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Thiz manus| provides the rechnical inhocmestion
necessacy for sarvicing the B1-31R Dual-Baa:d hand-
heeld wrnakeus lracseeiver.

metvicing Hhiz cquinment requires exoertie in
hanelinge surface-moun: Chip components. Atempls
by mon-qualificd porsome to service this equiprwent
My rezill o perrnanent dsmage oot covenol by the
vralrauly, cnd mav be illegal inosoone courtrive.

Taver T layoul dianearms coe prowiden fu- each
dimble-gicied Sourd in this ransceiver. Fach zice of
Fhe ol i noferred o Ty the Ivpe of Uw magority of
cocnpoucnts ingtalled on thael side {“leaded ” nr chip-
anly ™). T mesl cose o side has only chip comgu-

|

neniis. el e ntner has 2ither a mivioes: of bath chip
axel Jeuded csnmpomantz (riruners, coils, electoalyhic
capacitors, 10z, ele,), or leadid components onty

Wil wee belicse Uwe intormationt in iz manual 1o
b coerreat, Wasn Mugen zesiroez ne Lizhilily Ger deen
aye that may occur &8 a resull of wvpugraphical o
other errars Lt Ly L prosenk, Yomr Corerstion in
[Foinling oul ary inconsistencies in the lechnical -
forrretivn winzld he apprecialad.

aesn vlusen reserves the rislit by make changes in
this Lanzeciver in the oberest of rechialogical an-
pruvcmerss, without nptficz o 1o e owmers,
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Specilications

Leneval

Fn—!quenc:,.' TATIgE:

Charmel steps:
Rrpuuter vhift:
Frmizsion typu:
Supply violtame:
Cument Consumption:
Suto Domweer O5F
Sty (Saver un:
Sthy (Saver ollh:

Ta [3W & eV LE):
Aarteneio (BN jack):
Caze zize (WWHOH:

Weight (approx.):

Recermer
Circuil ivpes
TTx:

12-dT ST ALY Sensilivily:

Adjacenl channel selectivity:

Tternrodiela liom:
AF nukput

Transmifley

LT output:

Frequency stubiality:

Muadulutiom syaterm:
Mavinm dewviation:
FM Iuiise: (% 1 kHe):
SpuTouy enissioos:

AW dislor Bon (8 1 LkH):
Bicrogalumrw bype:

(K 1140181 MHz 420470 MTE
(T) 144148 VT T 430450 btz

5., 12,3, E5, 20, 25 d K0 kT ¥z

Jed0 kHz , 1% MHz [proncarcnidsle)

T, T2

400 - 12-y L

YHF LHE

AU A AU LA

1R mA 1A maA {3 ma dualas)
Sy 49l (R mA dualay)
<l.hah =150

¥TTA-R3 mibher flexible
ST 122 % ZR5S rmm w i PR

330 prams willt BMB-31 d antenna

b=y mseersinn Huperh eterodyme

45,05 MHz & 455 kH.: (YHT)

SA525 MT T2 & 433 kHe (LIHE}

= 0,158 uW {VHF}
< 1181 1V (TR

=5 JdB VHI
=elbdli LHE

= 65 B {¥HT), = i dB (L7 TE)
0.2 W g 802 for LU# LHD

Sue the chaedat rcht

Beter than - 3 I
fut -HFC ~ 1607 Ch

Yariable reaclance
15 kLH:
Brdter st 40 B /ol WH

= B B belmar camier
= "-Iﬂ-:'ul. w SR b x devistiun

-k} conclenEer

Betary

- Ll ;L N
FEA=14 Oiry Srd | Gase
[4 =88 calla)
FHEB-2104.8\F, 500 1A
FHB-23 (4.8, 1300 mAh)
FHB-3Z5 7.2, i mahl
FHB-38 [0.5%. GO0 mah!

VHF
| CutpuE

2o

2.0
2.0
4,04
5.0 WS

UHE
Buipyt

(-RU

1.0
(=R
HAR)
o0 W

Specification wulfect to chmige wibiot odioe,
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Chip Companent Informalion

g inargngs el nalizaie anace ot the diadnguisking

TRLL T L eaTmen ST cipaceata,

Ceramie {apactlars

Biosistons

fndficotan Lefiors

1234
567
0.

Type| L W

1A 20 12k

[Unit: e’

ETIRE: 1.6 | 045
A0S 1.0 A6 | nE

Chip Component Information

[ Unit. oope»
Type L w H :
e 20 | 125 035050
160E 1.6 | 08 0.EG--N85 -
06 1.7 | N5 AE--UET

“Lerig Tun

Type L w H
rooan |1 1z
My 3.2 1.4 1.6
B 34|28 1B

BE [ 37 I3

Type  WRAC T/TOW, 1/T6%
Marking®  1(Wy, 2EE, 473 -

a7
R |
Tan unit D whill Multipller crde
J a 1
T R n'
g z T
E: & _ o
1 4 1
5 G T
6 [ ¢ e
T |7 10 |
i K ¥ |
s »_w
F g
1—1I0
e fale
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Chip Component Information

Replacing Chip Components

Crip s earils e etalled ex sk tactory b oo nes
al abos, The firet ope poaces & apac ol sdbaedws resnoes The
lacation =hers e puirs iz b irestlend, ured ke soleols
Turnda il 2lare aare oeang waiaao Bwriia,

T single-zided soarda. aolder peate = applizd to the
Laatd iz then babed I harden the realn and £ tae solder.
L'or doible-sided boexda, ao solds wesee 15 applizd, b O
Temrtl " makent Do wegnsan] 1o UW Ligit ! 1o cure the rasin be-
tare dip-soldering.

Lo our laboratorise soe aeememe abops, srwll ol

ol ekipy campoareats g ramted sowenn Uy Ty ol ing i gl

vl seeein, placioe wr o Pwemsseed, ai Laen solderiey bor vary
ereli dael straemns of bos gir (withoot prmaoe i vonbeel e
oy soldoomgr W remoans the o els by Ties raame g 2ohlere
uEing B sECUL™ spehon jrom, carmick eaplUess o ligha, oemdy
viwanen ol iler e L, wen? Lhies Tiredadngg ibe adbeaive with
LwBlnird.

1k mpecap, yenam, soldoerdyd du-seoledemimge mpozmenl i
racorrndes i rod campet to do oo Lok of Gl replozrinenies.
Uitheraie, B0 s weendly poealile o engees el ceplace ckhip
Coponenta witn aaly & tapered, tamperataa controlled an. -
doriper mom, o osct oof teevczers sod bradend coppee salider
wodt, Saldveing irea foocoreire shoels Lo Lefver BEDT

{ASAK

Precauiions [ur Clup Replacement

1o e drgesarrect oo clip ToceelonT, e dee ol dtiesn
g el The: T

[evar e L3k A chip comporeas. Digpoze of a:d reocoved
chip comrpooorbs immefinkesyr se nse nfvng il e
11Tkt

T aldg=ing ieee o0 @ sesnenls oo Tesz D s lan

vt Uher eongianeio s an iciced.,
Removing Chip Components

o Braaceea he soblee oy gach “oio, one Jow al & boe, wziag
ao’iet wizk wetwac wizk nom-acidie rflux sa aaoem baloer
Jvniel wppleie g prevesaee, er de oo gl seneee e

hirvieg Feana e chic's slerirode.

o0 CGresas the el on bl gide: wick pwoorers, eod seoily
Lweidl Lbe Lweesard ack ael Loellh Cio Trvak e sl
hand § awhily g torantelr beat o eoea electroce. Bie reneful
Dol prerTimg L Lol Pevweess Pecirn e Toomeed . Thisizaose f

H: chip wlhon vl

! AMty= rymovioe tae chip, usze the copper beaid and
sl loriap e ey el way sty e e sclder ead socack
o Teern Tor fneisallatioe nf thee ceplseesnent par,
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Tnstalling a Replacemeni Chip

&2 L vl o nd 2omme ekip somzencnts 15 nok vdicesl g

lag bads of ibe clup, e carefu. to Fet ok epnl oo fur e

placeraons.

