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FOREWORD

The purpcses of this stapndard are to deslineate the overall system
and individual equipment performance requiremsnts for Frequancy Division
Maltiplexer (FIM) sets intendesd for use in the Defense Commmnications System
(DCS). Purthermore, 1t is Lntendsd to a.eﬁ.m the standard Lnterraco points
aa e 4rm with rbhar NS

u-1+'h1n tha FIM aat vhi aemmatih Fege,
™ nat vhich sssure v!—.'-v-—v opers tion with other NCS
equir.lmnts.

The requiremsnts and definitions contained within this documant insure
mtmgulitydmcﬁimummmmmmmwtu
maintained to the fullest extent possidlis, tihus providing for the overail
best possible DCS system performancs.

This standard is not intendsd for uss as s procurement specification
tharefore, requirensnts such as size, weight, pover consumption, reliability,
paintainadility, hman engineering, monitors and alvances....ete., vhich
would needlessly restrict the configuration, have been specifically excludasd.

This standard is compatible with performance capabilities of the
anhtm-h!v) Mi11+inlay Qat developed by Lenkirt Elsctric Co San Carlos,

WIS W T W & Ealille W - L B W AW ¥ bl b W Adamnt e WA MW YW s ) Srwwma

California, under RADC Contract Arao(soz)hns This equipment has been
declared the DCS Standard Frequency Division Multiplexer (FIM) and is
currently being procured by all three services for incorporation into the DCS.
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Technical Deajign Standards For
Frequency Division Miltiplexers
MIL-97TD-188-311

l. This Military Standard is mandatory for use by all Departmsnts and
Agencies of the Department of Defense.

2. Recammendad corrections, additions or deletions should be reported
to the preparing activity {Rome Air Development Center)}. (See Defense
Standaraizaticn Directory SD-1 for mailing address.)
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mants for Prequney Division lm.uphnr (FDI) M ecpt-a by the

Gommntﬁrminthhtuu”eaﬁmm( ) and semi-fixed
tactical sarvice. I4 is intented to Qeflne the intayface levels at
connestion points to and from local telephone facilities and to and froa long
di-tam-micaticmtnmb

1.2 Appnunon The miltiplexnr equipmant may be configured to combine
mmu&zm-mexumM(vz)mmM

ovar wtovowswe *Efis -‘1-, ﬁ".‘."ﬁ. 4a -n-tb-u’ mnll aned datlw e'-“'ja""“ el

line systems. The VP channels (0.3 kHs %o b kBs nominel) shall de capable
of handling voioce, digital 4ata, talegreph, facsimils, oy other grephic
t{aforaation. mltiﬂothm(DSlmm(W)mhm
in the frequency spectrum betwesn 12 and 2,540 kH:z or parts thereof. The
sp-ﬂncnmpulum(&nmnﬂmmmu&nmhmﬁm
by salecting the appropriats variable multiplaxer groups within the Maltd-
Plexsr BEquirment faxily. The multiplaxsr sguipmest is suitadle for fixed
plant, mobile and ahipbhcrne usags. Iupu$ power osn be etther A8 VIC or

2D en fn n. AD,
diJV, AM=A O

2. mmmrs

MI1-STD-188-300 Systams Design Standards Applicabls to the
I.m_‘-nu Communications Sywten.

3. INVINITIONS. Definittons comtained in this standard are intandsd to
anplify or supplament those dsfinitions in MIL-81D-188-30. In casze of

e P S ok A BB A s B B il o S Al e oa A A _ & L _____ _a_ e T

COLLAADS 38 OFTini%ions, the Gafinitions oondained berwin whall goveIn.

CARRIER LEAX. Carrier Leak i{s the level of carrier expressed in
dBe0 of a suppressed carrier sppearing at a standard interface poins.

TR -G aNg - DI TRISITION FRANE (HPIF) . The TFIF provides terminating
and intercomnecting fz=cilities for those oombined ewpergroup mOMNlator outpus
and coxdbined supergroup dsmodulatar input circuits occupying the baseband
spectrum of 12 kEz up to and including O540 kity.

GROUP DISTRIBUTIOE FRAME {GDP). The GD¥ provides terminating and
interconmecting fucilitias Tor the modulator ocutput and damodulator input
circuits of the channel transaitting equirsend and sodnlator input and
dmmodulator output for the group translating equipment operating in the
basic spectrun of 60 to 108 kEs.
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KOISE WEIBHTING. In measurement of circult noise, & specific ampiltude-
frequency characteristic of a noise measuring set, designed to give numerical
‘readings vhich approximate the smount of transmission impairment dune to the
noise, to an aversge listener using a particular class of telsphone subset.

Fote: The nolse weightings generally used were establisbed by agencies
concerned with public telephone service, and are based on characteristics
of specific ccamercial telepbone subsets, representing successive stages of
technological dsvalopment. The coding of commercial apparatus appears in
pomsnclature of certain weightings. The same weighting nomenclature and
units are used ip militery versions of commercial noise measuring sets.

FlA-line Weighting. A noise weighting used in a noise measurixng set
to measure on & line that would be terminated by e 302-type or simflar
subset.

OSCILLATORS - MASTER FREQENCY GRNERATCRS. Thess standards are established
for the following types of master, submaster, and slave oscillator equipments
to provide system epd-to-snd carrier frequency syachronization, frequency
accuracy of tones transmitbed over the system, near term employment of
master/slave techniques with integral master oscillators and eventual employ-
ment of highly accurate and stadle master oscillxtor equipmewbs. The
folloving types of oscillstors are employed in the DCS multiplexer systems:

Type 1 Master carrier oscillator as an integral part of the multiplexer

set. .

Type 2 Submaster oscillator equipment or slave osciliator equipment
as an integral pert of the mltiplex set.

Type 3 External master oscillator equipment having extremely accurate
and stable characteristics.

STARDARD TEST SIGRAL. For use at the 600 olm audio imput portion of
a circuit snd GHaYl V8 16 @B BElow ome mw (=16-dBo}-with-o frequeey of
1000 Hs and shall be applied at a zeyo transmission level reference polnt
(-16 4Bm = OJAmO).

STANDARD TEST TONE. A tone of the same frequency as the staniard test signal
but 10 4B lower {-26 &Ba or -10 dBaD).

SPANDARD IRTERFACE POIRTS. VF patch bays, GDF, SGIF and HFDF.



()

Downloaded from http://www.everyspec.com

MIL-STD-188-311
10 Decenber 1971

SUPEROROUP. HRormelly 60-voice chamnels of a wideband peth or five
groups of 12-voice chammels each and occupying the frequency band 2 to

e L T .
JC EORB.

\|un
n

SUPEFGROUP DISTRIBUTION FRAMNE (8GIF). The S0IF provides terwinating
apd intercommecting facilities for group sodulator outpat, groay demodulstor,
supargroup modulator input and supergroup dasmodulator ocutput circuits of the
basic supergroup spectrum of 312 to 552 kHz.

TEROUGE GROUP BQUIPMENT. An equipment vhich accepts the 60 o 108 XAz

signal from the group receive cutput and atsamuates it to the proper signal
intarface for insertion at tha immrt of a oroum transwit equipmant. This

S e s 2T Amage ¥ e R e wremge

shall be accomplished without ﬁ-‘quznx:y translation.

THROUGH SUPEROROUP BQJIFMENT. An equipment which accepts the
nzwssam-mmuummmxnm sxplifies it and
Jrovidss the coper sigoal interfacs to the input of & supergroup trensmit
equipmant. This shall be accomplished without freguency translation.

VOICE FREQIEICY DISTRIBUTICH FRAME (VFIF). The VFIF providas terminating
and interconpecting facilities for channel modulator imputs and demodnlation
cutpchdiuhﬂmdtohmﬂlamtmlhﬂxwium

4. GEFRERAL SYSTEM PERPFORMARCE STANDARDS

.1 mmmmmm The tarm "eet” used

PRERFORMANCE STAHDARDA tarm ased theaa

performance standards refers €5 4 ociplstes det 6F miltiplex egulpment and
ircludes the following functional eguipmerrt blocks.

