multiplexer syetema:

TYPG 1 hheter carrier omclllatir as ~ ~ S ~ ~ =Qtip~=r
set.

Type 2 ~ter oscillator•qal~t or elave osci..llator aqul~nt
as en intea part of tbe mltipl.ex mt.

Type 3 Sxt.eraalUU* oscf.llatirequipmentm extrady accurate

and Ctable ~atica.

S14RMRD l?BSTSIGNAL. Rx we d tbe 600 ohm awlioinputportionof
a clrcultCIIUiihdlmti UB8iQwm=nf—ti~*~
loool?e edekube41P11.edat am transmissionlevel raftrance point
(-16a&I = oaao).

S1’ARIIARDTs91’‘lUNs. Atarnofthem*WcyM tbe EtaU&UU t%et dgrell
butlOdB lowr(-% dlhor-10dFJ@).

SMIUMRD Il?fEsPAa3mms . VP Patch~, GDP, ffiDFand IFDF.

2
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laL-m!D-18&3u
10 hce!llmrlm

~-. Holmlly 60-voice chammls ofa Tidahand *or five
mJuPa of 1.2-voioe~ aachedoccupyimg *ftequQwyb ena ~to
552 Ma.

T2H@3H oRaJPBwnJm?r. &e@pumt t&icbaceapt8tbe60to 108kHz
●WfratiiUuuPr-=iTe output adattamatimit to the pxoperdgnal
~for~onattlmi.qut ofagzmup tmaamltaqd~. ~8
droll be acQaPMalled Titlmut fmqueney tnlBa.htion.

3
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KrL-9rD-188-311
10 rmcemberly?l

4.1.3 chanml~~peaat. Oiieoftheee~i~hetAUed Ia each
station,- aervw each FI?4link in the etation. It lo capableof expaneion
in besiclnaWMnt •,~ofu~. ms blockinclu&sthechanoel
carrierfrequencyg~tlng eqoi~ vhicboperatesuularthe sgndromme
COUtrd Of the mater fmwaOcY generating e@p*.

4.1.4 hxilkry 2qui~nt6 ‘lhimblockof ewpmnt inchdem *m i-
vhicbare ootecmeatial~nof evuryF1141mtaUationbutaraloatdld
ae requilwl for ,peoifiu appliclbtioos. uhelwueed, o@Yoneof theJmblookD
ieinetdbd inatitioned euv8albll Flmunkaintkt*tioa tidliob
it 10 applicable. ‘hisbbck inclu&l em fouowlng typm of Oquipeat:

a. Thmua4wuP I@uQmnt

C. Re@.etin8 Equi~

4.2.2 Carrier Rarity. The folloulng a-es to all terrier genaratioo,
errplification,d didritition qltAin the multiplex equipnent:

133 ~~e.cb ~ anu mmermmm malllai3ir@end d~t Carrier
frequency,~ 6puriouefrequemcy [except hammics of the dedrd%=rid
betman10 kUz-*52kBzdiell beatleaet W13E(7bUEDO)Eelow *e
levelof * amlred ~.

b. mr each dlaonalmdlllatlng euM damuolating carrier freqaeney m
ewf LIP@- frOIWOMY, (-e@ hexmmicc of the aasiradCmrier), between
3co Ezed1326kE2 challbebelolrae leTelof the flesilwd carrier (fo)lJy
at leaat tke mxnuits shovn in Table I.

4
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VFW

I

I

CDF

I
,

I

SClw

I
I

HFDF

I

a

Input
Channel ‘1 croup ‘ .1 S.G, I -65 dlbn

v
%d .

I

-34 ?? ‘“ -18>
Mod.

dnm dnm
I

dlhn
‘rl?st

r’Si~el

I
I I

l-v

I

Loop

I

F4uip.

I III
Group ‘J S.c. J -]
Demod .

-2q
Ikmr.d.

t TSfi
dlim . I %m

I
signal I

Figure 1. .ik.i!z Channel
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mAEM68-311
lo~m

TASUI ~PRE~

m TkJaadI~ g

Fo Fo-4k.Ez w

PO - b.1m Po-8kse 35

Fo-8.lkE.c m -12kEz 35

R) m+ bldk bs

Fo+4.lkEz Po+8kse 3

w+8.lkEz m+12kse 35

m~u.lksz 3oo Ezto32f31K5s 35

c. The alma re~nte abnll h ~stratad by ~~ 8*
the Point8 or ctiar inJection to the dtamnal, SnYUP end ~ ~tore
d &emdulatore ac app.ldcabla.

4.2.3 ~ierS~@I’OfiZiUS Pilot. A 8- carrier eyncbroniz~ pm
atg6kRz ehaYlbeuead. l’hil?pilo tllbe.llbatranemittadd lhQUPRY.5
of~llo. landahallbeinflectedpriorto the Win* tmnai+
&%ctf.en e+ e Lel Cf -16 -. It @hall ~ pi- ofr ro~ - HFDr
iStb919eaiTe ~ealwalof-lfsdma

4.3 Rerere?tcebkSZ Chauaal. ‘llwpe~cO •~ of a reference 4 kliz
cbannelahallba~ted ona bncktobad zbaaistit htheeet.cormctl.y
100padat the SighRqnancy Retribution Reae (see P’@IIW 1) tbrcu@I
a~inti 100pins ●quil=mat.

4.3.1 Gain. The @ or the set, when 100pad ae iwiicated in I?tgure1,
abaulM323dlL

4.3.2 ~ion IamsVereusRaquaney ChmwtarietiCS. The inaartionlose
varew fiqusncy &lrw&ri8ticn of tbe act,Vlmn 100padae indicatadin
FlaUM I U be vi- * foUovirlgValuas. %Sitive riguraeindicate
a loos,end zagativefiguresindicatea gainrala*iYOto the inaartionlose
at 10(20 &.

PrOqllamfy -~ ~pd at E?DF

dB—

300- 3400EZ -0.7,+ 1.9
(except400-3000 S2)

400- 3C10CJEe *.7

6

.
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KHArD-15!3-311
10 D3cember lg71

b.~ Reference ~ k& Chenuel. Tbe perfoxmanc e cluuacterld.lca of a 46 kRz
~ are &rived fnn tbe individwl parfo~ce ~tcrietics of tbe
nnilttplexer eet and have mt been ~ ~ by meaaurements. mvever,
the performance characterietice aaw coneidared adequnti for uee in ~.
cation 6ya~ end eubsystem engioeex~ and &s&. The perfomce stan&ds
of a reference 49 klizcheanel ehall be dexms~ted on a back to back basis
vith the set correctly looped at * 2i@ Yraquency Distribution Frame
(See Figure 2) through appropriate laoplng equi~t.

7

b. 3.3 hvel.epe h.lay Met,ortim vcrene &guency Characteristic. w
envelope delay distortion mraue frequency chmeteri6tics of the eet, hen

-~ M ~~t.d b Fi60r0 1, 6hi3U h within the foUoviagveluea.

~~ at W.—-— EYQ!S-.L!Q l!s!!a
Awchennal, 622& 5G b-10 &m to’3200 w

(e=ept 10COto 2500)
lmto~ w

Auychemlel, tGl&3, @cept 600ti 3200
cbaomls l&2, GRl, ofml.mt13

140
(e~lOOOti 2500) ~

chezmeM u&u, o175#ls33.’ loooto 2500

Cbammle l&2, GRl, of fliland
ChaOaelnU&12, GR5,0f 233 m epacifiee

b.3.b t3aomal h - Roioe(4 w). llm in band mice (idlechannelnoiee)
for eay elmauelaballnot exceed75 pUpO (18.8d2rncOl,,vitbthe set loope6
M indicated:dFi#UQr81a& tbo iUJmtad OUtpxtvoicefraqUency(VP)Cbeluml
leedatemina

4.3.5 Qlannalout of Band??oiee(kM?Z). m out of band Ooiec(Imt.d
intrimic d in~ tinnMise) rlx + ehmnnBlehmUnotoxeaed 13.1
Pw(21.26Elnco), vithtbe0et lSopadea inllicatedlalFigwlml mm
Oth= Chaanalaare IoMed UitbWhitegallsmiannoiee (0.3 ta 3.k lslh bad
Ixteninpnt .pmerlewe lo f-yllrm. . ..——. .

