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INTRODUCTION

Ihis sardice manual cescribes the atest service irior
mation for {he IG-T21ATE, IG-S21ATE 144 My FM TAANS-
CEINER af e fime of pusication

¢owarsions of the 1C-T2TATE and £ versions of he 1521
AIE hawe btaen damaned. Ths Serdine manual eowers

P wason.
MODEL VERSION MO, | VERSKIN EYBOL
il | AEA | UEA
-TEA L Ausaliat Alid
=3 | Asia | ‘sEA
[ =l:l-'- [ Eurape EUR
L 5] Fassin TPE
HAtElE = Doaniraars DER
—= ___nl-i'u],}"'_“ i
=02 UEA UzA
IC-A714 =0T Ausiralia MUS
#i AR LEA
=0 Carope CdR
I-GFF =ea lawan IPE
oA |r_.|=:rL_ 1T~

T upgrade gualily, mey eleairical or dechanicsl pas
and irerna cincuits ‘sre subjact o change eitoul

tatiza of sbiigation.

DANGER

MEVER comnec! 1ne ransce ver (o an &% cutlel or loa DG
P sy Ihel uses noe than 16 %, This will ruin 1he
transooiver

DO NOT exposs tha Irerscalvar [0 ram, 2w ar any iguide

OO NOT reesmse Phe polaritas ol (e poses supply whien
canmEchng ha lransceiver.

DO NOT apsy an BF sgnal of mare than 20 dBm 1100 mW)
la the antenng conmscior,. This coukd darcage e vans:
calyartz-tronl and

ORDERING PARTS

Oe siete 10 includs 1he Wollowing lows SGints wREn ardesing
raplasemenl pars:

1 1I:|-I:|i§1 oradar numosrs

B CorpaniEnd part murrker Emd rarme

4. Equipmant modal rarrs ard el nams
4. E'LIE:'-‘“E:.' regdired

CSAMPLE ORDERY
(R e cichy | R P~ PR LT CTIA IFUMT  Spieses
IR Besa FHEINZIDEL IGTHE Rearpingl 9

Addresses are providad or e inside back cover 8o yoir

REPAIR NOTES

Waks sure & probkm iz ierna’ betore diszssembling
1he franssaiver,

DO MOT opan (he traessaiver il (e IrEngoesieee g
disconnesied Irom ils powier soaecs

B0 MOT force any of tievarisbie componerts.  Turn
tham sowly and smoatnly.

D NOT shad any coouils o elsciiond parts- A
instalatid trting 1ol MUST b wsies oo a0l ssiusirmenty
0O NOT =esp zowar DM for 8 lorg tme wher Bk
Iranscaiver 15 Safecine,

D0 NOT transnil pmver a8 Signal geraratar ¢ a
swanp geraraboe.

L BLWAYS connent a 40 9B — 50 28 astanuaior Deteesn

1| rarstsrar and B odayiation melar of  spEciium
Riaalyser when wsing such fesl sauipmend

READ the. irsiructiming ol tesl agupmenl thorcughly
oElore comneciing agugnant o thie iranscalvar
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SECTION 1

B GENERAL

+ Fraguer oy Zoverage

= Mo

* Tu~ing atapa

= Plurmiber Clo gty clEnnels

* &narne iMpedarce

L Lanll BEHEry PACKEICASE
=Exiarng, OC poweer

& Dufent drain gt 1.5 W, Tynie gl

» U3abla -empoerature re~ga

» Freguonecy slabl- iy

» Dimenzicns (with BP-1270
iProjeclions nel Incladed

= Yagh: [with BP-151]

B TRANSMITTER

=G Lol peeeed (7 13,5 W)
+ Modulation aysiem

= has, frequcr Sy delatian®
* SipUrio.as &miss one*

= b zroahunG imecdancs

B RECEIVER

* Henrlve sysiem
= Imigrmed 2ly Ireguency

= Sarsifivilys (fur 12 dBE SINALD)
+ Squelch ganaitivty (threshold]
= Seluclivily

= Spuricus esponge relsclon
"Btic*

* Aucdin lpun pasert fal 1.5 W

= fudio cutpud impedasce:

SPECIFICATIONS

KODEL | ¥EN3ION FrEabJ=HENY CrivF S ARF
JE 44— 149 Wbz (AL Ao 120, ddb-dod M1 L (O
IZTE & Apahalic | 244 145 M2 T A4 143, AS0-44n KD (7
fnk 44 J4E Mbz 1 A BB AL, 430 -d40 M1 2 (oA
Curaay 133 dd M-z CFL 4 4G 400 .'Hl:l M2 15X
ICTo T awan 1L - -1-!'.-_MH:|: Ii r:l:'_-i.‘.-uﬁ. I LW MY T | I Y|
Dnimak | 100 AR MHz T3 - 44- 147 495 -455 M7 RX)
Ll 180-" 45 WIIZ 1 £12 -1, 90 -ddu K-z 07
YN Ted - A7 WMz [T
caim | mugtraa T o1ca-tdE Mz TR
A%R Tra- - 48 MH7 (T 3R - 274 AN
barope  1£c—"dU WIIz TX, 1442 cI5-a40 Mlte M)
IRT?»F Talwsa 1L5--4F MH- ITE™)|
[ 1oy Ctec—caw wlle MG 10 - ra R

i rac)

oo, 10,1205, 26 200 20, 90 or 30 kH:

1000 s M ncan edge, 1 <&, 1 repeRt meme ty chennsls

120 O juoalanedad;
DORS-1R1, BRARE, 90153, 4 dry el batieriag wilk BP- 1549
A-1GW 2C (neginlive giourd;

HIGH TFa
T arsiril L1 T4
E LW | L5 Kl | [
. 4 a i1
i P sree; [T TRy S |
Sairo auclz aulpis ik Y

=10 G +8Ci+14°F 1a +140°F)

10 ppm ol 0Nt 425000 3 F o - 12EF)
AW H 111 H) % 25,5400 mim

P 4 ATH) = 1.4 In

a1 e

BoW CHIGHY, 4 WO T, 1.3 W L O 25, 10 (LOWY 1y L e (B O
Variable raactence (requancy rmodulaln

=5.I kH*?