1 Apety e arsd] oo, of sclder to toe ELC o Ore S
wowrne T elip isotn e bsteoed. Aovaid s tuw mech
aoblie, woil way cavae bridsing Lsbu-bog beoother
Farte ).

o lold che ox’z erith teecczers fnootdee disinst ceosiloon, aold
appls tke aolderior irem eailc n oomiow line lhan L2
iralivaenl iy L wervow 1 1 disgraon aeloaw, Do ooc aoely
heal far e L & aeccade.

W Merngre she twcezers cod sl ol ~xle node alaere

sl i e mnmner e deesila,

Chip Component Information
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CNTE Lisrit Remonal

T the radio off fthen remcrs The s tary and 2ol
ca=a, it 1ged,

1 Uz a4 deep-ended wrench bo remove the lock nul
roim Lae DAL kool (Miewee 10 Also reraove the
el s Tocats ] etween the EAR cncd MIC ja-:'k
om the Bz PEHE].

Transceiver Disassembly and PCB  Access

M Curciully acparate the frmt and rear brAn=aelver
hatves, zef the fromt half azide [or nowe

M Roemurve the thres (3 acrews 55 gb o be ‘o, 2ol
spparate Ehe CO, IAC U asscmbly [rom Lhe zraio
ciils Be corelul o L los: the battery relezws Slide
arie] it Al sereee

Figure T,

O Law L triceoetver oo Bag suelace covered seilh
a st cloth ks protect fhe hont case hom marring,
arus pemeve e eighl (8) mear-panel scoevrs (Fignee
21 Bu corefunl med B oo mearweved sercwes [hoerc
Apear sivnifar, bulk have Ji frerent types of tread-
o/ pitcl,

Figure 2.

Figure 3.

M THuraneat the Elat ribbon cable froom it's coaaweclar
on the CNTT. Limit Ty nagingy bwen fimgrentine fee slicie:
vl e walde release, then unpslug the cable [rom
fhe: Moetaer Tnit (Trigore 45

FLAT RIBEON

CONTALT

LINET PCE GHTL UNT

PCE

Flgure 4.

Ml Ponkmivgd Suppdpmenr

&




Transceiver 1)isassembly and PCB Access -

 Boewt aagle the EINTT Tnit upweeard and eniheeard
away From e hdal™ LUl 1dd-Mnolher ITut! Remevald
T Referiing by Figure 7, reroosve ibwe dive (5] screws
[rom the 143 Mother Unit, thoere carefully Tift the
coppHT dhield plake o esrose the 141-kdolber Undl

e azzernbly

CHTL UMIT

410 M THCR
LT
Flgure 5.
Cosfact Ueil Rermoval Flgure 7.
I T & wmall Aar screw driver and slowly pry the : - -
) ) i1l ile 142K il
fwo mating conueciins and CONEACT Loie BCE A Lill the 142-Molter Undl up 1o deee il fee inter
Eosord cormmector S1001.

[eve frvun the 144 and 450 Mathar Tiif hoardz, as
showin belony (Biguee B Albermaiely pre betwoen g0 g0 thor ITiif Remonal

the fwe points o separste the unit. Waretng! Tl ) . i
1 ™aAth the T44-Rdother Tonit removed, HEE the ghiald

cetrorne cenbon duzing Lhds slep, as delicate su- ' T _
fage-rnonmled cormponends aoe oceSed soouced the prare fo expoze the 430-Yother Lol as showa
buzloer [Fig e 85

[t F-proinls,

O Rermmickes: thie simycle serene at the vpper-led; comer of
the F20-Mother Lot o remove lae BN antenow
[k fmve Tigure @ on tap of nevt pagel.

Figute B.

2-2
PSR e indea ! Senninmcene



Transceiver Disassembly and PCB  Access

M Wik ihe Ch UL Oir exposed, nobe s tab moisity
s TR

+ Lead
. kY
.--’r = ﬂi;!j: ‘[j i !’E e T —Lead
b e
Sl ; R
II artmnr I
[.-T ] A
ol _

@) =

100L = 200, .0UL. uuuo, W, i il nnnr
Figure &, . },

A Lhis compledes the disasgemnb™y mroceduee, reas L r:;/
serable: wll units o e povopse manmer, payim at- :
temtinr by seress e anl localion, Witk the O
Lmil remicved, rfhe ban:lucent kesbomd mene-
cauwe, PTT or POWER swikch covers can b

popned ouk for replaccowend i needed. = i
v mere 0 feep (e eubber paskel nrowndd the
CNTL Uit MIG & EAR ja, and fe cargfully O lo remowe the nld well, corelully wnsoldsr each
alicyi i) weilh ase cut-oik enten reiresdaching e tercndaal o e CWTT TIndt POR and 1 2L Zree,
COMITL LI e inde e ot M Mowal Lae reprlacement ceclin thi simdur nacensr,
cheeTvity prover pelarily wlhen snskzilihng ik Best,
Litirinm Backup Battery Replacement peel oif the achesive backing fow Lhe plasitc -

Tulirw soal (1 Lo L4200, &nd place e aeal an

The: lithium backap Sattery does not normally ;
' Lo of the el

e wn b reocaced [oT several viee e, Howioewnr,
toa replace: the oel], aoder Yacm: PA QURN52F

Insuiating Seal
PN RT130420

T

CNTL Unit

Lithium Backup Lithium Eackup Battary
Battery BT1001 PIN QRO0ODE2T
iPINQSOOOEZT

24
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Exploded View & Miscellaneous Paris
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i LOTEATRNT [FAN FREANAUREW MieE &7 ]
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The FT-51H is camcfully alipred at the tactors “or
the specilica] peduvrinnno: aones the zmaterr bhang,
Eealignunent should therefore nol 5e nocessaey cx-
cept m the evenl of a caponenl failure. Al compo-
rent replaccement and service shunld ke perlormecl
only by un authorized Yaeau represcnlalive. or the
watranhy policy may be wodd.

The lollowving: procedure: cover the somrelimwes
crilieal uned tecdigua adpasmenls Lhal ave not aorimally
resmited once e trawsceiver has deft the factory,
Hemiower, 1F damage ocoura and some parls sub
acuuntly ave meprlaced, realiprunent may be regquivesd.
Tf 2 widden prebbem coeues durioge normal operation,
il is Jﬂ{Dl:.-' clue tn compoment lailire: raa]@mlu1t
sivauld mot be done ol aller the Lesdly coonponent
has been replaced.