5.1.1 mmmqomtmw This equipment produces all
carriars rv@uired f'or groip and supeawroap translation, syncloomnizing pilots,
and grouy pilots. It aleo controls the fregiency of the channal earriar
Smarating equipments. Naomally, only one of these blocks is installed in

a station, and supplies al) Prequsncy Divieion Multiplex (FIM) equipment in the
Fhation:— It-te-oapebie of -winier-expanston—tooare-for-tocreasesin -the
oumbers of links, supergroups and groups installed in the statiom.

&

b.1.2 Group, Supargroup anf Baseband REquipment. ans of thesa blocks of
equipment is installed for ench link tarminated in a station. It is capable
of modular expansion to include up %o 10 supergroups, each including S5 groups,
and 1 Oroup A.
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4,1.3 Channel Equipment. One of these blocks is installed in each )
station, and serves each FIM link in the station. It is capable of expansion
in basic increments, usually of 12 channels. This block includes the channel
carriar frequency generating equipment vhich operates under the synchronous
control of the mastar frequency generating equipment.

4.1.4 Auxiliary Bquipment. This block of equipment includes those items
vhich are not essential partn of every FIM installation but are installed

as required for specific applications. Where used, only one of these blocks

is installed in a station and serves all FIM links in that staticn to wvhiach
it 15 applicable. This block includes the following types of equipment:

a. Through-Oroup Equipment
b. Through-Supergroup Equipment
¢. Regulating Equipmant
4. Group "A" Equipment.
4.2 Overall Set Performance. The perforsance staniards shall be demonstratad

on a back to back basis with the set correctly looped at the High-Frequency
Distribution Frame through appropriate looping equirment. (See Pigure 1.)

k.2.1 Accuracy and Stability. 1 equipment sball have an initial
setting accuracy of one part in 10°. After sa initial adjustment period,

and 5 parts in 10/ per hour. Tuo separats basic oscillator units shall 'be
provided, with means for automatically selecting the alternate output of
the operating unit if the primary unit fails.

4.2.2 Carrier Purity. The following applies to all carrier generation,
axplification, and distribution within the multiplex equipment:

a. For each group and supergroup mofulating and demodnlating carrier
frequency, any spurious frequancy (except harmonics of the desired carrier
betwean 10 kEz and ‘2852 kfy shall be at least TO 4B (Th 4B DO) delow the
level of the dssired ecarrier.

B. For each channel modulating and demodulating carrier fregquency Fo
any spurious frequency, (except harmonics of the desired carrier), between
300 Hz and 328 kHr shall be below the level of the dssired carrier (fo) by
at least the amounts shown in Table I.

L
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TABIR I SPURIOUS FREQENCY .

From To and Including aB
Fo | Fo - b kH | 50
Fo - 4.1 kHz Fo - 8 xHs EF)
Fo - 8.1 kHs Fo - 12 kBz 35
Fo Fo + L kHz ks
Fo + 4.1 kHz Fo + 8 kHz E
Fo + 8.1 kHz Fo + 12 xhz 35
Fo + 12.1 kHe 300 He %0 328 kHs 35

¢. The above requirenents shall be demcnstrated Dy measuremonts ad
the points of carrier injection %o the channel, group and supergroup modulators
and demodulators as applicable.

4.2.3 CarrierSynchronizing Pilot. A single carrier synchronizing pilot

at 95 kAz shall be used. This pilot shall be tranzmivted =% Group Fo. 5

of Supergroup No. 1 apd shall be injected prior to the HFDP in the tranmmit

direction at 2 level of -16 dRe0, Tt shall be picked off ronm:_ngtbnnrm'

in the receive direcsion at & level of -16 dmud. , .

4.3 Reference 4kHe Channel. The perfurmance staniards of a reference 4 kHe
channal shall bhe demonstrated on a back to dback basis with the set correctly
lsoped at the High Frequency Distribution Prame (See Pigure 1) through
eppropriase looping equipment.

4.3.1 GCain. The gain of the set, when laooped as indicated in Pigure 1,
ahall be 23 4B.

4.3.2 Insertion loss Versus Prequency Characteristics. The inssrtion loss
versus frequancy characteristicas of the ses, vhen looped as indicated in
Figare ) shall be within the followving valuas. PFositive figures indicate
a loas, and 1.3gative figures indicate a gain relative to the insersion loss
at 1000 Hz.

Prequendy Band (Hz) Looped at HFDF
o]
- 3400 Hz -0.7, + 1.9
{exceps 400 - 3000 Hz)
oo - 3000 Es 0.7
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4.3.3 Envelope Delay Distortion Versus Frequency Characteristics. The
envelope delay distortion versus frequency characteristics of the set, wvhen

’mﬂ AR 1]‘!!‘1!‘&"“” ’ﬂ 'P'lmlm 1 ﬂhn“ h Iﬂfhin *'h. 'A1'|nn.'4nrv wrm 1y

e g e W Ahagm, VLA ML L o

Looped at HFDF _ Preq Band (He) pSECS

Any channel, 86 2& 5G & - 10 600 to 3200 127
(emeptl@to2500)

1000 to 2500 87

Any channel, S 1 & 3, Bxcept 600 to 3200 10
Chanmels 1 & 2, GR 1, of S 1 and {axeept 1000 to 2500)

Chamnels 11 & 12, CR 5, S 3.~ 1000 to 2500 100

Channels 1 & 2, GR 1, of SG 1 and
Channels 11 & 12, GR 5, of 80 3 Bot specified

4.3.4 Channel In Band Roise (b4 kAz)., The in band noise (idle channel noise)
for any channel shall not exceed T5 pWp0 (18.8 d4BrucO), with the set looped
as indicated in Pigure 1 and the input and cutput voice frequency (VF) channal
leads terminated in 600 chms.

§.3.5 Channel Out of Band Noise (4 kHz). 'n:eoutofbandnoise (total
intrinsic apd intermodulation uoise) for any channal shall not execeed 131
PWPO (22.2 dmyneo), vith the set looped as indicated in Figure 1 and all
other chammals are loadad vith vhite gaussian poise (0.3 to 3.4 kHs bana)
at an inpat power lsvel of -5 amO. I

4.3.6 C(hannel Level Stability (4 kEz). Tbhe chamnel level stability for any
channel shall be +0.9 4B or better over a 30 day period, with the set loopéd
n e 1.

4.3.7 Phase Jitter. The phagse jitter for any channel shall not excesd
2 degrees, peak to peak, with the set looped as indicated in Pigure 1.
b.3.

8 Accuracy of a 8ingle Frequency. Any single frequency between 300 and
3400 Rz injected into any channel at a level of -1§ dBm chall be received
at the corresponding chamnel output with an accuracy of +0.10 Hz

4.4 Reference L8 kMz Channel. The performance characteristics of a L8 khz
chanpel are derived from the individual performance characseristics of the
miltiplexer set and have oot been fully confirmed by measurements. FHowever,
the performance characteristics are considared adsquate for use in communi-
cation system and subsystem engineering and design. The performance standards
of a reference U8 kHz chzanel shall be demonstrated on a back to back basis
vith the set correctly looped at the High Frequeacy Distribution Prame

(See Figure 2) through appropriate looping equipment.
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b.4.1 Gain. The gain of the set, vhen looped as indicated in Pigure 2,
shall be 22.5 4B.

b.5.2 Insertion lLoss Versus Prequency Characteristice. The insertion loss

versus frequency charactaristics of the set, when looped as indicated in
Pigure 2 shall be within the following values. Fositive figures indicate
8 locs, and negative figures ipdicate a gain.