4.3.6 ~1 kvcl -ility (k kliz).‘lb channelleveletabllityfor any
channelaba.Ube +O.96Borbett,erovera30dayperlod, vithtke6ct lKKTdd
M iacntea in FTgUxw1.

&.3.7 FheseJitter. The phaoeJitterfor any cheam?lebe.11rnt exceed
2 degrees,~ak to peak,withthe eetloopedas indicatedIn Figure1.

b.3.8 ~~y Of a 8.*I3 ~~Cy. Any einglc frequencybetween 303 and
34C0& injectedintoany channelat a levalof -16&a shallbe received
at the correapnnfllng-dusmeloutputtith en accuracyof +0.10U
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HIL-sTD-1R8-31.1
In December 1971

...

GI)F sGnF HFDF

I I “1

I I I -45 dSm

-b Group * S.G.

1-

Mnd.
I

-1s
Mod .

-34.5
dsm .1-

dsm
test
signal I

t

I I I l.orm

I I

Equip

1. I

I I
1- Group I S.G. I

Ixmlod . 7mnod . < -Is

I

-12

I

-28

dlkn dilm
I

dh

Test

I
Signal

I I

Figure 2. 68 IcRz GIUIIMIel
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MH.-STD-M8-3U
M Decemkerl“m

@

i

,
it“

I

I

!

4.4.1 Ge.in.The w of the set, when looped m inLUcate& in F@WC 2,
shall be 22.5 6B.

4.4.2 InsertionIasaVerousReqwncy Qmracterict.ice.The inaetiionloss
verauefrQquency~cteristics of tbe sat,*n loopedae ind-icetedin
MfW1’e2 =haJlbe within* roU.OlriWValuea. meitin! figuresinllicate
a lonqend negatiw figmas tn4ioatea gain.

Re ~a at RFGF

kxz— g

&3.6to 107.7 ~2.1

bob.3 &wUIOpa ~ DistortionvereueFTequencyCharactcrfstics.m
~ &* ~~i~ -~ *WW cb=LctEuietic8of * set,
ubenloopml acilaMcatedin Plgllre2,alla.llbe Wit.binthefoUWlog Velwa.

QmGL!I!!l! Fn3qqencyMod EEc.——

bnyoroup, s32an6b. lo 64 to 104 22

Any Glwupexcept 64tOlC4 a
ORlof SGland GRfiofffi3

GRlof EGlti GR50f EG3 riotSpecified.

4.4.4 ChamielIn Beadrhino (48Me). The in band nnise (idlechannel
noise)for auy channelehallmt ~ed ).850pUO,vith the set100padM
ied.lcateuin?a&xre 2aodthelxlF lnputaal outputt.Um&late4in 135 otmle.

4.4.5 ChannelOut of Bead Noiee (40 kBz). Ille out of band wise (total
intrincic aua intenuodulationooiee)for eny &beoncl.91aa.Unnt exceed*5O
~,vlththe aethopedaskllcnted in Fisure2md allotlmr5uuP13 are
loededvit~ate ~xsicawbM8kfieiUaft) Etmmputlevelof
+Q.8-.

4.4.6 CbennelIavel~fiity (48kRz). ‘lheCbennellad AaM.liky for
CDY~dmllbe_&.7d20r betterovera~day parid,viti theeet
l.00’@w indlcat.edtr -2.

4.5 Reference240 W Channel. The perf8rnence~teristics of a
240Me clnnaelare derived* the ind.itidualperformancecharacteristics
of the Wtiplemr setead havemot been !U.UYconfizmedby maewramenta.
Rowvar, tlm parfozt?ancecbmwterictice are censidemdedcquatefor we in
~OatiOn Sptem awl ti~ enginaer~ aml &sQ. T&l performance
standardsof a reference240 k2z cbeanal shall be dmwmtrateil onatmckto
hack bacio with the cd correctly Imped at tlm It@ Frequency Distribution

k (2ee ~ 3) tlnxnwhappropriateloopingequipment.
9
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Figure 3. 240 kHz Channel
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4.5.1 Gain. The@nof theeet, vhenlcupedaa lnd.icatedinFQore3
shallbe -lo dB.

b.5.2 Insertionhtw V-as Reqwncy Chrn&a-i8tica. The insertionloss
vf!r= frequencycban .wrieticsof the net,vhen loopedas indicatedin
- 3, - ~ Vithinthe fo.UcvM ValUen. mllitilm?igUmM lndleate
e.loss,end ne@ive fi@rQs indleatea gcdll.

~ Gmq----

~1~.

ml-lo

(W’ ~ 552 ~)

4.5.3 mlope De3.qfDistortion
envelopedelaydintcmtionverew
lno~Mhdiclhdkl F@ Ure2,

~a-a~ ~.

S32nnd b-lo
921
S33

Vernus nquancy ~ictica . ‘rho
fmq’uencyckruterlatics of the set,when
nb81.1bevLw ale

Frequency Band.—

312ta552kEz
mtomkne
31.2t0544kEz

4.5.4 aaannelIn MM MUM (240IrEc).me in band
noise) for q Chemml ab.&unot eroeOdn.o pim, vith the WtInopedae
indicateahFlgllm33andthesDP iaplI*ehdcUq!Ut~tad in 75 OhRe.

4.5.5 ch6nnel outof Band nnise(240kFlZ). ‘rtmoctofbcndmoille(ti
intrinclc end ld4mamatlon nnilLc)forcny cbemmlnbc.llmt~

14251w0, tiththe0etloopedae imlicated111Yi@re3anda.U othereuper
-S UTC ~d W* titi gEWJSi~ =i~ (31.2tO 552 It5.M) at ~
-t M Of 7.8 W.

4.s.6 cnennelravel9tlinSUty(2401UT.k).The ChelUmllevelStfMllty for
lWchenMl cheUlm*.5dEor bemovurag~parioa,vitll ths.et
w- Mcatiin FigUm3.

b.6 Refexwncel!&x@ u w ~1. The p.rf~ ~i~C8 of
attnwo8h48kRc Cbannel cmderlvedftunti inditianel~
chmderiotics or * *tie M% d h d bWII mu.y ~a
w Umcuremnts . muevur, tlm perfo~ chluacteriGticLlm CoMidemd
adeqnatafor uae in Caummicationoye’temoulsgbeyctemm@mUAngcna
desqgl. nle perfolmnce EQ@eade oferefelwnce t&UwUgb48k2s channel
Uhallbedemnstmt odonnkackto baekbasia titbthe setl=nqectlyI.oopea
at the Group Distribution~ (See Figura ~) tltmugb tlm t.bx@ -

e@- .
u
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Figure 4. Through LX klizChannel
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$.6.1 Ga.lo.The gainof the eat,when lmped n: indicatedin Figureb “
c.hzllbe -30 d3.

4.5.2 IncertionLoosVercucfrequencyClmracteristics.The insertion10SS
verzus frequency charecte?i$ticsof the set, when looped m indicated in
Figure 4, cbn.Ube vith.inthe following Veluea. Fozitive figures indicate
n loss, end negative figures indicnte o gain.

~ency Bnnd _@psd at GDF

kEz a
.—

60.6hTo7.7 52.3

4.6.3 Envelope Deley Dlctofiion VercufYFrequency Chamctiristics. The
envelope delay distortionvercus frequency characterlstic3of the cet,
when looped w ind.kated in IUgure k, U be within tbe fnl.lovlnIIvalueo.