We recoruncnd that -orvicineg be performed only
b actlbaoirineed Yaesa service technicians whe ave ox
pariencesd with Lhe clecuiley and Tully cyuipged for
veprAll and alipormuent. Therefore, of a fault {5 zns-
pected, enotact the dealzr o whom e Lranseciver
wes parohased [or inslraclions rogurding repai=
Authorized Yevsa serviee teehnician: realign all cr-
et anef make compplele perfonmance checks Lo e
sure complianoe with laclory specitontions zfter
replacitg ary Faulty compoments.

Liose who do undertake any of the [ollowiog
alipmments 2ve caalioaned Lo proseed ot thueir own vigk,
Froblems couscd by unauthorsed arternpre al re-
alignrmemt ate nob covered by the wraranly policoe
Alzo, Yacsu reserves thee right to chargre cireais and
fltgruewent proredures in flhe interest of ‘miproved por-
fromance, witliod ok Byl oweners.

Lnider o circurnstaneess shonld any alijmmen) be
iluenpted nnless rhe nermal funciion and aperatlon
ot the hranscciver oo cleaely irdecsbood, thie caose nf
the mallunction has been clearfy pinpointed 2nd any
Faulty components replaced, snd vezligrunent deler-
rined to be absclualely necessar

The following Lest coudperent ol wcoeweh fa-
n'Liii;urit}-' with 15 comrenk uwe) iz TECEEYATY for com-
plute realiznment. Correclion of problemes caused Ly
misaliprunenl reslbieg [nne use of opropsr test
equiprmet 15 nok coveres] under the wamanby policy
While: mnet shepes Jo nol remirive afl of Lhe equEpoend
Irsted, {he interactions ol some adjuzloents may -
quine Ut reone complex adjustrents by perfoemed
alrwarda. Tho mot stempt bo petfonm only a single
step unless il iz aealy isolated clecloically doom all
other zlops, Have all test equipment ready befoe

Alignment

veginning, 2ol fullow a1l of fhe sleps inoo section in
the uedor presembed.

Required Test Equipment

kI Sigre] Cremerabor with calibratoo
natprak Tewel af 500 MHz

2 Dhevictiom Meter (linear delecins

3 In-line Watkrneter weith 5%, ACTULACY
Ak 200 Mg

[ 5002 BT Thimmy 1o
O &-L2 Adb DUty Lo

M1 Rermlated 10 Povrer Sueply adjustalale
Irounc 3 Lo L2 VDN 2A

(1 brequency Counler: 002 pponaccuracy
al o hHz

"1 Ak Sigmal Generalor

T AC Voltmetar

71 D Naltrneker: high rmpedance
J VHE/LHE Sampling Couploer
21 ALY Meter

Alignmend Preparation & Precantions

A FHEE durrury load and in o ws Smneter must
be conneted to Bhe trenn antenna jack in 2]l prooe-
dures 1hal call for wansmission, vroept where spoi-
Lied ellerwize. Correet ulignment is not possible with,
&1 amibenna.

After complating ome stepry, read the lellowing step
Lo delermnine wheller the oo et couiprrent will be
recpuitsd. Tf mnt, removee the fest equipmenl (except
Gummiy load and wallioweker. I comnnecte) bufune soo-
coerd g,

Curriet alignment requites that the smibdient lem-
peralure e the same as thal o L lricseeive: ansd Les)
cyjle il aowl bl his tempoerataroe be held aen
stunt botwoeon 207 ard 20PC 082 - 5a°F1L When the
tramzceiver iz brougktinks “he shope froon ol or cceld
air, it showld be allewed sonee Wre b coake do e
tempecature boetone ulignoment.

Whenever prossible, alignments shinlid be prade
with ogcillator shields zad civonil boacds lendy al-
[ived in place. Also, e Los) cquipirwnd :nost e e
crtizhly wurmmed up bofore bepmning

Mo gl Jenalz G 2B pgferiad o i e aiigine

recaiire e bazed op Ul - 85 007

FTO1E Tirchrael Sopwloemend
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Alignment

Alignmeat Power Conneckions

The FI-FLM moast be partially disassemblad ko per-
sowem Al Lol ing three steps. The conlacl asscombiy
must ke emovad Lo allow access to the adjpastment
poinls, id power towst be epplicel sing minialoee
biessk-cm olips. 'IThe prraphics beline chowe the test
Peint ez lions and how 1o corwect Lhe hook-on clizs.
Eelor by the PCH Acoesy & Disosscmbiy chapler [oe
propar divaseembly inshracHons, and crsor yoo
have the proper hook-cn clips before beginming.

144 RF ADJ.

Ty = TC3001
VRI001 TFE00? tpeag1  PLL REF
437} RF AD. GHD +11¥

Alignment Polnts % Ponver Connection

PLL & Tronsinitter

Set up e test equiprnent as shosin lor kanzoeiver
alizmroent. ¥With the batrery comtuct asscrnbly oo
meved, apply 11 VIR poweer Lo the iransceiver nzing
mindibares Lonode-on elips cpplied totle poliiz oo the
Comtact Lnit FCR ag shomen heloge

SRIRIE o | nouAL
Eamaiina :nuplc' -um-

*hh-rRF |, Intnnm
ZunneLzuz . Wuitnule
'

-

l L
| | F B TET T
N LTI H O | SE— |
Kirar
.[ | "-'_i.- -T_ Y
I mn.-an-y :r = | =
Counls | _||'_,'|'_,-I o
| N
| II_—_— =l
- -
BEsiea | ] ettt c e -—=
Aenwer 'i::_"'l::: Tan.lnma 132

: ) Spcha Aupp ¥
LN A UED
Tt :
T

Refor o the awings below Jor YHI and UHE

Aligmmpnk Tosints.

1] l_n.i:',: L
1 —
T s
. T p— | e
e
L]z e |
A T
p_.l |!_ ""'","“'u"
i o
T R L
[l =
- = Akt —n:.! - F
(a5 = -y

144-Mather Unit Alignamnt Paltts

T

L~ TREOGH & TPEGDH2
[-- I —~u i |?T_ T L3004
L~ r'l m :|i [ h-,_:-j«j-“ - T CAS
= Ty 51‘_"1 o ——TrCa0E
L~ 1. o+
1 =
- u CE T
HOOK-ON B R
o MINI-CLIPS — [ —1:;5 L
pCa B T TR,
Heoak-0n Cllp 02 Power Connectlon | E"FE W tgt — | Z.
420-Mother Unit Alignment Polnls
2-B
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Alignment

PLL Referevice Freguency

1 willh the weattmeter, dlrumny Loal cewd frecpuenoy
conher commesled Lo the ankenna jack, angd wikhile
tuned b the cerder of the: TITTF hand., ke Ll drane-
mitter ancl adjust TE2001 oo the A3U-Sotheor T,
il nevessary, s e cotnler reguenay s wirlyn 100
EL: af Blhe displaved frequency on fhe bL-3100

Iriasimirtier Toawer Aghistment

T Commeat Lhe 500 duramy load and indine weatt-
meler by the anterma jack, L W the TTTF hand
center and zelect Ligh peswer oustpart. Kew 1L
tramsndiled and adjust YR300T on Lhe 430-Mother
Lnii Lesr 3 W0 BEW on Uhe mcsor,

M1 Tome Lo VHT band cenrer and select higle prover
otlplt. ey the itansmiller aond adjust YR200 oo
Ebwe LM oLher Lindd dos 38 21020 o the meler