Freguancy Band Looped at HPTP
31 a8
60.6 to 107.7 2.1

4.4.3 Enwelope Delay Distortion Versus Frequency Characteristics. The
envelope dslay distortion versus frequency charactaristics of the set,
vhen looped as indieated in FPigure 2, shall be within the followving values,

Looped at HFIF Prequency Band WSEC
Any Oroup, SG 2 and 4 - 10 64 to 104 22
Any Group except 6b to 10k 68

ORlof 9 1 andGR §50f & 3
GRlof 81 end GR 50 8 3 liot specified.

h.k.h Channe)l In Band Boise (48 XHg). The in band noise (1dle channel
noise) for any channel shall not exceed 1850 pWO, wvith the set looped as
indicated ip Pigure 2 and the CDF input and ocutput terminated in 135 chms.

4.5.5 Channoel Out of Band Noise (43 kHz). The out of band nofse (totel
intrinsic apd intermodulation poise) for any channel shall not exceed 2850
PWO, with the cet looped as indicated in Pigure 2 and all other groups are

1ou.ged vith vhite grussian noise (60 40 108 kfis bamd) at mn tmput level of
+0.0 aBx0. '

&
F

L]

.6 Channel level Stability (48 kHz). The channel lovel stability for
¢hannel aball be +0.7 4B or better over a 30 day period, with the set
as indicated {r Figure 2.

EE

.5 Reference 240 kHz Channel. The performance characteristics of a

40 XHg channsl are derived from the individual performance characteristics
of 4he multiplexsr set and have not been fully confirmed by measurements.
Hovever, the performance characteristics are considered adequate for use in
communication systea and subsystem enginsering and design. The performance
standards of s reference 240 kHz channel shall be demonstrated on a back $o
back basis with the set correctly looped at the Righ Prequancy Distribution
Preme (Bee Figure 3) through appropriate looping equipment.

n &
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k.5.1 Gain. The gain of the get, vhen looped as indicated in Figure 3
shall be -10 4B.

4.5.2 Insertion Loss Versus Frequency Characteristics. The insertion loas
vercus frequency char: .teristics of the set, vhen looped as inficated in
Figure 3, shall be vithin the following values. Positive figures indicatas
a loas, and negative figures indicate a gain.

Super_Group locped at HFIF
No's. aB

S 1-1 +2.0

(312 to 552 kRr)

4k.5.3 Envelope Delay Distortiocn Versus Frequency Characteristics. The
envelope delay digtortion versus frequency characteristics of the set, vhen
indica

looped an cated in Figure 2, nhaubeﬁthin‘hafonwingmn.
looped_at, EFDF Frequency Band e
S 2anmd b - 10 32 to 552 kHz 10
81 320 to 592 kmx 85
0 3 312 to Shh kBz 56
5.5.% Channel In Band Noise {240 kHz). in band noise (14le chamnal
noise) for any charmel shall not exceed T10 PWO, with the set looped as

indicated in Figure 3 and the SGDF input and cutput terminated in 75
(

k.5.5 Channe)l Out of Band Hoise {240 kRz). The ot of band noise
mmmzmntmmim)mwmmmw
1425 pWO, with the set looped as indicased in Pigure 3 and

groups are loaded vith vhite gaussian roige (312ws2kﬁzha.nd) at

input level of 7.8 4BmO.

5.5.6 Charnel Iovel Stadility (240 xMr)}. The chammel leve stadbiiity for
any channal shall be 0.5 4B or bettar over a 30 day pariod, vith the set
loopedasindicatedin?lgm:i

4.6 Reference Through 48 kiiz Charnel. The performance characterissics of

a through L8 kHAs channel are darived from the {ndividual performancs

Nl o T bk A S WA Pd A WA LEER AN

c}mractarinticn of the maltiplexnr set and have not besn fully confirmed
by measurements. However, the performance charactaristics are considered
adequate for use in commnication system and subsystem engineering and
design. The performance standards of a reference through 48 kH:z channel
shall be demonstrated on a back t0 back basis with the set correctly looped
at the Group Distribution Freme (See Figure L) tlrough the through group
equipment.

1
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%.6.1 Gain. The galn of the net, whan locped oz indicated in Figure 4
shzl) be -30 4B.

4.5.2 Ingertion Loss Versus Freauency Characteristics. The insertion loss
versus freguency characteristics of the gset, when looved as indicated in
Figure 4, chnll be within the following values. Positive figures ipdicate
a lozs, and negative figures indicate a galn.

Frequency Band Looped at GDF
kHz 4B
60.6 to 107.7 +2.3

4.6.3 Envelope Delay Distortion Versus Frequency Characteristics. The
envelope delny distortion versus frequency characteristica of the set,
wvhen looped as indicated in Figure 4, ohall be within the following values.

looped at GDP Firequency Band u3eC
kilz

Any Group, SG 2 and 4 - 10 64 to 104 kAz 142

Any Group except GR 1 of 64 to 104 188

56 1l and GR S5of 36 3

g ; aof 0G 1 and GR 5 of Not cpecified

4.6.4 Through 48 kHz Channel In Band Noise. Tbe in band noise (idle
channel noise) for any channel shall not exceed 1850 pW0, with the set
looped as indicated in Figure 4 and the AFIF input and cutput terminated
in 75 chms.

4.6.5 Through 48 kHr Chammel Out of Band Hoise. The out of band noise
(total insrinsic and intermodulation moise) for any channel shall not exceed
313 phO, ﬂ&&omm-ummun@uhmmmwm
are lgaded with wvhite gaussian noise (60 to 108 kHz band) at an input level
of 0.4 4B=D.

4.6.6 Through 48 kHz Channel level Stability. The channal level stability
for any channel shall be 10.8 4B or better over a 30 days period, with the
set looped as indicated in Pigure b.

4.7 Reference Through 240 kHz Channel. The performance characteristics

of a through 240 kHz channel are derived from the individual performance
characteristics of the muléiplexer set and have not been fully conflrmed by
meacurenents. FAowever, the performance characteristics are considered
ad=aquate for use in comnication system and subsysten engineering and dealgn.

13
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The performance standards of a reference through 240 kRz channel shall
be demonstrated on a back to back bazic with the set correctly looped
at the Super Group Distribution Frame (See FPigure 5) through the through
super group equipment.

k.7.1 Gain. The gain of the set, when -looped as indicated in Figure 5,
shall be -30 d4B.

4.7.2 Insertion Loss Versus Frequency Characteristics. The insertion
loss versus frequency characteristics of the set, vhen looped as indicated
in Figure 5, skall be within the following values. Positive figures indicate

- h I P RSPl R I Gy G gy

& loss, and negative figures indicate & gain.

Super Group Looped at SGIDF
No's a8
SG1-10 +2.5

(312 to 552 kNz)

4.7.3 Envelope Delay Distortion Versus Frequency Characteristics. The
envelope delay distortion versus fregquency characteristics of . ths set,
when looped as indicated in Figure 5, ahall be within the following values.

Looped at SGDF Frequency Band pSECS
SC2and b - 20 312 %0 552 kBe 80
56 1 . 320 to 552 kHz 126
6 3 312 to 544 kHz 126

.7.4 Through 240 kfiz Channel In Band Noise. The in band noise (10.1.8
channel noise) for any chanoel shall not exceed 1,420 pWO, with the set
looped as indicated 1rp Figure 5 and the HFDF input and cutput termipated
in 75 chms.

L4L.7.5 Through 240 kAz Channel Out of Pand Noise. The out of band noise
(total intrinsic and intermodulation noise) for any channel shall not exceed
2850 pWO with the set looped as indicated in Figure 5 end all other super

4.7.6 Through 240 kHz Channel level) Stability. The channel level stability
for any chamnnel shall be 1-0.6 dB or better over a 30 d4ay period, with the
set looped as indicated in Figure 5.

1k
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4.8 Preferred Channels for Data Transmiscion. The digital data trans-
miscion circuits, as described in MIL-STD-188-101, -201, and -301, require
the use of through-group equipment and through-super group equipment at
intermediate terminals of the reference circuits. Further, the use of
regeneration of d4igital data is elther implied or stated. Based upon the
FDM equipment characteristics, the following channels are recommended for
data transmission.

4.8.1 4 kHe Channels. The preferred 4% kHz channels for data transmission
are channels 3 through 10 of all groups of all super groupe. Channels 1

and 2 of Group 1, of Supergroup 1 and channels 11 and 12 of Group 5 »f
Supergroup 3 are not recommended for digital data (Quasi-analog) tre.. :iscion.

