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. AA fr]OTOROLA 'Nc.. SPECTRA TAC'' ENCODERCommunicat ions
Sector OPTION C269

I tem Ilescription Alteration

TRN6085B Specrra TAC Encoder Module Added
TRN6552A 4-Wire Line Dr iver Module Replaces TLN4669B
TRN6689A Squelch Cate Module Replaces TLN4662A
TRN6I03A Modi f icat ion Ki t  Added

I .  APPI, ICATION

The Spec'tra TAC Encoder option is available for
Motoro la remotely  contro l led Micorr  t t  base and
repeater  radios.  The addi t ion of  th is  opt ion permi ts  the
stat ion receiver  to operatc as a receiver-encoder in  a
Spectra TAC total area coverage systcm.

The Motorola Spectra TAC Total Area Coverage
System electronical ly  compares and selects the receiver
wi th the best  s ignal  o l '  mul t ip le receivers operat ing on
the same r f  f requency over  a wide coverage area.  Thc
Spectra L4C system consists  of  mul t ip le receiver-  en-
coder uni ts  d is t r ibuted throughout  a covcrage arca and
a comparator rvl.rich determines which receiver has the
best  s ignal  on the same r f  f rcquency.  Wi th the usc of
multiple receiver-encoders, thc Spectra L4C system can
extend the ta lk-back range of  personal  por table and
mobi le radio uni ts .

By select ing only one receiver-encoder uni t ,  the h igh
noise and phasc d is tor t ion,  which would resul t  i f  several
receiver  audio l ines were connected in  para l lc l  a t  the
moni tor ing point ,  are e l iminated.

One receiver-encoder uni t  is  requi red at  each g iven
sate l l i te  s i te .  The receiver  moni tors one r f  f requency and
ampl i f ies the received audio for  t ransmiss ion to the
comparator. An encoder generates a status tone for
t ransmiss ion to the comDarator  when there is  no receiv-
ed s ignal .

The comparator receives the audio and tone signals
from multiple receiver-encoder units, which are
operating on the same rf frequency. It compares the
signals and selects the receiver-encoder unit with the
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best  audio s ignal  ( the generated tone is  not  used t 'or
vot ing) .  

' lhe 
audio o l ' the recciver-encoder uni t  rv i th  the

bes t  s i gna l  i s  t hen  sen t  t o  t he  d i spa tche r .

2.  DESCRIPTION

The Speclra 77C encoder option includes a
TRN6085B Specl ra 77C Encoder Module ,  which is  ad-
ded in posi t ion I  l ;  a  TRN6552A 4-Wirc l - ine Dr ivcr
Module,  which rcplaccs the standard TLN4669A/I ]  2-
Wirc L ine Dr iver  Module;  a TRN6689A Squclch Ciate
Modulc,  rvh ich rcplaces the standard TLN4662A
Squelch Gate Module in  rcpcater  systems;  and adds a
TRN6103A Mod i f i ca t i on  K i t .  Thc  rnod i f i ca t i on  k i t  con -
ta ins two spark gaps (par t  no.  80-83029H01) and l rvo
guide ra i ls  (par t  no.  45-83914G01).  Thcsc spark gaps arc
insta l led on the remote contro l  chassis  in tercc lnnccl
board f rom thc LINE 2 (  + )  and (  )  terminals to thc
GND te rm ina l .  The  gu ide  ra i l s  a re  i ns ta l l ed  i n  pos i t i on
I  I  to  guidc the added Spectru 77C encoder module.

3.  FUNCTION

3 . I  C E N E R A L

3 .1 .1  When  th i s  op t i on  i s  added  to  a  base  s ta t i on ,  t he
receiver  becomes a vot ing reeeiver  in  the