Tda-hfutlar LN Vateesiage Tronaformmer ’hwf'.!-ri-*'t

O Cormect Lthe BT sigmal aenetator to U e e
fAck, avud conmect the 412 ey Lol aricd ST ALY
Leler tn the EAR jack

'l the: transceiver ancl the 320 wipmeal LB 0L L0
the bant ceoter, and mijact 2 :1grlaln1|:u:luJat-:d wikh
i34 e ey deviation ol a 1-kHz oo,

B Acinsl L2018, L2016 and L2018 oo L 144-Iother
Ll lur ephrman 12 did S18A1 (et a9 AT lor
12 T ST AL,

Crritart Lin-

1 HI:I B IF thap Ln +

d3-fdother Uil Inlerstage Transformer Alpmment
ImporlanE! Before procecedingr, enzure the 4750
fatlier Lok is ermancdad to e Lrinsoeier tear case
Ly ninstalling Hie live proviously remnosvcol senoswn,

O Lnplug, the: CONTACT Lnil oo the 1441- dr 430-
Suther Tnit azzembly, West, remove e 3 sorews
frim the shizld cose o Bhe T44-Mather Lndt, <nd
remiove e shield oo,

“1 Ferniwve the 14d-Maother Thnir to expose Lhe £30-
Wolher Uil Plag the CONTACT Tnit into the
430-Mother Linit. Comneet L BT sigmal generalor
tn the anterma jack, ad §-£¢ dnnrge Loodl and
SINALY meler b the: EAR jack,

M1 Tome the iranzceivier and the BF signal peocootor ke
e bend ceuber amd inject 8 signal medolated vt
3.3 xHe deviatior of 3 1-kHz tonae.

1 Adjust TE3002--TC2005 for oplizur 22 B ST AT)
wat leawt -BATi0 [or 12 <lB SINATY). Thiz complele
the firsl parl of the alipnment, se-asscuble the
lratsctiver el proceed o e mbered Sgatan
Alpmmest Rewtioe,

Intervial System Alignment Roufine

The remedcder of the alignment wses o rootine
progremoneed n Ehe ransceivern s routine simpli-
Pe- many previcusly complex diverete compenenl
sellings ancl adjustments wirh digitally controlled
selitoys via frmt panel builans and LOTY indirations.

Tranaceiverl adjustments inelude:

v Band & TN Selection (reinais babd

v S-Meler ball Seele & 5-1 Adjashment

+ Soucleh Thasshedd & Tight Adjustment

= dedulation (T ome 8= Hig W} Acljust

O Lo begin, set the tramsced ver to the YHE aoel UHE
buod center, then ton Lhe Lrabsuiiver off, Text,
presz and hold & and g tograther wlite
powrering Lhe I:.IJ.JH apraim. The display nowr shomes
L 2iesid sotting. 'u*ﬂ ot the sl imoe selUgs g ao
selnuballe ared aie loft as sel Jroan Mae ot
Tn the alignment, cach adjustment iw selected iy

wptating Lhe Cral kot Alicnment iy per fornel by

holeling s DA ke for 1,-" secord (G Sk, them
injeecdine 5 signal of the roguired Lreguenicy and iovel,

Pressing B aller o hkevel setting or acjustoest i
umdn_ ElDIC‘ The: emtry. T exil Lhe alizoment roabine,
pruss idedy. Atk per flIlI‘l‘ﬂJ.tlE'J b wystem aligrment in
it e 1h1 Ff}, ind i wal sttingr can e reliwred Lo e
adiusteel sluuld the need arize,
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Alignment

VITF Alignment
5 Meler Full-seale Adjust(VHT )
- i i
¥ YD .-
ﬂ.!'rE'II'IHMI -
o
i F L L L_'gl.J

O 1fwom haven't dene so already, perform the powar
on kev combinalion J__'rrE‘i.?]_Eﬂ]':Ih’ Jevcriled then
ptoss @—h@ 2o thad Lhe vight display hlanks.
MWent heled @MY fen 3% sacomd (@ blinks), of fhe
hoginiing alvack seleelipn, . -

IR [ I AL P

T mject a +70dlw kb osianal (13.3kTTe deviabion
1-kHz) 1o thwe artenns inpat, press 85 o save the
sarttingr @ rns of7), then rotate the DIAL koob for
the nexl sebing.-

o beale 5 T Adjnatsent{VHT)
; i Elﬂﬁ o
R {xERL
o

-1 b

o A
3 Adjust b geowrator leved to 3681, peess B0 and
ruterte the: DIAL fin- the naxt setting.

Sigretely Preser Threshald{THT )

EOD -
G0 THEF

F Adjisl Lhe genecator level [or 2 —l;dl:lu, ngnal
preas B gl rotate the DAL for the next selbng,

Satelcnt Presed Ll (VI

WRID ---
TT
GG TIS3

O Adjuzl the generator level for a -3d B siaal, then
peess T@MF oo rotate the LuaL for the nent settine

v epiation (wRE) Fer A3, B3 A 03 Porsions .mi;..,'.

A riinet
PGt -

Mal H Y

O While led 1o 160,000 MTT7, adjust the AT remer-
ator level Lar 25 miV - g &1 kELz to the MIE jack.

O Haold i3} for 1 second, then ke fhe ts and Preds
infj 1o ohlzin s A2 - 4.5 kH2 on the devialion
muter {£3.7 -~ 4.0 kHz lor A% vorsion), Press (@
and rolare the 1xal. knol for the next wetbing,

i depdaliar (VHT

e |
MUl L b
3 lune Lo 146,000 MH= and adjugt the AF memerator
for 23 W ems oulput & L kHa 1o Lhe MIC jack, Key
the rranzmnither amd press .,_'J .-'I:,___,} oy ubtain £4.2
~ 4,3 Rz indicaled on the deviadon meter [ 5.7 -
40 ETTs fir A1, A2 & AT versiona), Press @M 2ad
etz le Uw Dral knobh for Fhe next setting.

UHY Alignment
S-Adeder Fall Sogle A .:i (st LTHT )

-+« yy3&on
T
ris !

5" Ll 1y

3 Eregs @) }le sr that the fe display bBlanks.
Fermember rohold G for Vgecomd (@ blinke), o
Elae: hyrivanrivng of each selechion,

M Tojeed o +20diy Eb signal (=3.5kH > desviabon &
1% Toel, prrcsin (@M terave thie enliy (B slops blink-
ingy Mhenratate e mal knob fur the next wiing,
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Alignment

Lerer-Begle 5-1 Adiusiren(LTHT)

Tx Devvation (UHT) for 713, B2 & 03 Varsiores oy

--- 43500
B0 b

- - !,_H.__'ﬂﬂﬂ

H o4

O Adjust e BT signal pencrator Teeel for -SdRi,
prcss (@Y and sivrabs Fhe 1AL for the next selting.

Souelih Presst ThresholdfLIHT)

-+ S3a00
G THEF

T Adjust the RE simal generator leval for =111y,

press W and rotale Lhe DIAL [or e next seldiong,
Spielch Presel ight (1LIHV

(1 Wehile luned fo 4600000 MHz, adjust e AL peocr
alor Lo 25 1 qye 0Pl % LR to the MIG jock.