4.8.2 L8 kHz Channels. The preferred 48 kHz channels for high speed data
transmission are all 48 kHz channels (groups) of super Eroups 2,and & through
10. Groups 2 through 5 of Super Group 1 and Groups 1 through L of Super
Group 3 are also preferred for 48 kHz high speed data transmission. Group 1
of Super Group 1 and Group 5 of Super Group 3 are not recommended for data
transmission.

4.8.3 240 kHz Channels. The preferred 240 kFr channels for high speed
data transmission are Super Groups 2,and 4 through 10. Super Groups 1 and
3 may be used if the envelope delay distortion characteristics can be tolerated.

5. Detafled Equimpment Performance Characteristics. The folloving requirements

as gspecified in this section delineate the detailed performance of the
multiplexer set. Sections are included for the channel, groups and super
group translating equipment including cerrier generation. Also included
are the performance standards for the following options: through group,
Group A group regulation and through super group equipment.

5.1 Channel Tranulating Equipmens.

S.1.1 Channel Modulation and Demodulation Plan. "The Channel Translating
Equipment shall modulate or demodulate 12 four-wire audio ¢hannels to or

from the 60 to 108 kHz frequency spectrum. Gtandard configuration shall

be lower sideband configuration, twin channel shall be used only when necessary
to interface with existing nonstandard, twin chanpel equipments. Both lower
sideband and twin channel (Double Sideband) modulation schemes shall be
provided on a selectable basic (See Figure 6.). The translated channels

shal) appear at the Group Distribution Frame {GDF) or equivalent point as
single-sideband suppressed-carrier L kHz-spaced channels with either lower
sideband or twin-channel orientation for all channels.

16
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Channel Translating Equipment
— 12
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Figure 6a. Plan for the Lower Sideband 12-Channel Rasic Group -
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Figure b, Plan for the Twin-Channel 12-Channel Rasic Grouv.

Figure A. Channel Modulation and Demodulation Plan
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5.1.2 Channel Equipment Input/Output levels. The input and cutput

levels specified provide a net gain of 23 dB. These levels shall apply to
all channels of the multiplex equipment, without regard for the net loss to
be provided for any particular trunk, whether terminated on a two-wire or

a four-wire basiz. All audio channels shall be maintained on the same basis
so that a -16 dBm test signal (1000 Hz) at any input to the channel trans-
lating equipment shall result in a +7 dBm level at the corrasponding channel
output of the demodulator, insuring that all channels are interchangeable
and may be freely patched at multiplex access points without need to change
adjustments integral to the multiplex equipment.

5.1.2.17. The teat signal level at the audio imput to the channel trevslating
equipment shall be -16 dBm at 1000 Hz. An alternate strap selectakla level
of O dBm shall also be provided.

5.1.2.2 The test signal level at the audio output from the channeling
equirment shall be +7 dPm with an continuous adjustment range of not less
than +3 dB, -7 dB to accommodate variations in the recaive direction at the
GDF .r equivalent point.

5.1.2.3 The test signal level at the GDF or eguivalent point in the transmit
direction shall be -34.5 dBa, +0.5 4B.

5.1.2.4 The test signal level in the receive direction at the GIF or equivalent
point shall be -12 dBm.

5.1.3 ' Channel Equipment Impedances.

5.1.3.1 Audioc Input and Output. The impedance at the audio input and cutput,
measured over the frequency band of 300 to 3400 Hz, shall be 600 omms with a
longitudinal balance of not leas than 40 dB. The return loss shall be not
less than 25 4B when compared against a nonreactive impedance of 600 ohms.

5.1.3.2 GDF Input and Output. The impedance of ths channael translating
equipment at the GDF shall be 135 ohms balahcéd with a return loves of noe
less than 20 dB when compared vith a non-reactive impedance of 135 ohms.

This performance shall exist across each of the translated frequency spectrums
which correspond to the modulated frequencies of each of the asudio channels
(300 to 3400 Hz) as well as each of the pilot frequencies.

5.1.4 Channel Limiting. The channel translating equipmant shall provids
linmiting in the transmit direction such that the level at the GDF or equivalent
point cannot exceed +9 dBmO per channel. The limiting shall be suchk that if a
1000 Hz tons 1s applied to the channel input at a level of -16 dBm and the
leval of this tone 1s increased in a linear manner to a level of 3.5 dB

18
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above -16 dBm, the cutput level at the GDF or equivalent point ahall also
increase in a lipear manner with a maximm departure not exceeding +0.3 dB.

Te +ha avvansd af nn dnmsmanns dn Taval wn 44 18 AN ahave Sha- dndedal n-l\-ﬁ-lm
Al WIT TTYOUUv Vi Gl Al COOU 44 HACTVOA W W AL WA GLWA VS WL Lddd VLA DWWV ALID

the limiting chall insure that the trensmit level does not exceed +0 dBaD
per chanmel.

5.1.5 Channel Rquipment Carrier Leak. The power level of any individual
ctmnnelcarrierattheemnwtprtofthechmlhmkahﬂlwtbesreater
than -Z7 40 for each tharmmel. mmwmumu

the group distribution frame or equivalent point.

5.1.6 Chammel Bquipment Insertion IDsp Versus Freguency Charectertstics.

With the channel transiating equipment properly looped at the GDF or equivalent
point, the insertion loss versus frequency responss for the b kA: channels
ghall be within the following values, Fositive figures indicate a loss, and

negative figures indicate a gain, re.lative to the insertion loss at 1000 He.

Prequancy Band (Bz Innrtion loss
300 to 3400

(except 400 to 3000) 40.3 dB.

400 to 3000 -0.3 4B. +1.5 dB

5.1.7 Chmmel Bgaipment Envelope Delay Distortion. With the channel trans-
lating squipment properiy looped at the CIF ths snvalopa dzloy distortion
3200 Hr umd 40 microseconds over the 1000 ¢o 2500 Hg rangss. This performance
aball exist for all voice fregquency lines terminations.

5.1.8 Chamel Equipment Ron-linewr Distorsion and Barecoios. With ths
channel translating equipment properly looped at the 0DP, end & -16 dBm,
1000 Hzx test sigoa) &pplied to the igput of channel end the corresponding
chamnal cutput set for a test signal output level +7 éBm, ths

TTOnCts HEEt Tyt ereeod—~h0~4Bub- fer-4he—ecsond-hesmonio and L0 4Bm0 for
tha third harwmonic.

5.1.9 Chacnel Bquipment Noiss (Idls Channel). With the chanmmel trenslating
.@upumuwatmmmmwmwméwm,
the idle chamal noiss shall not exosed 10 pioowatts psophomatrically welghted

mmwammm(m) ————— ST

v .

g
3
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5.1.10 Channel Equipu:nt Intelligible Crosstalk.

5.1.10.1 Crosstnlk&tveen(n:m..lsinacbmnelmnk ‘The intelligitle
crosstalk level on any channel in a group, at any frequencies between 300
and 3400 Hg, shall not exceed -70 dBmd when sending at the test sigoal level
{-16 dBm) on any other channel.

5.1.10.2 FRear-End Crosstalk Within the Channel Bank., Witk the transmit

and receive sides of the chammel bank properly terminated at the GDF, the
transmit-to-receive and receive-to-trenemit Rear-End Crosstalk level shall
not exceed -50 dBm0 for all frequencies between 300 and 3400 Hz (or equivalent
carrier Trequencies) vhen sending at the tést tone level.

5.1.11 Channel Equipment Unintelligible Crosstalk. Witk the charmel bank
properly looped at the GDF and the disturbed charmmel is terminated at its
sepding end and the adjacent {disturbing) channel is loadsd with (300 to
3400 He band) white gaussimn noiee at a power level of -16 dBm (OdBmD) at
the channel input. Using a psophometer or equivalent, the noise produced
in the disturbed channel is then compared with the signal applied to the
disturbing chanpel. The resultant crosstelk power ratio ahall be 60 aB
minimum.