Spectra 77C system. In this application, the receiver
audio is  routed to the comparator .  The comparator
selects (votes)  the receiver  rv i th  the best  qual i ty  s ignal
and routes i ts  audio to the d isoatcher  console.
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3 .1 .2  When  th i s  op t i on  i s  added  to  a  repea te r  s ta t i on ,
the voted audio f rom the comparator  is  appl ied

to the stat ion t ransmit ter  rvhere i t  is  ret ransmit ted.  The
stat ion automat ica l l ) - '  rever ts  to in-cabinet  repeal  (RT)
operat ion u 'hen the contparator  or  the compl t rator  rYi re
l ine fa i ls .  The t ransmi l ter  is  normal ly '  ke1 'ed by '  a  l ine
PTT f rom the cotnparator .  Whcn a l ine PTT is  not
received f rorn the comparator  u ' i th in appror inrate ly
200 msec af ' ter  t l ' rc  rcceiver  is  unsquelched,  the sqtrc lch
gate module aulomat ica l lv  ke- ' -s  t l tc  l ransnr i t ter  and thc
receiver  audic ' r  is  annl ied to the t ransmit ter  for
ret  ransmiss ion.

3 .2  TRN6O85B SPECTRA r , , ICENCODER
M O D L J T , E

Tl'rc Spectru 7,4C cncoder ntodulc provicles a
status tone . "vhen thc receiver  is  squclchecl .  This  tone is
used  a t  t he  co rnpa ra to r  l oca t i on  t o  d i sab le  vo t i r t g ,  l o r
l ine checking,  and f 'c l r  in-path loss factor i t tg .  Status tonc
is  turned of ' f  rvhen thc receiver  is  ut tsqt te lchecl .  Thc
modr. r lc  a lso provides 400 Hz and 2500 Hz tes l  tc lnes l 'or
use in  equal iz ing audio respotrse over .  the tc lcp l ronc l ine
(o r  o thc r  pa th ) .  An  cqua l i ze r  c i r c t t i t  i n  t hc  4 -u i re  l i nc
dr ivcr  nrodule can bc sct  (v ia. j r - r r t tpcrs)  lo  l tc lc l  gai r t  a t
c i t he r  o r  bo th  o l ' t hc  t es t  l ' r . equc t t c i cs .

3 . ]  T R N 6 5 5 2 A  4 _ W I R E  L  I N E  D R I V E R  ] \ 4 O I ) U I - E

Thc u l -u i rc  l inc dr iver  module accepts audio f rom
t l re  recc i ve r ,  a rnp l i l ' i c s  i t ,  and  rou tcs  i t  v i a  l he  L INE  2
ternr inals  to t l ic  Sl tc t ' t ru  7,4C comparalor  and to thc
local  spcakcr .  Tuo t ransl 'ormcrs are usccl ;  onc is  used
f 'or  accept ins thc t ransrn i t  audio at td contro l  s ignals,
and thc othcr  is  usecl  tc t  prov idc aucl ic ' r  to  thc cot t ' t -
pa ra to r .  The  moc lu l c  a l so  con ta i t t s  a  l i ne  cqua l i z i r t i on
ci rcui t  to  conrpcnsate 1 'or  ro l lo l ' f  in  the f rcqtrcncl ,
r esponse  o t ' t he  o r r t pu t  l i ne  .

For  f  ur ther  dcta i ls  on thc Specl ru 7,4C cncodcr
and 4-wire l inc dr iver ,  re l 'er  to  secl ions 68P81026E28
and  68P81029E04  a t t achcd  to  t h i s  scc t i on .

3 .1  TRN6689A SQUELC 'H  CJATE ] \ 4ODULE

Kcy ing  o l '  t hc  t r ansm i t t e r  by  t he  sque l ch  -ea l c  on
Spectra 77C rcpcatcrs is  only  dcs i rcd i l '  a  rv i rc  l ine
l 'a i lure occurs.  A 200 n isec delay in  the sqtre lch gate
al lo lvs t i rne for  the normal  l ine t ransrn i t  command
before the repeater  wi l l  in i t ia te in-cabinet  repcat  opera-
l i on .

4.  INSTALI,ATION

The Spectra TAC option is factory installed. The
encoder module p lugs in to the remote contro l  chassis  in
the s ingle tone decoder s lot .  The 4-wire l ine dr iver
module provides for "4-rvire; I receiver; receiver audio
on l ine 2"  operat ion.

)

Insta l l  the stat ion in  the same manner as descr ibed
for  s tat ions rv i thout  th is  opt ion,  wi th the fo l lowing er-
cep t i ons :

- -  Connect  the t ransmit ter  audio l ines f rom the
Spectro I lCcomparator  o l r tput  to  the stat ion 's  I - lNE I
t e rm ina l s .