O Hold W for -4 second, then key Lhe Lrinsoisies
and pese (i %9 (o oblain 242 ~ 45 KT Tz indi-
eated n the deviatiom meter (5.7 - 20 kT 1> for 43
version). Fress @M and relale the DIAL knob for
e el sokling,

Ta Devsigcivn Adiwstinent LUIE
* nn
43500

MM
iy L EE

L.t T,
ol Tihd
M Adjost the Bb gignal generator level for -3d iy,

then press Ba) and rolate the DiaL [or the next
sollimg.

3 Brturnto ihe UHE baosd oooder, Ben udljuse the AT
werieritor atteroaboe level fur 25 oi e 81 KH t
lhe MIC jack. Fey Ehe Fransmitter and presy
[ ) A%y Lo ablain _=L'?’ - 4.5 kHz indicated on Lhe
Jdeviatron meter (237 - 40 kT Tr for A1, A2 & A0

TRTSIONI ).
Thivompletes the: intemmul alimment reatine, tosaes
all wetbhns and exit, press &L, the Freguencys dizplay
will nelurn 1o narimal,
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Alignment

CEL Resel

As a last resort, if you are unable 10 gain contraol of
the Bransociver, the FI-31K can ba reset from Lhe
kevpad 1o clear all sotlings, memuoties, channe
atep and repezter shifts to their factory defauts,

Tov o this, Lold FA6, G and 29 depressed
while lurping on the ranzceiver LCPL problemes
remzinufter pedocming the soft reset, o hoed CPOT
reack may be performe:d as futlows,

71 Tumn the tramseeiver off and dizoonacel all ca-
bles.

T3 Separate the front and rear Branzcciver body
lalwes {az shown in Tromsceiver Distisodly on
pige 2-14

O Femove the solder from jpuungprer JP1008 nn the
'L Lnil near the lthiam betterviaz shown
in the draweingr.

M after waiting several minutes, resolder the
jaanper and resusamble the ransceiver.
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The FT-2"R elecivonics consisis of three Lo
boarda: the Ldd ancl 430 {3Hz) motberboieds Qor
Moather Units and the Comtral Tmit, @0 mamerons
minen Toards tha b maanl on trese. The maolasrhoarls
wluele the recctver romBends, 15 cned PLL cobsiystem
TCs, emed wvipport danghie: oanss [or Fransmif slages,
local WEO:, supply reeudotioe il sveileiiag ciremizs,
Ehe Clontred Thait includeys the mecroprocessors aned
trma memerator/ decoder chips, and supporls dagh
war boaccls for the Gisplay, leeys 0] kaevped, zudio
cirenns and an oconback board Fa coupling with 1he
motharboards. While reading Lhis descriplion, woo
car reler Lo the blisds dicgricn bor wn overviee of the
mijer worenns blcks, and to the srhermnafic diagrsms
Fon compenent deladls,

Awtennm Dlever

Locvarimg: RT from the antenna jack passed throngh
£ AN0-MWITe lome-prass Liller on the 470 Molaer Lol
Lelove applicsthon o B Dard-sesite Binge mebeeorks:
o P T5008, dicde DZ0E & 006 andd capacilor C340
o the 120 Mother Dot for GHE sigeals; and anil
L2k, cliesce TIN5 &0 2007 urd capaciBor C2Z020 o0
thie: 144 WoFher Unir for V1HE signals. These networks
Hlrer wHE sigrels [ooen the LHY reccives anl THT
sl 2y tram the VT TR receiver, allowone vach band mo
nperaie irdependenily whi'e sharing e same co-
FAIULA Cole e Lisre,

VIF Recepdion

VTIF sigrials passed b Lre duplescr ave applisd Lo
a Vareclor tuned bared-pa-s filker conesistingg of T2O7E
ard T2019 hefore BF amplificarion by Q2052
CAS0AEAT Lhe: urmnplitiod B s then band pass £il-
ierell again Ry watarine-tuned  taspmaAarors
LINETX20Y ard L2013 1o ensnze pane in-band npol
Fo 1=zl mixer CREOZI/DANY (250433710 Touiyr volt
i Lo the: vararines iy provecdesd by VTTR FTTL QU7
butfered Ty 2014 (22KEBHSH),

Lhuleres 15803 - 199.03-5%1He awlpod Ioun the
1444000 Tieat i amaplifieed by Q2002 (25045571 el
applied for Fra 1stmixer. The resulling A%05-Ml-lz s
mixer product s possed Uaough monolilhic arestal
iLler KT2000 0 7RI T TN fo vt avevay wl’ but Hhe
dAesived gignal, wwhich s .Ll'uﬁn an Pnher‘ [ (25
(ERCAXGYY berore delivery 1o B LE subsyslem 10
2031 (THADS30V], ermbsimee the 2l miser, 2ad
low 21 ewscillztor, Tiniler mnpli[ier, neise ﬁmplf.l'jn:'r, 5-
meter araplilier and soueleh gales, A 200l Locad il
is generalel foonn 593 T orecte] ®EGT, which
produces the <33k 1z 2nd Thwhen mies weilhibe 1s.
TR vigmal wrilhin 2031, The Pnel L' is pagsecd Lo e
ceramic filter CTENN ko hip aveay nmwansed miver

Cireuil Deseription

prodies, and B llen applicd to the Tineiter AL i
0203, which removes amplitude vatialioos in the
13%-kHz Ik belore detoclion of tie speech by osramic
cliser o tor COZET]. Thetected audic [tom pin 22 of
L0351 fa delivered lo lae CNTL Lait,
VHI Sgqucler Conilral

When oo carriser s recdivad, noise Al dwe ULzl o
the deleclor slage in Q2031 s woplified cad biend-
peas filterecl 2y the moisc amp seebon of 2040 ard
the netenk ratwesen 1'11'113 19 and 20, ang e pecli-
Hed by 1 KNS The resulling L souelch conool wult
ape 2 pacaec] b pie B9 ol dan CPTSOT0M2 W hils ni
carrier iw rcreived, pin 55 af O remzing low, sig-
nali=yz pin Boof Suly CPTTOT000 (M3E223ELHP] an L
Cencrol Undl o kecp Whe goeens (Busyd helf of the VTTT
I.CD aacf, und maolcdirgs the AT SMUTT lime Tonee b hlaclke
VT TH rereiver andin from pagsing throughanaleg pate
IULG-L weldle e signal is beion eecedved, and daring
tranamission.

When a canier sopears al the discrimcaaler, noise
24 perneeeec] droim Lhe ol o, causing pin 58 of OFIR02
B gror hiph amd syme g micropocessoe LMD R
activale e HLSY LEL. 'The microprocessos oo
chisrcoes CTOSS chip QIR0 (AK2343Y urcd TITWT -
coder chip QTR? (TOARIORE) for C1CSS o LILMF
code squeleh idoemation, respeciively, IE in? kris-
eruitZion endl foen sgoelch s neg actvabed, or F thee
receives tome rnatches that progranned, ihe mioo-
processor slops seanming, U active, wwl allowes aodico
En puvs thrucgh moting and amplsfier 70 O3
(TIAATZAE0) ke the 'ondspeaker.