5.1.12 Cha.nnel Equipment loaded Roise. With the channel bank -properly
looped at the GDF, the total intrinsic and intermodulation noise occurring
in any channel shall mot exceed 31 pWp0 when all other chennels are loaded
with {300 to 3400 .Hxz ompd) mitamsmmxuatmimmumeqﬁ.vmnt
to -5. ompcr cnarmel. -

5.1.13 Channel Equipment Chn.nnal Level Stahility With the c.ha.nnel bank
properly looped at the GDP, the channel level stability measured at the chamnel
dempduiator output shall be 40.5 4B or better over any 30-day period.

5.1.14 G:nhnelﬁquipentﬂpwim?foﬂnm The level of any product
falling in the ranges of 300 He to 59.4 kHz and 112.6 kHz to 328 kBr shall
nob-essewd- =65 - Fm0-ar-aeecured--ob-the-GBF- ter-tho—transmid ddveebdon; ———— - -

Note: This performance requirement shall be demonstrated with & test eignal
applied to each of any two channelg. ..In adaition, the aildehand rejection
characteristic for the undesired sifeband for Channels 1 and 12 ashall be at
least ag good as the correspording characteristic for. any other channel for
both the transmit and receive directions. .

5.1.15 Channel Carrier Generation Equipment. The channel carrier generation
equipment is regarded ac an integral part of the channel translating equipment.

20
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This equipment shall supply all carriers recuired for the operation of the
assocliated channeling equipment and shall permit the channel translating
equipment to satisfy the performance requirement as defined in 5.1.1

thru 5.1.15 apd the chanrel carrier purity requirements defined in 4.2.2.
This equipment shall be capable of ultimate expansion to either 2400 tvin
channel or lower sideband carrier taps.

5.1.15.1 Input to Chammel Carrier Ueneration Equipment. The equipment
shall operate with an input supplied from the master frequency generation
equipment. Operstion shall be such that the carriers are always synchronized
with the master freguency oscillator. Provisions shall be made for syn--
chronized operation from an impat supplie? by an extermal oscillstor source
for both pilot and carrier frequency generation. .

5.1.16 Optional Chanrel Equipment - Konpe.

5.2.1 Group Modulation and Demodulation Plan. The group translating
equipment shall modulate and demodulate five 12 channel groups, each in the
60 to 108 kFz band, or other 60 to 108 kAz videband signal (L8 kAz channel)

e - % ow -

%0 or irém a I‘m’ MBOY B;Dcﬁ”*“" af 3.12 W > KUI Ol shown in igure 7.
5.2.2 Group Bquipment, Input/Output Levels.

5.2.2.1 In the 4ronmit direction, the teoct oignal input (83_!:1!:.) to the
groap transisting equipment, measared at the GBP, shall be -34.5 dBm.

5.2.2.2 1In the receiving direction, the test signal output (83 kAz) from
the group squipment at the GIF or equivalest point aball be -12 4Bz +0.5 dB.

5.2.2.3 The test sigmal level (337, 385, 433, 481 and 529 kHAs) at the SGDF
or equivalent point in the transnit direction shall be -18 dBz +0.5 d4B.

5.2.2.4 The teat aignal input leval {337, 385, 433, 41 and 520 kHz) at . the

VI o o milane Vo el edh A Alhe —emades Adeeade o oakoTY . ol A
GV U CTUMAVOLTLUV POLUV L WC JTLCCLYT WLITUWIVL bBlunll Ve “~0J JEn.

5.2.3 Group Input/Output Impedance

5.2.3.1 Oroup Dictritxation Preme Input/Output Impedance. The impedance
at the GIF or squivalant point mssasured over the frequancy band of to I
shall be 135 ctms with a longitudinal balance of oot less than 40 4B, The
retirn loss shall be not less than 20 4B vhen compared against a non-reactive
impedance of 135 ohms. Por this requirement, the test scignal level shall be
used.

2
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Figure 7. Croup Medulation Plan:
Formation of 5 Group Basic Supergroup
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,) 5.2.3.2 Supergroup Distribution Frame (SGDF) Input/Output Lupedance.
The impedance of the group tmnslating equipment at the mxpermup distribution
frame measured in either direction of tranmmission shall be 75 obms unbalanced
with a return loss of not less than 20 4B vhen compared against a non-
reactive impedance of 75 cims. This measurement shall be made at the aideband
frequencies corresponding to the modulation frequencies of 60 to 108 ke
for each of the five groups.

5.2.% Group Carrier Leak

5.2.4.1 Trenzait Direction. When measured at the cutput of the group

+?lﬂe1nting ‘Orﬂlimﬂf at +hn Q"m f‘sn {hﬂf“ﬂﬁﬂ-\ B-'-rier le‘-ﬁ' power lﬂ‘v"&l

foranygmupahaunoteneed-hom The actual measurement shall be
made at the supergroup distribution frame or equivnlent point.

-

5.2.4.2 Receive Direction. The carrier leak power level measured at the
GDF aball not excaed -20 4Bm0 for any group. The actual msasurement shall
be made at the Group Digtribution Frame or equivalent point.

5.2.5 Group Insertion Loss Frequancy Characteristics

5.2.5.1 wWith the Group Translating Edquipment properly looped at the SCDP,
the insertion loss versus frequency response shall be within the folloving

———— atr

values:
qox Frequency Band Insertion Loss
|' !
, 60.6 to 107.7 kHe +0.6 aB

(Rominal 48.kHz channel)

: - 0.3 to 3.b kiis 40.3 @B

' 5.276 Oroup BYAIEENT EnVEIONE DelAy Distortion. With thé Urowp Tranalating
Equipment proparly looped at the SCIF, the envelope delay distortion versus
frequency response shall be within the following values:

iy —— -

‘ Mq\mcyﬁand nUSEC
i 60.6 to 107.T kEs 12
! (Any nominal 48 xBr channel)
0.3 to 3.b xHs b
(Any pominal & kHz chamel
in any group)
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5.2.7 Group Equipment Idle Roise. With the group tramslating equipment
properly looped at the SGDF and terminated in 135 ohms at the GDF, the noise
occurring in any nominal 4 kHz bandwidth, corresponding to any translated
VF channel shall not exceed 40 pWpO.

5.2.8 Group Loaded Folse. The total noise in any nominal Ut kHz bandwidth
corresponding to any translated VF channel shall not exceed 50 pWpC when the

group translating equipment is properly looped at the SGDF and when:

a. One of the groups, including group regulation equipment is loaded
with a 60 to 108 xRz band-limited spectrum of white noise at & level of
-5.0 dBm0 per channel or when:

b. All five groups are each simultaneously loaded with a 60 to 108 kH:z
band-limited spectrum of white noise at a level of ~5.0 dBmO per channel.

5.2.9 Group Equipment Transmit to Receive Crosstalk. With the group iapute
and outputs properly terminated at the SGDF with 75 olm resistors and with a
test tone level applied at the input of the GDF or equivalent point between
60 kBz and 108 kHz, the crosstalk level msasured at the cutput of the GDF
or equivalent point and at the came frequency nha:L'L not exceed -50 dB:mO

5.2.10 Group Bquipmant Receive-to-Tranamit Crosatalk (Hithin the Group
Translation Equipment). With the group inmrts and outputs properly terminated

1n 135 ohm and with the test signal applied et the inmput (receive direction)

at the SCDF or equivalant point between 312 and 552 kﬂs, the crossialk
level measured at the output {transmit directicn) at the SFGF or equivalent
point at the same frequency shall not exceed -50 4BwO.

5.2.11 Group Equipment level Stability. With the group tranalating equip-
ment properly looped at the SGDF, e:xluding group regulation, ths group
level stability measured at the GIF or equivalect poimt sball be +0.5 &B or
better over any 30-day period.