- -  Conncct  the receivcr  audio l ines f rom the sta-
t i on ' s  L INE  2  te rn t i na l s  t o  o l l e  o l ' t he  i npu ts  o f ' t hc  com-
parator .

- -  A f t e r  a l l  o the r  s ta t i on  l eve l s  a re  ad j t r s ted ,  as
desc r i bed  i n  t he  s ta t i o r t  i ns t ruc t i on  t nanua l ,  pc r fo rm the
l i ne  l cve l ,  s ta tus  t one  l eve l ,  and  l i ne  cqua l i za t i on  ad -

. iustments as descr ibcd in  paragraph 5.

5.  AI)JT]S'TMT,NTS

Three  ad jus tmcn ts ,  i n  add i t i on  t o  t he  s tanda rd  s ta -
t ion adj r rs tments,  are rcqui red lor  Spectru 77C opera-
t ion:  l inc level  adjustment ,  s lz l tus tonc le l 'e l  adj t rs t -
n ren l ,  and  l i ne  equa l i za t i on  ad ius tmcn t .  Thesc  ad -
justments are to bc rnadc af ter  the standard stat ion ad-
jL ls tmcnts and must  bc made in thc seqt tencc g iven
below.

5 . I  L I N E  L E V E L  A D J U S T M E N l -

Thcrc are t rvo basic  reasons t 'or  observ ing c() r rect
l ine levc l  set t ings;  ( l )  tc l  avoic l  cxceecl ing nrar int l tn l
levels  a l loued by the phone contpany,  ar td (2)  to  assLl re
correct  operat ion of  thc Spectra L4C- equipmcnt .  The
phone company r .v i l l  speci l 'y  a maximum atrd io lcvc l  on
the phone l ine and the customer must  s l tcc i l 'y  the s ignal
lcvc l  requi rcc l  at  the opposi lc  cnd which detcrmines thc
mar imum l i nc  l oss .  l r r  add i l i on ,  f  o r  vo i cc  qua l i t y  l i ncs ,
the phone companr-  ntay speci fv  thc n lar inrunl
a l lowable po\ \ 'cr  level .  This  is  done lo rn in imize
crossta lk  and cquipment  ovcr loading.  fhe maxlmum
power level  is  deterrn ined by averaging the audio s i -enal
level  over  a 3-scconcl  per iod.  Due tc ' l  thc pauses betwcen
speech sy l lab les and words,  the 3-sccond average rv i l l  be
in most  cascs,  a power lcvc l  l3  dB bclow the peak level
of  vo ice.  The a l lowable peak level  of  vo ice is  speci f  ied
by the phone company as the Transmiss ion Level  Point
(TLP).  A 1000 Hz tone at  fu l l  system deviat ion
(  t  5  kHz) is  recommended for  set t ing the l ine level .

S tep  l .  Connec t  an  ac  vo l tme te r  t o  t he  L INE  2  (+ )
and (  -  )  screw terminals on the remote contro l  chassis
interconnect  board.  I f  L INE 2 terminals are not  con-
nected to the comparator ,  the meter  must  be br idged by
a 600-ohm load.

Step 2.  Turn the SQUELCH contro l  fu l ly  counter-
c lockwise and d isable the PL module ( i f  used) .

Step 3. Inject an on-frequency carrier signal into the
receiver antenna input.
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Step 4.  Modulate the receiver  input  wi th a 1000 Hz
tone at  +5 kHz deviat ion.  Determine the maximum
al lowable level  permi t ted on the l ine and set  the LINE
LEVEL contro l  on the audio contro l  module for  th is
level .  I f  the speci f ied maximum is  the maximum
allowable po\i)er (3 second average), then set the LINE
LEVEL contro l  for  l3  dB above th is  level .  Do not  ex-
ceed  +  l 1  dBm.