VI Single-tiavd Dual Reoet

Wham VTIT simglisbend dual receive operahiom is
aclive, A porcHon of rhe received Wb RE passing
trogh e anlenne swilching neléock Gud appliccd
By the: VTIT Friont emd ) s I~.=.1T|'|]:|h-:r_5| thrimgh dindes
1220035 an the 149 Maother Lindl aned LEOUT on the 4350
Autbuer Ul e signels are bicud-sose Titeeed ol

- amplified by O (2504228 buFor: up pliciticon to

mixer (¥ (2504215 Thin miser aldo mecpives
nlpul Lo the 4305400 Lndl, atler i s divided b
fomr in CAUWIZD (JFBSSTE) nn the 430-Bnthar Tl
Lie rezirlting A B23-M Iz anlh-recefyer 16 Lk sigmal '
appled o the UHLE teceiver [F chain belare mmono-
lithiz filker XT3, and i theo bandlod G-t s o TITTE
signal would be o LFE operatioon,
Al Ll

On the CWTT. Tnat, detector sindio fom eithaer e

111 or A3 Maother Unir ds applicd Ltheesh analig
switoh QIS L o -2 (A MJU4OSEBY) br renevre Lhe

PR Yephmica) Spanicmicrt
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Circuit Description

USRS ke, i precenl, arud adds keypard beeps ang
VTMF mondlor tones as heecded. Vhe resulling zudic
iz cleliserecl Aleough the aspective woliome ool
und audio welector ORGP G F0FAF Flom the CWTT
Ui, which seieclz ¥YHE and UHE aadio on the inbai-
nal or exlerrod (BATE jock) loudspeakers, seoarate or
riised, throwerh QUY, Q70749 (28040 M2 and
ancdlio amplifier QL023 [(TRATEIZR on he CNIL
LInil.

LIHT Recepling

LHE sintala pissed by the duplesee aoe appliod o
& varactor-tunad hand-pass Flker comuytrmye nf TO02,
TEE000 aryd DBCRL 7 193025 bedoee BE amplilicalicn by
RN (2302228). The amphified BT s then band-
pass fliered again by varcclor-ihuned resonators
130048, L3028, Ca02n, DonZq aned TOCSHIG, L3027,

ARV TXZT, Awther prapali Herd Ty CONINE (2204220}
and Hlrered crce move by 123002, L3024, LI3ILE and
2022w casune pure in-hand inpot b st miser
LG (2504220 luning vollage for the varaciors is
provided by UHEF PLL (A9, Ballered by Q305
(2SKEE0EA].

Fudfersl omtpmt betwreen 570475 - 3 47501 T
from the A20-%YC0 Unil 2s amplilied By 3003
(BS04245) ancl upplicd t the Tst odzer, The pesolliog
RI23 0. Tt maiver product i passed threays
momelithic crysial [Der SELULEL 7.5 Hz WW Lo
slrip away all but the desined sigred, which s theao
inplitiod by OV (20421 8Y] afive dedivery to
FA TR snbsyrsbeny M2 OE037 (MOIET2VME, wehich con-
tains Lhe el miwes, 2o Tical esscilie o, Liniber unpli-
ficr, rnige r:'lT'IF.-'iHI:'TI. Sane ey a1'n1p11'fir-_~1' amid 1-ir11JE:]£_'i'I
galos.

Al local vl ds generated fromn SR00F WETA
erystel KRN, which 1.'!1|:u.'llll_|:': lhe A55-kEl= *nd T¥
rhen wruised weitd the Tst IF sigos] wiibin Q3037 Ul
2rul T s paszed Hrough cerandc Slter CFAUDT Ro s
avray umwAn el iver producls, and iz Uhen applicdd
o ihe limdier aonp tn QU¥I57, which ceorves wapli
Eide: warictivre in the 450-kl (7 T befine detectionm nf
fhex speech by ceramic discrimirater 213000

Lrelecled auclio Lo pin % of 29037 is delvened
wia the £330 WTeEher Thnit, CORITALT Tinit und COWTLL
LIcE rfor k'm'ul'.-hjg b 1085 de TITMT detectoas and

cle-ceppheyiag Kecciver uucliv arplificabion iz az al-
reacdy deacrilel,

LIAT Sauelch Contral

WWhien tuy Cicrier 345 received, noige al e oLipeual ol
the defector wtapre in OG0037 15 amnediliod wnd bl -
it fillerecl S Bhee mesise g seeHon of Q3057 and

3-2

Lhe netweod herween pins 2 and 10, and 1hen peoliied
L D201, The resadling L squelch congral voltag: is
peted to pin 95 of maein CPU QL0022 %W hile no camrisr
i rveveived, [rin 53 of Q102 rernaing low, sipnaling pin
7ol sub-C L CHOLL o e Conteol Urdt B keep the
green (Buegl hal? of the TITIT TTTY 0ff, and haolding
e AF YU TR T line lowr o block WIHY receiver audio
Lo pazaing dwough analog gale QL0152 wliie oo
sigmal is b received, as well sn during Srananris-
loa.

Whitn a carricr sppeers ot e diseominator, nose
iz vemoved froma the onbpak, cauging pin 35 of GLOLS
b go higdh ol signaling, mivroproocssoc (AL Ao
artivaha the HUISY T.RID. The mictnorsceasor Fhen
clecks 1025 chip 01004 (AKZEA3 aned 1L ME de-
coder chip CYLONY (TC35305F) dor CTCSE or DTME
coce siuelch informatem, redpechively. TF rot frans-
mitling and lere squelch is nol scolivaled, or I Las
receividd torse mabchies thet proocrummened, he oo
procesaar stops searming, iF active, and allowes andio
io pass Lweough mule and amplilice 1 {1023
(TOATEIA0) tor the Tond secaker

LIHT Sirle-Bamsd Dual Recere

When LHY single-izand dnal receive operation is
wutive, o pocdon of e reccived UHLD RU possag
thronagh the anbenme: swatching mebeorls Gamed aprlisd
lo the LHE Irond ered} is sampled via Giade L2006 on
the: Tdd Riedber Uit cocl chode 326 oo e 436-
Ylother Toait. TTere, the signals e bend-pesa filtered
ad awapiilied 2y QARLT and Q08008 (bath 2500200
beswe upplication b mixes 2016 (254°4357), ‘Lhis
mixer also meceives the third hormenie of the T4
VOED Ut The resulting A5.05-MHz sub-receivear 1st
Tk sigmal is Applicad toothe VHD reccteer 15 chain just
before monolithéc filter XF2001, and iy then handled
st us o VT signal wonld bein Y HE operalion,

Timmaniittar Awilio Stigis

Specchinput irom Le mioroplhone is delivered &
CIMs (MBSTO7EFPF) tor pro-cinphasis When passes
trromgh fhe splatter Alter seotion within 1002 ancl
QLa MBEHTOTEPF) fon TTE (imstantanenns desiz-
tieorn cunbrol) buoee delivery 1o Qw modulalor

TF Tome Turst ur DT 1w crubled Lo drsiodssion,
the Lone i3 prnerated by main CFO CFIRCE, bufSmad
Lo (RO s aopelied re #he 1T stage in place of
spewch sudic, Al the tooe s amplified B rooa -
g i the loudspeaker, 23 rnentioned hefore. Taa -
LI doses Mic Mile gale 201004 srhen ransmdl bng
a trme, e when tremsrission s disablodl

SIS Teohmfen) Sieprdemicn



Thie rwsdulotirgg s i o6 delivered Licst £ 2he Chn-
tred Ulmat, where it may pick up 2 gemerated CT0E5
tone, fhen is nexl delivered to bolh Mother L nizs,
where il is eiller disabiod (onihe pecciving: bard} by
L0070 {VETTE) o Q230 (UETF, hoth DVCAAZEE), ar
delivencd 1o oumdulatiog: varaekoss D500 (ot TTTT
WO ar Dl (i the WTTT W00, frequency medn-
Tk fhe Fid o camizeup 1o 25Xz Goo ihe wonedu-
lated orrice wb the Eransmittiog {reguency.