- at GDF.—— =ECY. --— @&

kiiz—

Any GruuP, s2and 4-10 G4tolo4kRz 142

Any Group except CR 1 of 64 t,a 104 188
%leod GR50f S3

GRlo?Xland GR 50? Not zpecified
=3

4.6.4 ‘llrou@ 48 ILRZ Channel b l?rmd Noise. ‘l’be in band noise (idle
chsnnelnolce) for any channelohallnot exceed1850PWO,vith the net
lnopedec I.nd.icntadlo Figure 4 nod “&e RFDF input and outputteml.nated
in 75 ohms.

4.6.s !rhrou@48 kRZ channelat of w lJcirn.w out of band noirn
(totalintrinsicend l.ntanwdulationnoioe) forany channelnhellnot exceed
39W,***-W.-M- br-&tiu*&=-
are loedadwith whiteKaussiannniae(6CIto 108 ILRZbond)at an loputlevel
of 0.8 -.

4.6.6 l%rou@ 48 kRC ~ LevelstabLllty.The channellevelCtAbIlie
for any che.nne.Isha.ube _w.8 dB a betterovera 30 daysperiod,wlt’b*e
setloopedas indicatedin Figureb.

4.7 Reference TIxu@ 240kEz Cbannal. The perfoazmncechmicterlstics
ofatbrou@ 240kHzcbannel are derivedfrcmthe individualperfommce
dmacteristics of the multiple%mreat and havenot been fullycnnf~d by
meacuremants.Rowver, the performancecharacteristicsare sonaideted
adequatefor H in cccmunication syetea and subsyetemeng~ and design.

13
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The perfonbauce stadarde of a reference through 240
be damnstrated on a back b back baaic vltb the set

at the Super Group mstribution Fzmne (See Figure 5)
super group equi~nt.

kxz channel shall
mrrectly lnoped
through the through

4.7.1 Gain. The gd.a of the set, vhan looped as l.adicatedin Figure 5,
sileJlbe-3odB.

4.7.2 Insertion Loss VerU Prequancy Characteristics. Tbe ineertion
loss vereue frequency ch-teristics of the set, when looped a6 indicated
in Figure 5, ehall be within the follcnrlng values. Positive figures indicate
a lotm, M ~ive f@wrec!’indim a @n.

2Uper Group hoped at 9HII’

NO’S m—

$X 1-I-O ~2.5
(3-1.2~ 552 ~z)

4.7..3 Envelope Delay m8tirti0n VersusFrequency(hwad.eristks. The
envelope de4 clltirtion vereu6 tiequency charactertitics of. the ee*,
vhen leaped as indicated in Figure 5, shall be wlthio the following values.

Frequency 2aad— -

=2u4-10 312t0552k3tz
al 322t0552kEz z
=3 312to 544kllz 126

4.7.4 Zbrou@ 240 kRz C!hemnelIn Band Fbi6e. The in bandnoise(idle
ebaaaelMise ) for aay ehmnaelehallnot exoeed1,42J*O, vI* the eat
lwpellM I.adlcatedin Figure5 end the m Inputd output~ted
in 75 Ohe..

I

4.7.5 - 240 kEr,Cheinelit 0? ‘I&d Noi6e.’ “& out of bid noise
(totel iatilllsic13JMiIntenmdah tion mhe ) for ~ obezutelshall not exceed
*5O pWO with the eet InOped as Heated in Figure 5 end all other euper
2==W - ~ A* w~ti Sau=ia?l ml- (312 b 552 kxz tao!a) at an
input bva of 7.8 w.

4.7.6 nnuugb 24o lmz chauiel tive.1Stabflity. % chaanel level stability
for any chermel shaII be to.6 dB or better over a 30 day period, with the
set looped ae htd.lcatedh- ~ 5.

i 14
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4.8 Preferred Chaanela for Data TmrmuAscion. The digital data trens-
mimion ci.rcuita,as described in MIL-STD-16%1UL, -201, and -301, requ~e
tie use of through-groupequipnent end through-zupergroup equipment at
intermediateterminals of the reference circuits. ihrther, the uoe of
regeneration Of diglti &ti iB eltier -lied or stated. Breed WJn the
FIMlequipment cheracteristice,the follovlnE channels are recommended for
date treaamission.

4.8.1 4 kxz ChannelS. The preferred b kHz channels for dote tranmiBsiOn
m-e ch.mumls 3 threugh 10 Or dl WUPS of all super groups. channels 1
and 2 of Group 1, o? Supergroup 1 mad channels U and 12 of Group 5 nf
Supergroup 3 are not reconeiended for digital data (QuA -enalog ) tre.. :i szion.

4.8.2 48 kHz Channels. The pre?erred ~ kHz channels for high speed data
transmission are all b8 kHz channels (groups)of super 5roup3 2,and k through
10. Groups 2 through 5 of Super Group 1 end Groups 1 through k of Super
Group 3 we alee ~eferred for M Miz high speed date tranmi e8ion. Group 1
of Super Group 1 and Group 5 of Super Grnup 3 =e not recommended for data
tranemlssion.

4.8.3 2k0 kIiz Channels. The ~rerred 240 kF!z chennele for high epeed
date trenemlsaion are Super GTOUpS 2,and 4 tiu-oi@ 10. Super Groups 1 and
3 may b’ ueed if the envelope delay distortion characteristicscen be tolerated.

5. &tailed Equiment Rrformnee Characteristics. The fol..levingr’equire~nts
cm spxi.fi.edin tblc section delineate the detailed performance.of the
multiplexer set. Sections w included for the channel, mps end super ●
group trenalating equipumt Includlng carrier generation. Aleo included
are the performance otnndardsror the foUrwlng options: through group,
Group A group regulation end tbreugb euper group equlpmmt.

5.1 Channel ‘l?renolatingEquipaent.

5.1.1 Channel Mdulatlon end Demodulation Pl=n. “The channel TraeshtlX
Equipnent ehall mdulate or demodulate 12 four-wire audio c?mnnels to or
fmm the 60 to 106 kiizfiquency mpu~rm. ~ configurationehall
be louer sideband configuration,twin channel shell be used only when nece sixwy

to lnterfece vlth efistlng nonetandmd, twin cknnnel eqdwenta. Ibth lower
sideband and twin channel (me Sideband) nexiulatlonschemes ehell be
pmvlded on a selectablebegio (2ee Figure 6.). ‘lhe translated cbeanels
shell apueer at the GrouD M stributionF!r=w (GDP) or equiv’d.entPoint u
dngle-ailebend euppmmed-cmrler h
sideband or hfin-channelarientsticm

k%-spaced ehaunels
for eU chemels.

vitb either lcnmr

16
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*
Channel Translating Equipment

f- 12 —

11

VFOF *
CDF (Or l?quivalentpoint)

or
Equive- 8
lent
tint 7

-1_-J___
0

6

kliz 5

4

3

2

60 64 6t? 72 16 80 % 86 ’32 Qfi Inn 104 lns
Hlz

Figure (m. Plan for the Lnwer Sideband 12-Channel Raeic Group

12

6n 6.4 6R 72 76 80 W R8 92 96 lnll 104 lflRkllz

Figure fb. Plan for the Win-Channel 12-Channel Resic Grow.