5.2.12 Group Equipment Spuricus Producth Trafikyt Direction: —“The level of-
any product other than carrisr frequancies falling in the ranges of 300 B
wwhmmssomztoaogamuhm:wtemud-mdm This shall be
mtraudbyappwmganymmlnm&toloammtommup

at test signal level at the GIF¥ (transmit direction) and measuring at the SGIF.

5.2.13 Group Bquipment Spurious Products Receive Direction. The level of
anyprodnct falling in the range of 60 to 108 kHz shall not exceed -70 dBxO.
shall be demonstrated by Bpplying any two tones in the 300 Hr to 304
mnseundthaﬁﬁomztoﬁszkﬂzmtowg:wpattest signal

at the SCDF (receive direction) and measuring at the GDP.

B EEP
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5.2.14 Group Pilot. The multiplex equipment shall provide a group reference
and control monitoring pilot (10L.08 kRz). This pilot shall always be
assoclated either with the channel or the group translating equipment. The
group pllot shall be injected in such e manper as to be present at the input
t0 each group except wben groups are patched or switched in tanfdem. Means
shall be provided for manually Aisabling the group pilot, regulator and alarms.

5.2.14.1 Group Pilot Frequency. GCroup reference and control monitoring
pilot frequency shall be 104.080 kAz vith a tolerance of +1 Hz.
5.

2.1%.2 Group Pilot Frequency Stability. The pilot frequency shall remain
vithin limits (+1 Az) for at leact ninety (90) days without adjustment.

5.2.15.3 Group Pilot lLevel. The level of the group reference and control
monitoring pilot at the GDF or equivalent point shall be -20 dBmO with an
adjustment accuracy of 0.1 dB.

5.2.14.4 GCroup Pilot Level Stability. The level stability of the group
pillot generator shall be 10.3 43 or better over any thirty (30) day pericd.

5.2.15 Group Carrier Generating Ejuipment. The group carrier generating
oguipment ohall be regarded as an integral part of the group translating
equipnent. This equipment shall supply all group carriers required for the
operation of the associated grouping equipment in accordance with 5.2.1 thru
5.2.5.5. The Oroup carrier gemsrating equipment chall be capable of expansion
to X0 carrier taps to provide the necessary ecarriers for hub station configure

i
€  oroup Carrier purity shall be as specified in 4.2.2. The group carrier

generating equipment shall be capable of synchronized operation with an
1mout supplied by eithsr the type 1, 2 or 3 oscillator equimment.

5.2.16 Optional Group Equipment

5.2.16.1 Oroup A Bquipment. Group A translating equipment chall be capable
of multiplexing and demultiplexing a group of 12 channels in the 60 to 108 kHz
frequency band and imsertving &t the AFDPF in the 12 to 60 KHz frequency band.

5.2.16.1.1 Group A Bgquipment Modulation Flan. The group translating equipment

shall modulate one 12 chanpel group .An the 60 to 108 Wiz band to a line
frequency spectrum of 12 to 60 XAz as shown in Figure 8.

5.2.16.1.2 Oroup A Bquipment Inmput/Output levels.

5.2.16.1.2.1 The test signal input to the Group A tranalating equipment
meamn-ed at the CDF or equivalent point in the transmitting direction shall

25
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Group A Translating Fquipment

GIF or - ' HFDF or
Fquivalent ~~gm—u I Equivalent
Point Point
60-108 KHz 12-60 KHz

Figure & Translating Equipment Basic Group nAM

2h
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".2,16.1.2.2 The test eignal output from the Group A translating equipment
easured at the CDF or equivalent point in the receive direction shall be
32.0 AR 40.5 4B

- 4 b g emarF
-

.2.16.1.2.3 The test signal cutput at the HFDF or equivnlent point of the
Toup A equipment in the tranmmitting direction shall de -h5 aBm 0.5 dB.

a___ = A ___a

1.2.16.1.2.4 The test signal input at the AFDF or equivalent point
Toup A equipment in the receiving direction shall be -15 dBa.

AL

)
I wae

1.2.16.1.3 Group A Equipment Input/Cutput Impedances.

.2.16.1.3.1 Group Distribution Prame. The impedance at the GDF or
quivalent point measured over the frequency band of 60.6 to 107.7 kAs shall
e 135 olms balanced. The return loss chall be not less than 20 4B vhen
ompared against a non-reactive impedance of 135 ohms.

1.2.16.1.3.2 Righ Prequency Distribution Prame (HFDF). The impedance of the
roup A translating equipment measured at the HFDF or equivalent point in
:{ther direction of tranomission shall be TS5 ohms undbalanced with a return
088 of not less than 20 4% vhen compared against a non-reactive impedance of

LT P, W - S M _ & % _ WL L. & _ _ _ A ___&_8 ______ AL _ & __ .. aes smmmama ol

5 cims. This requiremant chall be demonstiraied over e freguency range o
2.3 to 59.4 kHz.

1.2.16.1.4 Group A Bjutpment Carrier leak.

1.2.36.1.4.1 Prenswit Direction. When measured at the output of the group
ranslating equipment at the HFDF or equivalent point the carrier leak ahall
ot exceed -30 4Bm0.

i.2.16.1.5.2 Receive Direction. The carrier lesk measured at ths GDF or
rquivalent point ehall not exceed -20 4bmO.

1.2.16.1.5 Group A Bquipment Insertion lLoss Versus Frequancy Characteristics.
me m&wm the inzertion loas

s st s Prsmen s men ey mm— —— - wrd b i

TEIEUS LTOMEnsy IToponse be within ¢he folloving limits:
Prequency Band Insertion Loss
60.6 to 107.7 kBz _ +1.0 &8

0.3 to 3.4 kHz +0.3 dB
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5.2.16.1.6 Group A Equipment Buvelope Delay Distortion. With the Group A
Translating Equipment properly looped at the HFDF, the anvelope delay versus
frequency responss shall be within the fallowing velues:

Frequency Pand BSEC
60.6 to 107.T kHz 100
(Nominal 48 kiis channe]l )

0.3 to 3.4 kHg X
Any nominal b k¥r chanme) in

4.104 kBe

proverly looped at the HFIF and terminated at the GDF, the noise occurring

band corresponding to any translated VF channel shall

g
aq.
:
K

5.2.16.1.8 Group A Equipment Loaded Koise. With the grour tremslating equipment
properly looped st the HFIF, the total moise contribation of the group trans-
lating equimment, inqluding group reguleting equipment, in any tranalated VF
frequanty dandvidqth corresponding to any nominal 4 kHz chammel shall not

exceed 200 pWpO. The vhito noise source used shall be band-limited to the

60 bo 108 k¥ir ppectrum and the input level to the group trensisting equipment

AMATT o A s feneT od L E A AT o b )
ERLL UT SUMLYGLATOLV W ~-) .V QD PR GOROned .

5.8.16.1.9 Croup A Tranmmit to Receive Crosstalk. With the imput and cutput
at the HFDF correctly terminated in 75 olms and with a tast tone level’
applied at the GIF or equivalent point between 60 and 100 kHr the crosstalk
measured at the output of the 0DF or equtvalent point at the same frequency
shall not exceed -50 ABRO.

5.2.16.1.10 Group A Equipment Receive-to-Transmit Crosstalk. With the input

anfl outmit ot the CIOF sacvvrvastlyv towvrinadad 4;m 195 Alwme awd srldh n bandk ~iowad
IERE WRVpWSy e WA WAN SR A Ve vy Vel OLALEICV VAL bl el fddiided tebdick. e ik il ol ——Siingeialitied.

level gpplied at The TPOF or equivalent point between 12 to 60 kHe, the
croastalk level measured st the output of the HFDF or equivalent point at the
same frequency, shall not exceed -50 dBmO.

5.2.16.1.11 GOroup A Equipment level Stability. With the group translating
equipment properly looped at the HFDF or equivalent point, excluding the group
regulation equipment, the group level stability measured at the GDF or
equivalent voint sball be +0.5 4B over any 30-day period.