5 .2  STATUS TONE LEVEL  ADJUSTMENT

5 .2 .1  Genera l

5 .2 .1  . 1  S ta tus  t one  l eve l  se t t i ngs  mus t  be  done  co r rec t -
ly  to  assure correct  receiver  vot ing at  the com-

parator .  The AGC ci rcui t ry  on the s ignal  qual i ty
rnodule prov ides compensat ion l 'or  phone l ine losses
and permi ts  correct  receiver  vot ing.  The AC' iC c i rcu i t ry
is  "sel"  re lat ive lo  the status tone generated by the
receiver  encoder modulc.  Thc cncoder module must  be
insta l led in  a TLN8799A E,xtender Card for  TONE
t-EVEL adjustment  access.

5.2.1 .2 Two nrethods of  s tatus tone lcvel  adjustment
are enrployed in thc Spec'tru 77C receivers

depending upcrr r  thc type o l '  s ignal  qual i ty  modules
ut i l ized in  the Spectra TAC comparator .  I t  is  recom-
mended that  the status tone level  be adjusted only a l ' ter
the l ine level  has been adjusted,  becausc both thc LINE
LEVEL and TONE LEVET- contro ls  a l fcct  the level  o l '
t h e  s l a l r r s  l ( ) n c  ( ) n  l h e  l i r r c .

5 .2 .2  0  dB  Sys tcm

In  a  0  dB  sys tem,  t he  TRN609 lA  S igna l  Qua l i t y
Module is  requi rcd,  or  a TRN6091B Signal  Qual i ty
Module may bc jumpered to opcrate as a TRN609lA by
insta l l ing JU4.  These s ignal  qual i ty  modules are located
in the comparator  chassis .  The status tone level  must  be
adjusted equal  to  receiver  peak audio at  fu l l  system
deviat ion (+5 kHz).  The status tone must  not  exceed
maximum power and peak audio levels  speci f ied by the
phone company.  The fo l lowing condi t ions must  be met
f 'or  proper operat ion of  a 0 dB system:

Jumper Status
TRN6085A
TRN6085B
TRN6552A

Step 1.  Connect  an ac vol tmeter  across the LINE 2
(+)  and ( - )  terminals which must  be terminated by a
600-ohm load. Disconnect any rf input to the receiver.
Turn the SQUELCH contro l  fu l ly  c lockwise unt i l  the
receiver is fully squelched.

Step 2. Adjust the TONE LEVEL control on rhe en-
coder module unti l the l ine level, as measured by the ac
voltmeter, is the same as the 1000 Hz test tone level set
in Step 4 of paragraph 5.1.

A

Step 3. Remove the extender card and re-install the
encoder module in the card case.

s.2.3 - l3 {q!yqq!q

I n  a  -13  dB  sys tem,  t he  TRN609 IB  S igna l
Qual i ty  Module is  ut i l ized;  JU4 is  removed.  The status
tone level must be adjusted l3 dB below receiver peak
audio at  fu l l  system deviat ion (  + 5 kHz).  The fo l lowing
condi t ions must  be met  for  proper operat ion of  a -  l3
dB system:

Jumper

OUT
OUT

I N

Step l .  Connect  an ac vol tmeter  across the LINE 2
(  + )  and (  -  )  terminals which must  be terminated by a
600-ohm load.  Disconnecl  any r f  input  to  the receiver  so
that  the receiver  is  squelched.

Step 2.  Adjust  the TONE LEVEL conrro l  on the
TRN6085B Encoder Module unt i l  the l ine level ,  as mea-
sured by the ac vol tmeter ,  is  l3  dB below the 1000 Hz
test  tone level  set  by the LINE LEVEL contro l .

Step 3.  Remove the extender card and re- insta l l  the
encoder module in  the card caee.

5 .3  L INE  EQUALIZAT ION ADJUSTMENT

5 .3.  I  General

The purpose of  the l ine equal izat ion procedure is
to ensure sufficient audio gain to the comparator sire ro
compensate for l ine losses. Two men are required to
perform the l ine equalization procedure; one man at the
receiver site and one man at the comparator site. The
man at  the receiver  s i te  measures the l ine level  at  the out-
put  of  the receiver  whi le  the man at  the comparator  s i te
measures the l ine level  at  the input  to  the comparator .
Line equalization is performed by setting the I kHz test
tone (used in the l ine level adjustment procedure) level
equal  to  the LOW and HIGH test  tone levels generared
by the encoder module.