Figure 6. Channel t4aduLatioaand lhmaduletirrnPlan

17

i

Downloaded from http://www.everyspec.com



MTL-STD-188-3U
10 Eece.mber19’71

5.1.2 Chanue.1Equirme.ntInput/OutputLevels. ‘L’hoInput and output
levels specified provide a net gain of 23 dB. These levels sh~ apply to
all chaonals of the mltiplex equilmkent,without regard for the net loss to
bs provided for any partlcultu trunk, whether tarm.tnatadon a two-wire or
a four-vire basis. All audio channelsshall be md.n~ined on the same basis
so that a -16 ~ test sfgnsl (1~ HZ) at any input b tbe channel trane-
I.stingeqt@nent shall result in a +7 dBm level at the cnrrs@nndW chezmel
output of the detiatnr, insuring that all channels are interchangeable

and nuxybe freely patched at multiplex eccess points without need to change
a@istamnts integral to tha multiplex equipment.

5.1.2.1. The teet signal level at we audio Input to ths channel tzwelatfns
equipment shell be -16 dlm at 1000 Hz. An altarnate strap selectaB2nlevel
of O dBn shell also be provided.

5.1.2.2 The test signal level at the audio out~t from * channeling
equipment shall be +7 dRs with aa eont.iaunus.ed@atmnt range of net laSC
than +3 dB, -7 dB to accommodatevariations in the recaivm tictlon at the
GDF ‘jrequlvulent pcint.

5.1.2.3 ‘l’hetest signal level at the GRF or equ.l=alentpoint in the transmit
direction shsU be -34.5 &, ~. 5 dll.

5.1.2. b The test sigmQ level in the
point shall be -1.2dk.

5.1.3 Channel Equipment Lnpadences.

5.1.3.1 Audio Inuut end OutPut. The

reeeiva direction at th GDP or eqdvalant

Imp9dance at the audio input ad output,
kas~ed everthe ~quency b&d of 300 & 3bO0 Hz, shell be 600 ohs with a
longitudinalbalmce of not less than ho dB. The return loos shall be not
less than 26 dB vhen compared againet a nonreactiveimpedemceof 600 olnss.

5.1.3.2 GDF Input and titput. The inpedance Or the c.hmnel trenaleting
equipnt at the GDF shall b 135 OW %~cefl @tb a ~ - of not
less thao20dB whancasprad with a mn-reactlva lmped=ce of 135 ok.
This performance shall exist across each o? the translated frequency spectnnas
vtclcbcorrespml te the mcduleted frequencies0? each of the Mldlo channels
(3~ to 3@ Hz) as uelJ as each of the pilot frequencies.

5.1.4 Channal Limitin6. % ~J. translating Slquipmti shall xde
lia.itiogin the tranemlt hction aueh that the level at the GDP or aquivalant
point cannot excaed +9 ~ per channel. Tne limiting shall be such that if a
10W Hz tine is appliedto the eheanalinputat a levelof -16 * aud the
levelof this tone is l.ncraaaadi.na linear manner to a levul of 3.5 dB

18
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above-16URn,theou@nNlevol attke GLWore@va.lant pohtehaU also
increaeelo n linearmmner ritb a ~ @arture oot emmfing *.3 dB.
Intheevlml to fallincreaeeinlevalupto164E abovet?leinitieLecttioiz,
theldd!ita elmuinmlretbattlle tmlatuitllmeldoeamtexcaed+g M
per C&amlaA.

5.1.5 alaoml Equipmnt wiar Lnk. l!h!epoverlevcll ofellylndividud
cbennelc.emierat—emtmn Outputof the ~tlwLkallaU lmt be greater
than-zlUBEnRlreadlchamlel. meadald-~almllbea at
the EUWUPdlstritutioo* or equivalentpoint.

5.1.6 c%azmalEquipnent~lon X?XWJTE?IJUB~~r ~=.
Withthe channeltrane.latingequl- pmperl.y100padet tbeGZ%’or e@valent
point,tlm haertion lnssVermlanwp!lcyroaponeaforthabkll% dlaxnmls
Et!allbe lrithln* ftUo’uingvalues. Flmitivaf@xw imllcatea ties,-
nE4@ti~ ?isureSindicatea @Jl, relativeto the ~ion losset 10COHr..

19
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5.1.10 ChannelEquipmentIat?eUiglbleCrosstalk.

5.1.10.1 &08Btdk b- ~S ill 8 ~ W. The Intelligltle

Crosetalk level on Say chanwl IZI a group, at anY frequenciesbetween 300
aod31100sa, sbllnntexcaed-7cl mwbeneendilwJ attbabatsi8nal la-a
(-I.6dRII)on anY other channel.

5.1.10.2 war-h-d crmstdk Within tbe Chmnel Bauk. With the tr=m.lt
endraeeiws eides0f*dzlQ8zel mnkpmperly~ attheorl?, the
transmit-to-receiveand receivt%to-trenmaltBern-End Crosstalk level .beJ1
not exceed -50 dBzQ for sll frequancie6between 300 and ~ S2 (or equivalent
ctmrier rrequencles) when aarullw at the tiat tom level.

5.1.11 ~ Equipent UnintelJlglblehssbal.k. Wltb the ~ W
pmpcrly lc@wd at tbe Cl%+d the disturbed channel is ~tea at Itm
sending end and the cul$went (dietorbing)cbannal is loaded wltb (w h
3400 S2 bend) vhite gaussian noise at a power level of -16 dRe (~) at
the channel input. USinE a pmptmm.t.er or equivalent,tbe wise pmdueed
in the disturbed chennel is then cxmpared with the slsnal applied to tbe
d.isturb~ channel. ‘l’beremltant crosstalkpower ratio shell k @ dS
min~.

5.1.12 Channel Equipment Loaded Roi8e. With the chennel bank properly
looped atthe GIIF,tJaetoklintilnnic aad~rnti ~a
imerty~elml -tiexcead 31pUpOwkea al10#eraklmeb -leaded
with (m W 3W.= ‘-) .tite~sti rnima.ak an ~ - .q4 -t
to -5.o”mlw”m elwllml ”.”.’

5.1.13 Channel Equi~nt channel Luvel Stebuity. W* .& .Cbennel bank
~~lY 1- et t~ Gm, the ebanael 1-1 stabilitynw.mmed at the channel
demdulatar output aheJl be @.5 dllor better war any W- ti~.

5.1.14 Gzaixoel Equllal?zm apuri0u9 Prdllcl=.. * level of SW Pl=4xct
r~nginthe~sof300Hz tn59:4ksz and IJ2.6ksz to@ kEzehdl
~-65-- ~~-~ . ---—- .-

Note : l’llis pmfommnce raqalremnt shell be deannstrated vith” a’ te’ti nisnal

aswl.led to cash d m ..bfaCbanUak.-..Uailditlo%the~.xSactinn
chamcterlatic * the undesired sidebaud m Qmnn.1 eland 12ehell bent
least as m as the cormepmding chm3darietic for any other dmnnal fir
botb the tremRit aad -Ive d.iraeticnle.

20
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Tois equipmnt ehall eupply elJ.em-rierereqoired for the operation of the
aeaocie,tedebamaMM equiwent 6ul ebhllpenuitthe ~ ~tiOg
e@Pti b eatisfYtbe perfomuaocere@reucat ee definedin 5.1.1
thau 5.1.14and the cbanoelcem-ierpurityrequirementsdefinedin b.2.2.
Thie equi~t abaU be capableof ultlnmteexpaooionto either2400W
ehaoml or loweraidebezmlCaTier taps.

5.1.15.1 Ioputto CbanoelMei OeoerationEquipmmt. Tbe equi~
nkellqerete vitben *t aIPPliedfrcmthe-otar frequenoygeneration
e@PDQOt. CQaratioo- be suchthatthe c.!uTiersare alwayssynchronized
with the maateTn-eqyancyoBcU.later.Ruvisioas ehallbe mede for syo-
cllrimizedepemtlonfmxllao~ Iluppliedbylulextenml mIcUat= ~
fm both pilotend carrier*que’oey generation.