28
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5.2.16.1.12 Group A Bquipmant Spuricus Products/Transmit Direction.
than

5.2.16.1.14 Group A BEquipment CarrierSupply. The group carrier Aistribution
equipment is regarded as an intrinsic part of the group translating equipment.
or more carriers required for the operstion

t the group tranalating
dsfined in 5.2.16.1 through 5.2.16.1.13.
in

5.2.16.2 Through Group Bquipment

5.2.16.2.1 Through Croup Bquimment Leval and Insertion ioes. -The trenslated
VF channel test signal level (83 kHi) at the input to the through group
equipment shall be -12 dBm., The losertion loss mesasured at the suxe frequency,
.5 4B 0.5 4B.

Fhrough Oroup Equipemt Inpedanrces. Tie tapedmnce gt the impat
and cutput of the through group equipment msasired over the frequancy btaméd of
60.6 kxHz to 107.7 kHz shall be 135 chms balanced with a return loss of not less
than X dB vhen amasured against & non-reactive impedanoce of 135 chms.
Longitudinal balanco shall not be less than 40 4B.

5,2.16.2.3 Through Group Equipment Insertion Loss Prequency Response
Characteristica. The insertion lose frequency cl:nracmutica fbr the t.hrough
graup epalpment -shall -be-uithia-the-felloviag—valaser -

Prequency Band Insertion loss

E
4
R

60.6 to 107.7 ki 1l aB

0.3 to 3.h ki 40.5 4B
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5.2.16.2.4 Through Group Equipment Rejection Characteristics. The

insertion loss at frequencies from 300 Hz to 59.7 kHAz and at frequencies from
108.6 xBz to 612 kBz shall be at least TO dB greater than the insertion

loss at 83 kHez.

5.2.16.2.5 Through Group Equipment Bunvelope Delay Distortion. The

envelope delay distortion versus frequency response for the through group
equipment shall be within the following Iimite:

Freguency Band - ’ USEC

e ——

l

64 to 10L KMz

5 5

68 to 100 kHe
(Nominel L8 kHz chammel)

o
o
g
b
3
B

&

5.2.16.2.6 Through Group Bguipment Noise and Crosstalk. With the throu
Zroup egaipment “1osaert with vidtte groosiamn notwe wt w level of =5.€¢ dbBaG -

per chammel, the total noise and crosstalk in eny {requencoy band corresponding
toa translated channel shall be less than 10 pWpO.

5.2.16.2.7 Through Group Bquipment Level Stability. 'The level ctability
shall be +0.2 4B for a frequency of 83 kHz for amy 30 day period.

5.2.16.3 Oroup Regulating Equipment. Group regulating equipment may be
reqired 40 compensebe -£or GNeNNeive-variebion—intle-greun-reasive-leval. -.
on long distance cirecuits. When such equipment is utilized it ghall be
considered as an integral part of the group translating equipment. However,
it shall be possible to remove or insert on a patching basis the regulating
equipment depending upon requirementc. The level regulating equipment shall
naintain the overall syster gain within close limits and shall be controlled
by the group referepnce and control pilot (104.08 kHe) ae aspecified in 5.2.15.

30
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5.2.16.3.1 Group Regulating Bquipment Control Ratic. The gain of the
regulating equipment shall be controlled automatically by the group reference
and control pilot such that s change in the group reference pilot level

of the SGDP or equivalent point of +i dB in the receiving direction shall
give an output level change, at the GIT or equivalent point of not grester
than +0.25 4B for any test signal in tbe frequency band 60 to 108 kHe.

5.2.16.3.2 Group Regulating Equipment Insertion loss Freguency Response
Characteristics. With a nominal input lavel of the group refersnce pilot of
-20 B0 at the SGDF or equivalent point, the group regulating equipment shall
bave an insertion loss such that the mt;_mt level of the GIF or eguivalent
poiot at & frequency of 83 kiz shall be -12 4B vith an sdjustment accuracy

of +0.1 4B. The insertion loss charactaristic ahall have a maximum spread

of 0.2 dB for all frequerncies from 60 to 108 kH: over the full gain range

of the regulator.

2.16.3.3 Oroup Regulating Equipment Level Stability. With a constant
urput level of the group reference pilot of -20 dBm0, the pilot level
stabllity measured at the regulator output over any 30-day period shall not
aexceed 0.5 &B.

U‘l

5.3 Supergroup Translating Bquipment. This section dealz with the performance
standards for supergroup translating and regulating equipment.

5.3.1 Supergroup Modulation and Demodulation Flan. In the transmit direction,
the supergroup translating equipment shall modulate the 60-channel basic
supergroup (12 to 552 kHz) cne of the ten supergroup line frequency
allocmtions in accordance vith Figure 9. In the receive direction, the
mmpmmtmmmmmumsowmamzm
frequency band into (up to) tan M2 to 552 iz basic supergroups.

thy
=

5.3.2 Supergroup Input/Output Levels

5.3.2.1 In the trancmit direction, the test signal (%33 kHz) input to the
augusmpmsiating eqoipment &t the SUIF or equivdlent point shall be
-10 4Bn

5.3.2.2 In tho receive direction, the teet signal (433 kHr) output from the

supergroup trenslating equipment at the SGIP or equivalent point shall be
-28 abm +0.5 4B.

£
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Supergroup Translating Pquipment

-~ 1
— 2
3
SGDF or ] -
equivalent — 4 l{__ HFDF or equivalent point
point | 5
o-_ _——o
- /
——y Fa
— 8
—_— 9
—_— 10
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~ 312 KAz 552 kRz
Ragic Supergroup
Supergroups

60
300
312

" Figure 9.
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5.3.2.3 The test signal level, from the supergroup translating equipment
at the HFDP or equivalent point in the transmit direction, ahall be
-45 dBm +0.5 4B. For frequency see Table II.

TABLE IT
SUPRHOROUP TBST SIGRAL FREQIENCIES
SGP_NUMBER TRST SIGNAL FREQENCY (kEr) AT EFDP

m
433
685
233
us

2429
1677
1925
av3
2&21

5.3.2.4 The test signal level 1nput, to the cupergroup translating eguiment
at the HFDF or eguivalent point in the receive directiop, shall be -15 dBm.
For freguency see Tablie II.

5.3.3 Sapergroup Dnput/Output Impedances

5.3.3.1 Supergroup Distribution Prame Input/Output Iepedances. The input

and cutput impedances of the supergroup tramslating squipment at the SCDP
or squivalent point shall be 75 ohms undbalanced, with s return loss of at

1mm¢ammmtnmmiumpedmceorﬁohmmrthc

OV =)0\ FwWwh+

[

" 312 to 552 kHe frequepcy bamd.

5.3.3.2 Righ Prequmcy PBtotribetionPrame Inpat/Owtiitt Dijedances. The
input and ocutput impedances of the supergroup translating oqu.i.p—nt at the
HFDF or equivalent point shall bBe TS5 olms unbalanced, with a return loss of
at least 20 @B vhdn compared agalnst & non-reactive impedance of 75 ohms.
This measuremant ahall be made at the sideband frequencies corresponding to
the modulation frequencies of 312 to 552 kHz for each of the -supergroups.

33
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5.3.4 Supergroup Carrier Leak

5,3.4.1 Transmit Direction. Where measured at the ocutput of the supergroup
translating equipment at the HFDF or equivalent point the supergroup cexrier
leak shall not exceed -UO dABx0.

5.3.442 Receive Direction. When measured at the cutput of the supergroup
trandlating equipment at the SGIF or equivalent point the supergroup carrier
leak shall not exceed -20 ABMO.

5.3.5 Gupergroup Insertion lLoss Versus Fregueacy Characteriztics. With
the supergroup translating equipment properly looped at the HFDF, +he insertion
loss versus frequency response ahall be within the following values:

Frequency Band Insertion loss

312 to 552 kHz +2.0 dB
(Mominal 240 kHz channel)

60 to 108 kiz +1.0 4B
(Any nominal 48 kHz channel
within any supergroup)

0.3 to 3.h kBe 40.5 4B
{ﬁmr nominad 1.!. He chanpel

within any group within

any supergroup)

5.3.6 Supargroup Envalope Delay Distorticn. With the super group translsting
equipment properly looped at the HFDF, the envelope delay distortion versus
frequency response shall be within the following values:

Frequency Band tuSEC
312 to 552 kHz 1 ST

320 to 552 kHz 56



- ——

9

.