NOTE
The LOW and HIGH TONE switches are
not available on the TLNl460A Voting
Module. The 400 Hz. 1000 Hz. and
2500 Hz test tones must be generated us-
ing an audio oscil lator at the LINE ( + )
and ( - ) terminals on the receiver inter-
connect board.

The line driver must be installed in an extender card for
equalization adj ustment access.

TRN6085A
TRN6085B
TRN6552A

J U 3
JU3,  JU5

J U I

JU3
JU3,  JU5

J U I

I N
I N
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5.3 .2  Procedure Step 4.  At  the receiver  s i te ,  send the 2500 Hz h igh tone
by set t ing and hold ing the momentary HIGH TONE

Step 1.  Establ ish communicat ions between both s i teS.  swi tch on the encoder module.  At  the cornparator  s i te ,
The TMN6067A Handset  may be used for  t ransmiss ion measure and compare th is  level  wi th the I  kHz level
and moni tor ing purposes at  the stat ion and comparator  prev iously  recorded.  Inform the man at  the receiver  s i te
s i tes.  Plug the handset  in to J  I  on the l ine dr iver  module.  of  the d i f ference.
Refer  to the Maintenance sect ion of  the comparator
manual  (68P81026E40) for  fur ther  ins l ruct ions regard-  Step 5.  Ar  rhe receiver  s i te .  insta l l  thc 2500 Hz
ing operat ion of  the handset  at  the comparator  s i te .  equal izat ion j r " rmper (on the l ine dr iver)  in  the posi t ion

Step 2.  At  the receiver  s i te ,  be sure rhe 400 Hz,  i : | t : : t " tn  
to obta in thc levc l  equivalent  to  the I  kHz

2500H2., and I kHz test tones are al equal levels.

Srep 3.  Send the I  kHz resr  rone,  making sure rhe man : : : : - f  ^ - l :T i i , : : : l - , . : j ,and 
5 us ing thc;100 Hz lo\ \ ' tone

at  the comparator  s i te  measures and records the rcceived 
s\ \ l tcn ano eqt la l lzat lon ' lun lper '

level .
Step 7.  Repeat  the ent i re procedure to ensure correct

NOTFI  equa l i za t i o l t  ad jus t rnen t .

Maximum cquipment  output  level  is
+ I  I  dBm. Bc surc not  to  crcecd th is  l imi t  Step 8.  Renrove the er tender card arrd re- insta l l  the
at  any t imc.  l ine dr iver  in  the card cage.

COMPUTER SOFTWARE COPYRIGHTS

The Motoro la  p roduc ts  descr ibed in  th is  ins t ruc t ion  manua l  may inc lude copyr igh ted  Motoro la  computer  p ro-
grams s to red  in  semiconductor  memor ies  o r  o ther  med ia .  Laws in  the  Un i ted  Sta tes  and o ther  count r ies  p reserve
for  Motoro la  cer ta in  exc lus ive  r igh ts  fo r  copyr igh ted  computer  p rograms,  inc lud ing  the  exc lus ive  r igh t  to  copy  or
reproduce in  any  fo rm the  copyr igh ted  computer  p rogram.  Accord ing ly ,  any  copyr igh ted  Motoro la  computer  p ro-
grams conta ined in  the  Motoro la  p roduc ts  descr ibed in  th is  ins t ruc t ion  manua l  may no t  be  cop ied  or  reproduced in
any  manner  w i thout  the  express  wr i t ten  permiss ion  o f  Motoro la .  Fur thermore ,  the  purchase o f  Motoro la  p roduc ts
sha l l  no t  be  deemed to  g ran t  e i ther  d i rec t l y  o r  by  imp l ica t ion ,  es toppe l ,  o r  o therw ise ,  any  l i cense under  the
copyr igh ts ,  pa ten ts  o r  pa ten t  app l i ca t ions  o f  Motoro la ,  except  fo r  the  normal  non-exc lus ive ,  roya l ty  f ree  l i cense to
use tha t  a r ises  by  opera t ion  o f  law in  the  sa le  o f  a  p roduc t .
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