5.1.16 Optional~ Equi@ - None.

5.2 t31wup lhlmlatioo Equlpmut

5.2.1 GmUP kbiulation aod DemduLetion P’1.m. The - tmnnleting
equirment ahnll @mduhIti aod demd+ate five X! channel gmupa, each lo the
6otelo8kIiz ba@orotk60ta lo8kHzvidabend slgIuil(48Hlz ~)
toorfr4a afrequmoyap90trUof 3.Uto552kBz nccbouoti Fl.gure7.

5.2.2 GmuP B~t, Input/Ou@ut I&da.

5.2.2.2 h tb receiviog direction, the test elgm.1 output (83 M!z) frun
t&group Oquipmotattb GIPor equ.ivalult pintwbe-udlka *.5dB.

5.2.2.3 The teet s@ml Mwel (337, 385, 433, b81 and 52$JIC.IIZ)at tlm =LF
or equivalent poiot lo the truleait direction Eba.11 be -18 drim9.5 dE.

5.2A& ‘rbOtnet 4pAalaval @7,3a& b3%hfll &ld5?3kIiz)ot. ti
931JFOr equivalent pfut lo the receive d.ireetion slm.11 be -28”dRn.

5.2.3 !3nmP Input/OutputImpedeoee

5.2.3.1 OrouP Dietribstion= lo~joutwt Izw&aee. The impedmee.
●tQn GllF’oro~vAant@.at ~overtibefrqwncy bd0ftitiio8=
akallbe 1350hsrith ala@txdinal balaoce Ofnotless tllan40dB. me
rataxroloae.=bemtleee. than 206Bulmnecaxred
impedance of 135 ohm. mr thla m~,

mJaloBt a Imn-xeactive

tbeteet n@oallevelsllaLlbe

used.

2
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!XI)F or equivalent point
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5.2.3.2 %pergroup DistributionProm (SW) Input/Out~t bpednoce.
The impedance of ti ~up trensletlngequi~nt at the eupsrgmup distribution
frmm measured in either ctlmction of treaemisaioo shell be 75 ohms unbalanced
vitb a return loss of not less then 20 dB when eo@nred @Mztet a non-
==ti= ~ of 75-. ~s =Um=’==nt dull-l be lsede at the Sidebend
frequencies eormepondiog to tbe mdu.1.etionfrequenciesof 6 to 108 Ml;
for each of the five groups.

5.2. k Group Carrier LeeX

5.2A.1 ~.=sdt tiOtiOn. Uhennmmuredatthe out putof *group
trenslatiog equipwit at the ~DF, tbe individualeamier leekpver level
foranY&mup ehUlnot exceed-40 dmo. TileSctualm eawwnentahellbe
mede at the eupergnxpdistribution~ or equivalentpoint.

5.2. b. 2 I’leceive Direction. ‘TIMcarrier leak pcuer lenl meemred at the
GDP ohdJ ~t excmd-Z13diUI for@y~p. llte~tanl ~nt eball
be inedeat the Croup Distrit@.ionPrem or equivalent point.

5.2.5 Group Ineertioo& l%wqbuncyC%xaetarietias

5.%5.; Wit!l me croup nuae.latsag mquSIXM2Stproperly lmped at tbe =D?’,
the insertion loee versm frequency reewase shell be within the foUnw-iog
tm.hme:

Band Inecrtien Lass

:Z~:07He $.6 dB
ch=ne.1)

Y.ti unJup~Yme3q?a ~ mGwlFt’loii.Wleb the C-i%@TrenaMog

JSquipmnt ~ly looped ●t the SZW, tbe envd.ope ~ die-ion vwwnis
fr%queney re~ Shall be Vitbio the fo~ Vnl.uecl:

mquaney RSd M12tc

yo to W.7 m 12
Osai.lA 48kEcrArun.1)

0.3 b 3.b km 4
(m ~ 4kHzdmmtel
inerw group)

l’.;
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5.2.7 &OuP Equlpnent Idle
Pror.erl.ylomea at the S3DF

Noise . With the group trzaulatingequipment
and terminated in 135 ohm at the GDP, tbe noise

;Ccirriigin-any nm.inal 4 kRZ bendwldth, comeifix b eay ‘tr&elatd
VT chznnel zhzll mt exceed 40 plfpo.

5.2.8 GrouP Iaaded Noise. The total &lze in any nominal 4 kHz bendvidth
correspondingta any translated VF ebannel ehall not exoeed 50 plfpo when the

-P t~~tiw e~i~nt is properly looped at the 92QF and when:

a. one of the graups, includlng group regulation equipnt 18 loaded
with a 60 b lN kHz bend-limited spectmm of white noise at a level of
-5,0d.Ew3per channelor whan:

b. AU five -pa are each simu.ltaneouzl.Yloadea withn60t.elo8Mz
band-limited spectxum of white Mize at a level of -5.0 dBmOper chanoel.

5.2.9 Group E@ipzent Tretmnit to Recein Qoaatalk. With tbe group @@O
and outputs properly teminatad at the =DF vitb ?5 oti r=gis~rs md ~tb B
test tine level applied at the input of the GDP or equivalent point between
mkiizendl oakm,theem metelk l.ewal~ at*ouXoftiGm
or equivalent Pint end at the oeme frequency ehdl not exceed -50 d%@.

5.2.10 Group B@pmnt Recaive-to-Trenemlt Cmsztalk (Within the Group
Mioel.etion l?qul~zrt ). With the - impute umd eutp$o ~ly temlmtd
in 135 ohm and with the test signal applied at the ioput (receive dlmetion)
at the =~ or e@valent point -n ~ @ 552 -J ~ ~SS~
level E83aeured at the nutput (tranmzit direetion) at the SFGF or equivalent
point at the o.em3frequeney shall nut exceed -50 ~.

5.2.11 Gzvup E@ipemt Ia@ Stability. Vi% tha _ trwmdat~ eqnip-
ment properly looped at the %DF, excluding group regulation, the smmp
level stebflity -azure d at the GIW or equivalent point ehell be fi.5 UBor
better ovwr any 30-day period.

5.2.x2 croup Bquipmnt Spuriouz l%oductk ‘iWmmlt TmWCtmn:--nm”lwvui H’

=Y~**mla ~esrgfitbar.mgee nfw2z
tosbw-5@wto3392kHz eMlnntexceed -70d0ao. ‘fhia~be
tlmnonstraw by~my two ixYneuia *60to1081dlxx-alSa tianymol
at tast si~ level at the GDP (tran=nttdireetion)end mwwurlx at tb 9iIlF.

5.2.13 croupEqui~nt Spwioue ~cts ReceiweDlreetinn.Zhe Mm@. of
~prOdUCtfdliBStithe~e of60tolG8k2s Mmtexeeed -70dFDJ0.
Thiosh.eU bedemon@reted byapN.@w aoytwotom in*300Rzti@
kHar=we emlttm*kRzti~52 kllzrww etoanyazvu pattiets~
I.awe.lat the SGDF (reeeivedirection)and =aaurlx at tlm GDF.
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5.2.14 Group F!llot. llm um.ltlplex equ.i

~=- ~nitil% ~tit (@I.08 kHzY TM. Ptit - *WS be

nt shall -de a group re?erence

eeenciateil either vitb the chennel or tbe -p trane.lating equ.ipnent. The

gMUP Pm ~ ~ inJectad ~ h a manner as to be present at tbe input
b d gr9up except wbcn @’cn.lpB am petched or uwltched in txlndem. Mxuls
ebe.Ll be protided for mnndl.y diaeblhg the group pilot, regulator and al.amz.

5.2.lk.1 GIWJPPilot Rquency. Group reference and control nnrdtmring
pilot frequency ehall be lGb.G& kHz vlth a t.derence 0? ~1 Sc.

5. 2.Ub. 2 Group Pilot Requency St43bfllty.The pilot ~cpency shall remain
vlthln limits (+_lHz) for at leezt ninety (~) days without adJw3tmmt.