Late VIIE Transimit Slages

Oy the 144 YOO Ut the mod wivied zigoad Db
VHT W00 QA0 (2304228) 3 bufferad iy CHI)E
and 03 [foily 25C4226) and reinmed 1o Lae 144
Blthier Unit far amnplification by Q2002 (2504557,
snid Fhen fimal amplilicalion by VTTF PA module
P00 SS-AVAS) o e L4 Bothwr Lindl, Llhe racsodt
signal e pusscs throwgh ante 47 1 eve ek D200
berhire: rshoming o the dupleeer network omthe 144
“ther Lail ard then a lew-pazs (Cler consizling ol
L20UZ, L3003, L2007, CEN0A, CINLE und the duploser
consistingg of CAT (rmmted on the Y44 Motier
Tmit] and 13010, C331 C3165 and the LIPF {13004,
L2ikia, L027, OO028, CUAT4] mounded o the 430
“nther Tntk, before delivery to the 2ntkamma.

VHT Awlounstic Trassni! Peuer Canfrol (APC)

EF poweer outpot teorn thee VHE 1l amplifier -
surplad Fnd ractified Tay T2 (155321 ). Tie resul}-
ing 127 s [eel back theough Q2004 (PSAT586) and
{2008 {2ECA6 17 driver QN2 (2ECASET) ar the
144 Mother Lnil, conlrolling the level of diive 1o the
Fa reodule, aoed thoe the power oulpul The oocero
priwessor selecis either high or one oF fonr low sower
lewels wia (24011 (¥P1407).

When thee VHAT tromsmutter PLL o5 wedocked, -
while recriving, the unlock s'gal from Q2007 causzes
the LILL3 Dz o b dreepped wia Q2006 (DTAT124EE),
Al QZRIS 0T 24EE), which dizzbiles tranemiveinnm
by brasinys Final amplilier £X2000 off and opening W HE
1 e 02003,

VHT Traniamit ool ho frF'mr

Cleesaye thes TTT wweibch on the Key Tt palls one
side of the microphone low, which hnmg on QLU
[DTAVAAEEY, causiapg pin%s of micreproceasor (314002
an L Coateul Tnit o go high, The micooprooessar
thoen delivers appropriabe semal data o sul-CFTT
00T ke rasge the 1XY line ta the 144 Mother Loil
(tia lhe Contact Urdl) whweee Q2020 {URLBLT01 4 wers off
the seceiver, snel CR202% (DTC(HEE) and QA5
(TTAL2ERR) non on he iraasmdiier, This 1x zignal is
delivercd o the 14 Wither Tnit where: it cavzes fhe

Cireunit Desceriplion

T TAW line ton o igeh, wohrch in arn bizses e WHT
EA modle onoand cleses 1Ay sieiteh D2000 v the 144
Rlcsthor Urit. At the sume fme, Q2005 o the 224
loxthar Tnik fimg om Q2007 oy Lhe 144 Bdoller Lot
Lo i Lhe A wesdlule.
Pats LUTE Praatamint hitygea

(i Flee 450 3OO Lonit, e medulabeo] sigrd Lo
LHE %O 30001 {25C5006) is butfeored by 0E00
aned ANNE (C2ECE00G) andd refhirned o Fre A3 Motlher
L i [or amolilicalion by QB0 (2504245), and ter
finul arnplification by THT PA modale CR002
AETAIAMAL on e 430 Mother Linif. The wansnzil
slgrul wn passes Lwoueh anleice 1o switeh T30
e ntarning to the dupleser netwink and Fw
high-zazs Hlter consisting ol L3003-3005, 3021,
3G, 301, C3027--30E6, (5163 and thy high-pain
filter woreistirngg of TI0S, LANEZ, TS0, TN, C55020
ancd C3F2%, monnted on the 450 Morker Uindl belone
delivery 1o the anlenna,

L Avelemalne Peresnddi Poaoer Copdrod TAPC)

ET piveer cutpot froma the TITTE final 2 mpiifier iy
saripled and rectified by LSOGE (155321), 'The resull-
e I i ] back throogh Q305 {ATS26YY and
A0S 2554617 o driver RO (2505371 and
(3003 (25C4245) on Lhe 470 Mo lhey Uindl, conlealling
Eher level of drive & the TA module, and thus the
[ronrrr onpat. The micropracessor selects «ither high
ur oo of fowe s poiweer levels via Q3011 (XP1407 0.

When thae UTTN TLL s unlexdasd, or while receiv-
ing, the unlock zignal cavmes the THITILT line (o e
cropped via Q3007 (DTAT42EE), anc (23012
(TCAZAEER), which dizables the transmirter by biag--
g linal amplifier Q242 ol arnd opening LHE 14T
it TGRS,

LIEE Tricesmirt/Reveive Santefiimy

A ler LHE, closingg Wee 1711 line raises L 1AL
Tirwe wies CXAOVID cooecd Q21002 oore 1w Coardedl Unil, TThis

“line conmeck to the 46 Mother Thiit (vie the Contact

Lhdl) wrhere QE026 (UMO1OM) farns off the receiver,
ard CQ30LF (KP4 3 and OE022 {UMBIONT bon o
the frarsmither. This tx sienal s deliveredd to the 430
wather it whers it causss the TILTAL line oo
tuahy, which in b biases the LT TR A module oz
elorsen 0 owe i 112003 o Le 430 Botbwee: Codt. At e
sarme Hime, QMI04 on the 430 Vinther Thnit s om
(2003, CERIL on the 43 Moiher Lndl woocrisee e 44

e e
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Circuit Description

VHE PLL Irequenay Suddhezizer

Thu: ¥HE FLL circwibry comeasts of WEEPOAR0 and
WO bufrer Q4815 (hotly 280A228) on rhe 142 VOO
Uit PLL subsyalenn 10002007 (FE7E25) an the 134
Botlher Lo, and 128-MTTe referenee askoilletor
HA0RT L0020 il 430 blether Undr. CR2ULF conlaing
a prescalos peferencee divider, serial to-paralel dal:
lalch, progrrammahle divider, phave romparator,
charge pumip, band selector and o power zover cir-
CLUL.

While rvecsivng, VOO QBN cscillateg betwssn
T 0% and 199,05 MHz accorcling 1o Lhe lrarscoiver
woraicn drud the progrrammed neccivimgs frogoene g
The VU outpat iz buliesed by £9003 and rehnmed
to the 141 Molber Uik, wleere agetnple ol Whal oolpud
iz applivel 4o the prescaler section of Q2007 There the:
WVCC Airnal iv divided by 6 or 03, Acenmding b a
rom el blgnﬁl [romn Lhe dala fatch section of C2ULT,

before being upplied B e programmable divider
suctisoridf Ql-.’ll'l?.