3:2

Downloaded from http://www.everyspec.com

MIL-STD-188-311
10 December 1971

Frequency Band WIEC

&N A 4+m 10T

WA e W A e

i oI
(Any nominal kfiz channel
in supergroups 2,and 4 - 10)

301 b ¥ 2

b
-l

b

60.6 to 107.7 kRz 56
(RFominal 4B kFz chamel
in supergroups 1 and 3)

0.6 to 3.2 kHz 3
{(Any nominal 4 kAr channel

vithin any group of

supergroups 2,and 4 - 10)

0.6 to 3.2 xRz 16
{A11 oominal 4 kHz channels

except channels ) and 2 of
Group 1, Supergroup 1 and
channels 11 and 12 of Croup 5,
Supergroup 3}

-3.T Supergroup Idle Noise. With the supergroup properly looped at the H=TP,
idle uoise measured in any transleted 4 kHs bandvidih correspomding to

chanpel allocation skall not exceed 25 pWpO.

iy

[

VF

.3.8 Supergroup lLoaded Roise. With the supergroup correctly looped at
HFi¥ or equivalent point, the total loaded nolse contrilution of the
pergroup translating equimment, including supergroup regulation equipment,
any, mmmnmhmhmmmmwavrmml
Miﬁﬁhﬁ.ﬂﬁéﬁﬁd%rp‘@. The noise source shall be band-limited
to the to 552 kAt and the noiove inmput level to the supergroup translating

equitment ahall be equivalent to -5.0 4B per channel,

EU‘I

5.3.9 Stapergroor Bguttment Tramamttsto-freetve Crosstalk, with the inpat
and output at the HFIF correctly terminated with 75 ohm resistors and with

e test signal level applied at the input of tbe SGDF or equivalent point
betwveen 312 kHz to 552 kHz, the crosstalk level at the cutput of the SCIF

or equivalent point in the receive direction at the same frequency, shall not
exceed -50 dom0.
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5.3.10 Supergroup Equipment Receive-to-Tranamit Crosstalk. With the input
and output at the F0DP correctly terminated with 75 ohm resistors and with

a test signal level spplied at the inmput of the HFIF or equivalent point
(receive direction) at frequencies corresponding to SGDF frequencies of

312 to 552 kHz, the crosstalk level msasured at the output of the HFIF or
equivalent point at the same frequency (transmit direction), shall not exceed
«50 dBoO.

5.3.11 Supergroup Level Stadbility. With the supergroup translating equipment
correctly looped at the HFDF, the supergroup level stability measured at the
SGDF or equivalent point (receive @irection) shall be +0.5 dB or better

over any 30 day period.

5.3.12 Supergroup Equipment Spurious Products Transmit Direction. The
level of any product other than carrier frequencies falling outside the
range of {(carrier frequency mimus 304 kHz to carrier frequency minus 560 kAz)
shall not exceed -7O dBmC. This shall be demonstiated by applying any two
tones in the 312 to 552 kHz range to any supergroup at test signal level

at the SGDF and measuring at the HFDF between 300 Hz and 3092 kHz.

5.3.13 Supergroup Equipment Spuriocus Products Receive Direction. Tbe
level of sny prodoct faliling in the ramge of 512 to 552 kiiz shml)l oot
exceed -TO dBm0). This shall be demonstrated by applying any two tones each
at test signal level at the HFDF in the range of 390 He o 2852 kHs (except
within the range of carrier frequancy mirms 304 kEz to carrier frequency
minus 560 kixz) and measuring at the SGOF.

5.3.14 Sapergroup Carrier Supply. The supergroup carrier generating equimsent
is regarded as an integral part of the supergroup tranalating equipment.

This equipment shall supply.all supesrgroup carriers reguirel for the operation
of the assoclated supergroup equipment, and shall permit the supergroup
translating equipment to satisfy the Stamdmrds, as defined in 5.3.1 thru
5.3.13. Expansion capability up to a maximmm of forty supergroups shall be
provided. Supergroup carrier purity shall be specified in 4.2.2. Thé
eqatpment - shrt 1 -De TEpatTe Or DpErEtINg With B Impot FuppITes By TYDe 1,

2 or 3 oscillator egquipment. Operation shall be such that the carriars are
alvays synchronous with either the Type 1 or 2 oscillator frequency. The
carriers for the suvergroup one modulstor and demodulator may be supplied

by the group carrier supply. Provision shall be made for synchronous overation
1(rhen tht): input frequency is supplied from an external oscillator =source

Type 3).

3%
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5.3.15 Optional Supergroup Equipnant

5.3.15.1.1 Through Sapergrouy Equimment Level and Incertion lLoss. The
channal test tone level at the input to the through supergroup equipnent
shall be -8 dBm. The gain measured at 433 kHz sball be 10 dB +0.5 dB.

5.3.15.1.2 Through Supergroup Squipment Impedances. The impedance at the
ipput and cutput of the through suvergroup equipment over the frequency
e of 312 to 552 kHz shall be 75 olms unbalanced. The return loss

'h. dmrart nnd ottt nhall ha not laos than 20 ‘\-
- dijRAw illi UM WLMAV  OiMRuiod SOV 4AGES WAL o

:l

™~
w

5.3.15.1.3 Through Supergrouap Squipment Insertion lLoss Prequency Characteristics.
The insertion loss versus frequency response for the through supergroup
equipment shall be within the folloving values:

Frequancy Band Innertion Loss

312 to 552 kBs +1.5 4B
(Rominal 240 kBr channel) -

0.3 to 3.4 kHs ' +0.5 4B
(Any nominal & XEr channel -
within 316 to 548 kHz)

5.3.15.1.4 Through Supergroup Equipment Rejection Characterietics. The
inserucnlnane.tmmcienrrmy)omtophkﬂ:andnmséotozshokxz
shall de at least TO 4D greater than the insertion loss at 533 kRz. The
%mPUOt(ﬂﬁmwmmqmq)Mhomppuswdmatlmt
ko as.

5.3.15.1.5 wwzmmmmm:;mmn The

envelope delay distortion versus fregquency response for the through super-
mg@%-@h--@@;_mm-

Frequency Band M3BC

316 to SL8 xHz T0

(Bominnl 240 kiz channel)
0.6 to 3.2 kAz P
(Any nominal b XHz channel
wvithin 316 to 548 kBz)
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5.3.15.1.6 Through Supergroup Equipment Idle Noise. With the through
supergroup squipment idle noise terminated in 75 ohme at the input, the idle
channel noise corresponding to a 4 kHx channel shall not exceed 10 pWpO.

5.3.15.1.7 Through Supsrgroup Equipmemt Leeded Noise. With the through
supergroup equipment loaded with noise at a }lewel of -5.0 dBwO per channael,
the total noise snd crosstalik in any frequancy band corresponding to trans-
lated chanpel shall not be more than 50 pWp0,

5.3.15.1.8 Through Supergroup Equipmemt Level Stability. The level
stabilicy shall be #0.2 dB for amy frequency in the 312 to 552 kHz range
for any 30 day period. )

6. Notes

6.1 Supersession Data. This standard supersedes paragraphs 3.2.5 thru
3.2,5.8.2.3 of Defense Commmications Agsncy Circular DCAC 330-175-1
(DCS Enginesring Installation Standards Manual}.

CUSTOD1ANS

ARMY - SC AIR FORCE - 17
NAVY - EC

AIR FORCE - 17

EEVIEY ACTIVITIES PROJECT SLEC-0006
ARMY - SC, EL, CE, ME :
NAVY - AS, 08, YD, XC, CG, SE

AIR PORCE - 1, 11, 13, 71, 80, 89

DCA - IC

USER _ACTIVITIES OTHER INTEREST
ARMY - Jes = J

NAVY - YD, SH NSA - NS

AIR FORCE -
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