5.2.lb.3 GXVUPPilotLevel. Tbe levelof the groupreferenceand control
umnitorlng pilotat tbe GDP or equivalentpointoballbe -20dMY vlthM
edjuetznentaccuracyof $.1 dB.

5.2. lb . b CIWJPPilot LevIsl stability. ‘l’belevel otability of tbe CIWUP
pilot generator 6bfill be ~0.3 d2 or better over any thirty (30) day period.

5.2.13 Group &lTier Generating Eqtd~t. The graup cnrrler generfati~
$= = be murmIed =3 cm ~ pm or me group translating

This equl~nt ehall eupply all group carriers required for the

~bti ~ * MwnhM tmupix eqMmm3nt in eccorduncevitb 5.2.1tbru
5.2.4.5. The Groupcarrier~ting equl~nt ohellbe ce.psbleof expeneion
to 2X carriertapsto providethe necese.saycarrierefor hub stitionconfigurations.
O- ~ler pUrltyehsllbe ae epecifiedin k.2.2. l%c groupcarrier
general.* equipmentaballbe capableor eynchronlzedoperationvitb .90
inputeu@lled by eithertbe type1, 2 or 3 oscillatorequipnent.

5.2.I.6 optid OXQUPBwpent

5.2. I.6.1 omup A Bqui~nt. Group A trane.latlngequl~nt ohal.1be capable
of nu.ltiple~ end demultiplexlnga SIUUpof 12 chemnelo in the @ ti 108 kRz

~-- ~attRe~,lntlie12 to60kllz frequencybend.

5.2.16.1.1 Group A Equipment Fbduletion plan. The group tramleting equipment
eha.Umodulate one12chmnclgrnup ,intba60t0109 kSebaedtae line
fmqueney epectmmof12ti60~z aeahovninp~8.

5.2. M.1.2.1 m tint S- i~t tO * GrOup A **t* equ.iprm.t
iuaaured at the GDF or equivalent pd.nt l..tbe transmittingdirection elzell
be -3b.5 dml.

25
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Group b Translating ~qul~nc

GDF m

,b
Equivalent‘-”-

Point I—.
12-60 ~Z

60-108 KHz

Figure 8. TranslatingEqul~nt Basic GY~ “A”
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I
I
1“
I

0’.!

“.2.16.1.2.2 m teat 0it3d output f=IWI the thJUP A tranalat* equi~nt

mamued at the GDF’or equivalent paint lo the recalve tiction shall be
.12.o dw 9.5 dB.

“.2.16.l.2.3 The test signal output nt the HFIIPor equ.lvnleatpoint of the
ZWUP A equ.ipnent in tbe tmalwltting *ction shall be -% m *.5 d2.

:.2.16.1.3GroupA Equipment I.op@utput Impedances.

i.2.16.l.3.l ~mup Dietrltution Yrcsrm. The lmpedaoce at * Om or
qulvalent PCIlnt mmeurad over tbe fiquency bend of 60.6 to 1u7.7 kilz shell
la 135 oh bml.aneed. Tner4urnlos snhallbamtl ass t2um21dB when
=mpa=3 @nst. a oen-reoctlve impedance of 135 ohms.

;.2.M.1.3.2 H.@ R9quency Distribution- (HP@. ‘lha@edaoce of tie
:roupA tranalatlngequllzsentmeasured at tbe RYDF or equivalentPlot in
:itber&ctlon of tranamloslon drill be 75 ohms unbalanced vlth a ~
.0ssof not less than 20 d.9when mmpared egabmt a mn-reaetlve @edanee Or
.5aiwr&.—~ nl&ilbe 4elmmatrB&d over tbe&eawlcy raogeof
2.3 ta 59.4 k2z.

I

;.2.16.l.4.2 Roesiva Inrection. l%acerrierl eek=~attke GllPor
@ralant poiat ebmll net exeaed -ZO -.

;.2.I.6.1.5 Gr=supA IlquipmntIoeertionIonsVersusRequency ~Wietics.
-~~ x=a==~ ~ ..thc~m loss
mmus frequem2ymeepene.eshallbe vithinthe fo~ Unite:

I

I

6!9:

Froquancymind Ineartion LOBS.—

6000J .7#ls fl.o aEl
ekuau=l)

0.3 to 3.4 Miz *.3 @
(Avearhe14kIis Chenaal)
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5.2.M.1.6 GsmupA 13qulpt Eavdope Dslr#Distortion.Wltbthe Group A
Translating Equlpnsntproperly100padat the BE’DF,the emelope ~ vareus

frequencyraapnnm ahaUbevlthin the f~valueB:

—EZ!EU!!S!S
$ooJ.7&ms lm

~)
0.3 to 3.4kEe

i

30
Anynadnal 4 k!lz chemel in

k-lok kEs)

5.2.16.1.7 Group A Eggpmnt IAle-Xoirn. Wlti tba grouptmmaletingequipmnt
I=?=x-wattimana ~~ Et theGDP,the noirn0CCU17~
atcmynominel kkEzbandccqm~ toamytraaalated VFcbennel abmll
not exeeed 50 pWpG.

5.2.16.1.8 Group A Bq@mnt ~ wise. ui~ the ~ bmmldhg eqtipmnt

l-’m=u-~--,- -mi-mntrimlofl ofti glwPtraM-
latl.ng equi~t,

~ “ ~&@Y2Lw = “rxequencgBAMvliltb6ol-reepoUUngto ~
exceed200 pWpO. The W* nntrnsOuroeued &ill h baud-limitedto the
6otlola3kfia apestrLm eIhlmelnput hltelthegrolsp Inux@nting equipmnt
ehallbe equivalentb -5.0 dRQ per channel.

. .. . . - . . .. . . ..-.
5.&l.6.i.”g Group A -t to Receive tia”&. With “t& &- and c&put
at the RIZW sorrectly terminated ln750bmead witha tattielevel-
appli~ at ~ G~ or e@tie& point betveen 60 ti 108 k2s the cmaa-
maass at the output of the ODF or equivalent point at the aam hquency
ahdl not exsaed -50 dRuO.

5 .2. I.6.1.1O Oroup A %@mwnt Receiv’e-to-TransmitCrosetalk.Withthe inuut
and output at the GIW ~ctly t,endnaw b ~~~
level a~~=~ ‘G’”=or equivalent point betvaen 1.2tci60kRs, tbe
erossw led rneeumd at tke ou@mt of - ILFDF or equivalent *int at the
Smm??r%quenSy,shellrnt exceed-50dmIo.

5.2.16.1.u OroupA f@@aent Imml stability.with the gruuptranalatbg
wQment PmJr==W hoped at the HF’IIFor equlvdent point, ~ - group
regulation equipasnt, the gzwup level etabflltymaasuzatlat the GDF or
e@vdant Wtit - be 5.5 ~ owr any ~-day period.
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5.2.ti.l.12 Group A I@ut~t Spurious %duot.ejhxmemit Direction.
The I.ave.lofaqfpruduct otharthaa eierfr9queocyf~iothe mn@m
of300fi to~7mcmi 60.6 to254cI MHz~oot exceed -~-. ~s
shall remeasured byapplyl~~ tvotomes inthe&to108kEz ~eacb
atteetlwel etthe GDFaod -log at the EFKIF.

5.2.16.1.13GIQUpA Bqul-t S@uricnLSFYoduotameeive Dimctioo. me
levelofeulypmduct fdli~ outsidetke1’8ngeof60tol@kHt L3bdlmt
Oxoaad-70 m. ThiefJhal.lbedelzQQst19bedby~ ~twixllxsh
tbe12t060kHz ~totbegzuxP eacbatteut toml.evelattlm2FlP
~“w~ at the GDP.