The dlata latch zeclion of Q2007 also receives zerial
dividing dala Lecn subcpa QE0T o the Contruol
1Init, which canses lhe pre-divided Y00 sional o e
Arrther divided in e posroeasabde divider seclon,
clepending upan Bhe desived receive frequency, | s
tor provhage A B-kHz or 6.23-kHz derivalive of Lhe
anranl YOO Doguenes. Mearwbhile, e refenenoe di
vider seehim of CRE0Y divides the 1284-MT T2 crysrsl

reference o Lhe 430 Motiwr Urodt, 2lier beliering by
(5035 [23C4617), by 25641 e 20481 1o produce: the
3 ke qor kR ZR-kTT) foop relererce (respechvelyh

The 3-kHz {or 6.25-1:He) sintsal [eom the progriun
ratde divider (derived froom the W0 and that de-
rived from the vederance oscillalor ave apprlied Lo the
phaze deteclor zeclon of 2007, wlich produaces
pulzed oulprut with pulue durabiom depending on the
phase: differemee betwreen L inpui 15_11a15 1 iz
mulse hratn iz fAliered Lo O uned returiwed oo varscior
LML oo the 144 W00 Thhit

Clhanges i the Jovel of the TIC voltaye applied ko
Lie waractors affect the teactance in the tads civentt of
the WO, changing the oscillaling kequency ol U
VO aocarding te the phase ditfomene bobwesn the
sigoels decieed fromy the YOO and the mryskal refer-
crwe nscHllobor. e V0 I As phase-lovieed 1o e
crystal relorcnoe oscillakor.

Lhe ouatput of W00 Q2001 afler adleming by
CHMONE ared CHDDG, 1w celivered Lo the 134 Molher Lok
for Fn'“lph' ficawon |.'|],r LR betre s oplication to the
L5l mixer, as duseribed orevionsks

For WTTD transmission, YOO Q4L oaciltates be-
tweecn L& 2nd 130 MH= accorcling io e irsdel ver
sdont and proprammacd transmit frequeney. The
remainder of the FLI ciroiby s zhared willy Lhe
receiver, Heveower, e dividiog cetu foom e micno-
prosesser posach that the WOO frequency #s 2t Fhe
aclaal tranzmil Freqnency (rather Lhan ollzel for 1Ez,
af i Lhe reeeiving cazel, Adao, e YOOk medolated
by he spesch aucio applied fo TH00E, az described
previously, Kecoihve awd iransmit Buses selecl which
VOO ia mads cotive by CHON4 (DTC14NELR). TTIT
R0 (PSKAEOGER) o fhe 144 Mother Uil bullers
e WY L Lo uprprlivalion o ihe trackings burned -pass
filters 1o the merwiver fronk e,

When the power aaving feahure is actve, the mi-
croprocessor pociocicadly signals e FEL K koo con-
serve peswe e el shwirken lock-wp s,

LIE BLE Fregvency Switheatzer

The LHE PLL virewilry consists ol YOO 0501 e
VOO bufurs Q002 weed 507 (ull 230500670 i thee
430 VOO TInit, and TTT. dobayubem T 5008
(FCTR28) and 12.5-MHz reference ozcillalor 23001 on
thez 430 Mother Tnit. COEKR contuins o prescaler, of-
erence divider, serial-Eo-pavallel dafa lakch, program-
wabiie divicler, phase cemparaler, band selectos and &
v saveT Siveasit.

bor receiving, VOO Qa1 ozcillates hebween
ARR.IER and BRRAZE M H wioarcliogs to mmeade] verdion
argd the programmed recetving Frequency. A porbon
ol e WO ol is bBotlered by QS5 ancd pelurned
By the prescaler scction of GRG0 o the 4530 Mdnther
Lindl, ‘I'here the VOO signal is divided by 61 or 63,
acenedioe 4o a cood el sigoad doo we dak Ladele sec-
Hier of (REI0Y, Betiore beinge applied to the prograr-
wable clividor seclicn of (3009,

Ther ciaka Jaich soclon of {300% & 2o pocciinos soeia
dividingr datan from sub-cpu CANMNT M Ehe Comtril
Lindl, which cauzes the pre-tivided WO signal to he
Lo ther chvicled in 1ae programmalble divider zeciion,
dupending uporthe deslred peocive fredguency, so0s
o proaducs a kTR e B2ERTT denvative of the
cirrent YEO requency. Wesnwwhile, the reference di-
wicler seclion of Q2009 dlivides the 12.5-MdHz r_Lj..'m al
referemioe b 2560 (or 2048) toe produocs: the R-kTTe for
f.25-k14z} loop reterence (respectivelyh.

Thir 5 kHux [or £.2%-kH2) sichal frossn thye praesroone-
mahle divider [derived fom the YOO and that de-
rived Docrn b velerence oscillator ave applicd Lo the
Thaue detectin arehion of {0008, which prosduoes o
dual pised oufmat with pulse durstion depending:
aez the phuse ditbereoce beltwoeen the input zienals.

14
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This pulse fraiv i5 Jiterec o DO 2ad refurned o
araclor LAA0UT ony Lhe 420 VO LITéL

Chienpes inthe lesoel of the DC caltupe applicod to
the viarankorg affect the reartanrs in the tank cirenir of
the VOO chwwing the oscillaling hogquency of the
VOO aicordingg 0 the phiase differenos butwen the
sigmaly derived from he YOO and fhe arystal reler-
erce ascillalor. The WO s thul: phaso-locked o the
sryeste” reference oscillafor.

The onipul ol YOO QBNL s alzo bodfered by
CAN2 & RN el is then delivered B s £30
Mother Thail [or amgpliZication [y CEAO0G before appli-
calicu o e Ist rdser, us deseeited prosviouzly,

T THTT tranerigsion, VOO QR oo Tlates be-
tepen 430 md ASD Mz according b the mridel wer-
sion and programsd iransmil regquency ‘L'l
romeireder of the PLL ciecuidee 15 shaved wiflbe B
rimeive s TTomaewer, fhe dividing data frorn the micro-
processor is such Lhal the YO Irequency iz al the
aclual rarsiodt frequeney zedber that ollsel oo ITs,

Circuit Description

as in the receivings casel. Alzo, for transmizzicn, th:
VO iz moculated by e [iliered spocch acdico #p-
rhedl tithe tenk cirrost af TRNS, as deserdbed pre-
viu:uusl‘j:. Feceive and Llransimil buscs sclect wlhich
VOO s B S ke By 02000L TDTC1 4078, respec
Hwelse BF L QNS CZSKHUOGER) on fhe 230 Molier
Lk buliees s YO Ling Tow appliceibon Lo e Lrack.
e banad-pave s in the s vt fomt end.

Weapn the power savings feabure is active, fhe mi-
croprecessor periodically sianals the FLL L 1o con-
mltree sttt and <her ul]ur_k L TiTIE.

Ponper-Uhy SeifeRoime
Vressing Lhe orange POWER swilch applies 3 voliz
t TURATIR 53 pin 94 of muieroprooessos CIEOZ o

wakeitup Ihigovides dwvolks wia QU017 (XPAR1L

o e Conleel Lrcl AL e same dne, L2002 pre-
vides 3V via rogwluboe 10 2022 cocl Q2273 (both
THEATA300T or Fhe 143 a6 430 Wother Thaik.
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Notes
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