5.2.16.1.14 GIVUP A I?quipmnt carrier9appw. ~ - ~ dietrihtioo
e@s in mimrdcd M an iotrineic pert of the SIWOP~ OW-.
Thiaequip8mte hal16upplyone orwrecm7iere ~fostlm opmmtion
of ths aseociat.ed_ equipmentend shallpermitthe graxptnxieletlag
e-x to eatiefym ~s as dafinedlo 5.2.ti.lUovn@ 5.2.16.1.13.
-iar puritynhallbe as specifiOdiO 5.2.2.

5.2.16.2 TlumugborcapI@Qxaent

w- In#utioo Imls

fo.6 ti ).07.7MS 21 Q
~48kIls&aaoal )

0.3 to 3.4 km 3.5 a

%L%%4W?7
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5..2.16.2.4 T&OU@ G-p ~~t %~ectinn ~ecteristica. l’k
ineetiion 10ss at ?requeneies frun 300 Hz ta 59.7 kIlz ad at frequencies from
1.08.6 HZ ta 61Z kEz shau he at leaet TO dB mater thenthe inmrtion
lossat 83 kEZ.

68tolcokHz 40
(~ M kEz ehanuel)

0.6 to 3.2 km 20
(NQnina14kHz Charmal
within 68 to lCKI kllz)

0.6 im 3.2 km
(Hm&mk4klleekmee3
64t069kuzd
3.@ti10k k&)

5.2.16.2.7 lh-tmgb Grnup i@ui~t Level Stahl.lity.‘Thelevel ctability
shall be _@.2 dB for a frtqUCIICYOf 83 =2 fa q 30 @ F=i~.

5.2,16.3 GIUUp ~egd.ati~ ~qui~nt. Group regulating equipecnt my be
~+~-~

.,

on long distance circuits. Wn SUCb equ,ipqentis utilize~ it shall be
cnnsideaed ae en iateg3al part of the _ translating aquipment. Howver,
it shell be possible to renwve or insert on a patebing basis the regulating

ew=~ -- upon a=quiramantc. The level regulati~ equi~ ehell
ntintain the overtdl systum gain uitb.inclose llmits znd chell be controlled
by the -p rnfemnee d cnntrol pilot (lok.~ kHu) m apeeified in 5.2.15.

w

I

I
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5.2.16.3.1 Cawup Regulating Bqul-t ControlRatio. ‘RIOgain of the
regulating eqaipaent shall be controlled eutometlcalJyby tbe group reference
and control pilot such that a -e in the -p refcmnce pilot level
of the =DF’ or equivalent point of _A dB in the recelti~ direction shall
give en output lti change, at the 0D7 or equivalent point of not greater
then fi.25 d2 for any test aignel in the frequencyband &) t4Yla kHz.

5.2.16.3.2GroupRegulatingEqa@aent IonartionSDSSPrequencyResponse
Cherecterlstice.Withenominel inputtivalof the glvuprcueznnw pilotof
-~ dlhilat tbe 9111For equivalentpoint,tbc graupregulatingequipmentshell
have en ineeai.ion.bs -mcbthat~ outpt level-oftm GRF or e~vaknt
pointat a frequencyof 83 k2z Zhallbe -12dllVitb en (wl$lstalentaemuucy
of _4.1dB. ‘be In50rtionloss ~biatlc eballtLfIvea Umxhum qmed
of 0.2dBfor eU frequenciesfraa60tcIl@kHzovu the fu. llgainrenge
of tbc rcgula~r.

5.2.16.3.3 Omup -t- BquQunt level Sbabili*y. With a constant
input level of the - referimce plbt of -X) dI.?@,the pilot level
atabili~ mmsiw.zd at the regulati output over my 30.&y period &dl mt
erceed 5.5 6B.

5.3 tkpummp Trfrnelaticg Jsqulpmnt . This cection deals wltb the perfozmaace
etandards for supcrgrouptranslating and regulating equipaent.

5.3.2 Sper-up In~t/lMtput Me

5.3.2.1 In the trennnit direction, the tast aisna.1(433 kliz)input to the
~~ngequipmmtti the SJilTor e@iV&lent point zheJl be
-18 dmI.

5.3.2.2 In the receivediraotion,tbe ted ai~ (b33kHz)outputfmm tbe
e.-WP ~~t~ eti~t at the SUDPor equivdcnt point.YbaUbe
-243dh 5.5 m.

1
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Super group ‘Cr~S lating MuiVent

I SGDF or

equivalent=
point

b la
/

1

2

3

4 ~ UFDF or equivalent

6

?

8

9

10 IIT
312 kRx 552 k17x
R8sic Supergroup

. . . . . .. —.- ----- . . . .- . . .—.

“ Figure 9. Formulationof the Line Frequency A1l-atim, One to Ten
Supergr0up8
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5.3.2.3 l’lmtest a@al level,
at the HFQF or equivalentpoint
JL5 darl *.5 m. For fnqueney

la-m-lea-m
10 Deceuioar lgp

* the oqmgmup tranelatlng equ.ipnent
in the tranamit direction, shall be
aaQ MIS II.

TASUR

WP2R)RUIP‘mm SICmAL lmaJ21?cIE2
.. .

mP ~—— ‘l!l?S!SJGSAL FX2- (kllz)msz’n?—.

1 m“
2

L?
t

1%
i 1*

i!
tin

9 L?3
10 2m

..... . .. .

5.3.2.k ‘X’betest .@al level input, to the ~p tran.s.latlngequl~nt
at the SPDP or equivalentpolot in tin moeive ~ion, eball be -15 ~.
= &e_y eee Table II.

5.3.3 ~ ~/CkttpUt Impe&mcea “ ““ “ -

5.3.3.1 f@=am&M&J#On - InPut/h’tPut m=danwa. me input
d Outpst LUU=ZRQ ~ QWmt at h mm
or ●qulvaleut point &all be 75 nke mbaleneed, vltb o return loseof at
laeetmds wixnlcompama-t 8 --~im impe&oee or 75 obme over tke

“312t0552kllz fre~aqbaad.

5-3-W w ~~ ~ t =5===: -
input CulAOutp.ltiz&aImaaof the ~ tminhkatiq •Qul~t St the
Worequivalemt poiat-tm 750bme ubelanced, vltb a return lose of
at least 20 dS wh&I c~ agfilnat.a~1~ &@aooe of 75 olufs.
l’hlsmamrenmt ahalJ be made at tlm aidabard Nqoencieo eorrespd.lag to
the undulation fzwqueocieeo? 3X? ta 552 kEz for each of the .SUPUSZUUPS.

I

I

I

,

@
::
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5.3.4 ~ c-i= ~

5.3.4.1 Triumsit Direction. Where measured at the output of the super-up
ta-ensleting equipment at the HFDF or equivalent @nt the eupergroup -ier
leek shall not exceed -40 dJ3Ml.

5.3. k 2 ReeelveDirection.~eD Ei?8SUlWdat the OUtpUtOf the sU~UP
translatiwequipant at the =DF or equiwikntpint the eWR5T~ =ier
leek ~he.11not exceed-~ -.

5.’3.5~ ~ieabaeVemvMfi=PksPw~ . . kltb
the eupemgrouptrmokti~ equi~nt properw loopedat the 2FDF,t%e insertion
lossversusfrequeneyresponseshellbe withinthe follovingvnluas:

Frequency Berul Insertion Loss

3X2t0552k2z +2.0 dB
(Hominel 24a kRz ~)

&)tolCBkHz +1.0 a
(Any nomina149kEs chennel
Within allysumgroup)

0.3 WI 3.4 kBs $.5 &
(8W -m .1 & k- “l’m”-l

dwllmeey~vitillm

=Y --w)

!IJstlc
-.—. . .._ ..— — ._. _____ . . . . .

10

10)

56

56
(msfm 240kEsehannel
in super- 3)

34
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9 )

9;

1

r\;

FrequenCy H

pg to lq.7 M!z
~48kHzcklael

lo Supergluupa 2*.smdb - 10)

f4L6ta lq.7 m
Rcmiaal 48 kEz chao.oel

ioallper-slelld3)

0.6 to 3.2 kRZ
(AoYoomlma14 kKz6hannel
Vithin eoy group of
auper@Xpo 2,and b - 10)

0.6 to 3.2 kSIZ
(All ~ Lklizclwlnelo
except cbanaelalend 20?
GrouP 1, Supergroup 1 md
cheane18u ald120f GnYup5,
m- 3)

@Ec.—

10

%

3

16

5.3.7 ~ lU Noise. With the Super-p properlyloopedat the HFD?,
tha idaamice ~ inmy ~ k kRs bmcdvidkbeorn~ to
aVF~aUocation aim.Llti~425m.

5.3.9 ~~ ~--=ne=llc -czummlk. lutb-urc ~
end OUtplt at tbe HFIIFcorrectly tenuinntedtitb 75 dun lQ5iSt22T8end vitb
a test s.i&aellevelappliedat the io~t of tb ~DF or equlv81eat~iot
betueeo~k2zti552k&, tbe anoetal.klavmlatt.h outputof %s~
or equivalentpointlo the receivedirectionat tbe _ frequency,shallnot
exceed-50dad.

35
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5.3.10 ~ 2qllipQeotReeeive-to-TranmeitCroeat-slk.with * Input
and outputat the mm Col%-aetlyteminatad vith 75 ohm resietorsaod with
a test signal.leveleppliedat tbe In@ of the EPDFor equivalentpoint
(receivedirection)at frequenciescorreaponMmgto 9XE+frequenciesof
312t0552kHs, t.haom@fd.kLeval masurad at tbaoutputoftha~or
e@*t ~~t at tbe s== ~ey (tranmit direction),@ not exeeed
-x dmQ.

5.3.u ~ -1 ~~$~. ~~ tie ~ translatingequipment
cOrrectI.yloopedat ti RPnF,m eupergroupL=ve.Istifliw ~ at We
9XJFor equivalentpoint(receivedirection)ehallbe _$2.5d2 or batter
~wwmx=i~.

5.3.= Sw=%rcW 2qu.imt SpluioueRQducts ~t Direction.‘l%e
levelOr any prodMetother- ~.ier frequenciesf.alMogoutsidetbe
rangeof (carrierfrequencyminus % kllzto =iar frequency- % ~z)
sba.llnotexceed-7odRm3. !91iBmte deaIYtitesibyap@yiog -*
tonesinthe312t0552k2z~e toaoympergmw at te8t signellevel
attheslma ?ldmmsnlringat tJm HPDPba+xean3xl Hzaoa3092kHz.

5.3.13 2uper&rouPEquipm!ot@OriOue plQdUCtSReeei%’eDirectiOn.The
levelofmlypnxhti i%llingia thc~ufptcl~klizshl!ll Wt
exceed-70 dlkuo.This sbdl be demonstratedby appl.@.ngany two ties each
etteet OignalhTvelat*ilPBP inthewef 3aOkile#J52 kxe(exeept
withintbe~of~ freqLumlK?miuMWb Matoder *qt=ncy
minu.5560kHxjend~ at the &w. ●
5.3.14 ~ -= w. m SUpUrm eluriergeneratingequ.Qment
iaregti aeenintegra3 pmt.Oftheaupaclgmup trmlalatingql.ipnent.
This equi~ skll eupp.ly.all ~ Carrieraraquiredfor the operation
of the eeeociated~ equixment,and sIIAL1pe=it the eupergroup
translatingequipmnt to eatiafythe WlnddLe, M definedin 5.3.1 thnl
5.3.13. 2xpaneion capabilityup to a ~ of forty eupergmup Sebl.lbe
provided. 2upeI-graup carrier purity zhall be specified in 4.2.2. TM
eqalpwnt- ~-~ ~~””~,
2 or 3 osciJJ.starequipaant. @ration shall be aucb t&t the oaarlara are
alvayc synchronouswith either the ~ 1 or 2 oKci.lJ.atorfrequency. The
Clu-riercfor * aupel’~ Oae ~ d &2dKLs* my Ml eupplied
by the gxoup carrier supply. Provision Bhall be made for GynchroIMYusoperation
when the input frequency is 6upplied fmm en external

(%-W 3).
oscillator source
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5.3.15 optional Supergroup Egu.tpnt

5.3.15.1 TiOQugh~P w-t

5.3.15.1.1 Thmug!l ~ Bqui~ Iave.1and Insertion Ioss. The
=lt.e$ ~ I.evc.lat the input to the llnmu@ super- equlpzent

. ‘rhagainneaeuml at k33 )KBz@lnLl be 10 as *.5 dB.

5.3.15.1.2 lWou@ ~ W-t Xm@ances. The Qpe&nce at the
ilqrutandoutytoftlUt.brcn@ ~ e@~ti overthe ti~cy
raogeof 312 to 552 klizshalJbe 75 ohmsunbalanced.The retaunloss
~attbel.qa atandoutputtibentleesthan 20db.

5.3.15.1.3Thru@ ~~p Equi~t Inaartlon Sam ReQiency Cbnwtulatlcs.
The insertion loss vmriius fraquancy reopoose for the through mxpergmup

ew~nt m be vlthln the foLlouicg values:

F’mqualq M InDCrtion Iass

312t0552kEa +1.4 Cm
(~ 240 kk eheunml)

0.3 to 3.kkHJ *.5 dB
InmlMlhk2zchaIlnel

%Ln316ti5b8k13z)

5.3.15.1. b ?hraugb ~ E@pmmt Rejeetion~sticn. The
lneertitmlotmatfnquiciec~ ~13sti@4kHz ardfrcfm560ti25b0 HIz
6~ be at laaSt 70 dn greater tlmn * IDsert.ion loss at k33 k!!z. ma
~ y pilot (516 km ~fmgwney)abe~saed tn at least

.’

MiEc

ywbmiz 70
maixalaomzcbarlml)

0.6 b 3.2km 3

m
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?abm18s-322
10 Oecamhr 1971

5.3.15.1.6ThroughSupergroupEquipmentIdleIIoiee.With the through
sw=w~ -~-t idlenOiseterminatedin 75 oham ●t the input, the idle
thbmnel nofie correspondingto a 4 M; cbemel ehell not exceed 10 pUpO.

5.3.25.1.72hreufJbSupeqp-eup~t ~ noise. with tbe th~
nm~ ~l==t la ~tb mofne ~ ● ~ of -5.0 ~ p= ~1,
the toti noiee sod croestalk in aoy froqnmwy bad corroepmding to treae-
lated channel shell not be mre tbsn 50 PWPO.

5.3.15.1.8 Ihrongh Supergroup Equipmmt Level Stability. The level
stability ●heU be @.2 ds for sny freq~ io tbo 322 to 552 kUr rcnge
for eny 30 &y period.

6. Motes

6.1 SupereeeeiOnDeta. MS e~rd wpermdee pamgraphe 3.’2.5tbru
3.2.5.8.2.3 of Oef- ~atime A,s8ntyCtr@ar
(DCSEngineeringIneta2.2.ttiOnStmdarde Manual).

KcAc 330-175-1

COSTO02AWS
AmK-sc
NAVY - EC
An FORCE - 17

XExm Aa2Y2T2ss
dmm-sc.m. ..cmlml
liAVY - As; 0s, ml; MC, m, SE
Am Yoxfz - 1, 22, 13, 71, 80. 55
DcA-oc

USER Acr2v2T2Fs
ABM2-
MAV2 -XD. ss
AIR YORCE -
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