Laas than —00 dBE [HIGH), Lezs than — 40 48 (E LW

2 kOl

Double-converaion zuparhasarodyna

15l 3025 Mz

2rd 45 kHz

I es2 1nan QU8 Py ter WHE; Less than 122 @y far UA= (IC-TE14E only)
Lezs fran G413 gy

Mare than 15 kH2r—F df

Lz 1van 30 kHar —60 dB

Mera than 67 d2

iExcept bal® of image receency)

Morae then 30 m'W (et 10% distarton with £n 3 03 load)

;B Ll

L 5pecilicalions qualanless 20 & Transeecees FRMESralUre of 2570 [+77 F).
All etated spacificationa are subect 1o change withoul neloe o obrigation,
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SECT!ON 2

DISASSEMBLY INSTRUCTIONS

Fig. 1 Ramoving the front parel

I. Remove 2 sorenws 5y, 2 sorews 0 and 2 acrews (2., o

oodn lhe fronl parsl.

" bk, 18 mmy

. _%_tt-ﬁl iblack, 10 mm)
JELECS "'H.\_\_h |
EH?“&
1

e
E

Mlack, 4.5 mm}
)

..\"'--"J

Fig. 3 Removing the 2F unit

I. Aemowe 1 Rorews (0 5no 5W ug.

2. RAornovs 3 slano efls E Lhae uopleg 1w remave Lhe
oFunt

|silvrr, 4 mmp

2
N lug-

Fig. 2 Ramowing the 3F unif

. Aemowe 2 screws 33, a~d diaconnect J3.
2 Lnple J1 Lo oranvavs Lhe 2F unil.

T il 3 nimy)
Y
aFunit "
|I it
1
Py
'

i T :

Figar panal

Filg. 4 Aemoving the 1F unlt

1. Bemigye 7 Seraes :El. tn cemnse The shassls

2. Femave 2 sarews 5B, and unaoloer @ oomirts D o
ramova the 1F unil.

_ ?@ [alivar, B.S mm)

P



Dat
Vit avlång


SECTION 3 INSIDE DESCRIPTIONS

31 FC-T21AJE
* 3F UNIT « LOGIC UNIT

— - — thlum beckug batiery
1811: ¥L122G-1F5L

Feaat 105
3 S5-A0FA05L-AT)

-—DTMF decadar |G

UGH: TCEEAMF
2nel IF Fille Ralarance cryatal for
[FI1: 455 kHz} OTWF dacodar 14

(ME: CEACA.5H]
Znd LO arpalal
[K1:30.383 MHZ: —CPU «:lack
Caramic dl=criminakor Pl 1%1: CEACE.00
N3 4 I
H2: GUBMASSCH4 §21 - HDA4EABEASH)

Koy malrix
g, T

Buill-in clech crvslal
X2 32 7ER kHI

= 2F UNIT * 1F LUNIT

AF G bomrd

[l — x ﬁ @ '.I
I. D = [|II||
WUHF VG2 clicalE - £ h
(LUHF WO e W H |||
L " 5\
e o ,.;.'.-_ y

¥WHF AF clrculk
MEF-RFARFE boards|

Grystal osrillatgr ins PLL—
M1:12.3 MH2)

WHF Y50 clrcult

181 IF llkar
[FIT: 3k By MH2

Powarr micklile
[IC2: 5C-1257)
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32 IC-521AIE
» IAF LINIT

vnd |F Fille=
IFI1; 455 k¥z|

2nd LO crgatal
[¥1:.J0.3%3 MFzI

Ceramic dlsgr-minelar
JRd: COBMASLC2)

= 2F UNHIT

4F © board

Gryatal caclilatar ioe PLL
[%1: 12.0 MH>)

WHF VGO clrcult

« LOGIGC LUNMIT

Lithium backyp hatiary

——

iF UNIT

: T L
M a|! [BT1: VL 12201 F5U)
= E I Fesat [
|| d (o2 SRETHSLAT
"T__I'I =8 A CRU clock
: (X1: CRADZ.O0
B I !
B : ; G
[] d 51 HO#aE 2082 TH;
E}E 5 | B]ﬂ'r -———Kay matmx
'_ﬁﬁ : o1z, 03
| - | d
 — — Huri-In clack grystal
| ﬁ | (#7: AD.TER kHay
=

WHF Al cicult
0 HF-AFASHFE Renrds]

1=l 1 Thtar

iFI1: GBS MHZY

—Foer medule

BG2: SC-vAART

521
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SECTION 4

4.1 RECEIVER CIRCUITS

411 DUPLEXER CIRCUIT {1F UNIT}
[1C-T2Z1A/E only]

The I0-TMAE <38 a dunleser low-pasa and hign-pass
fillers; on tha first 1age fro che arlenna comneclar Lo
senassre the 5 gna 5 into WHF end UHF zianela.  Tre low-
pass Tilter [L1-L3, S1-0550 fonr WAAF signals ane nig-pass
filer (C12-G16. LE, L7 for UA= =ignalz. Tha saperatsd
sigialy soe wpplicd o esch B 2ikcul

4-1-2 YHF ANTENNA SWITCHING CIRCUIT
(1F UNIT]

Ihe arteEnng awiseking creJit functions 82 3 lov-paas filar
walle Fanelvirg ann & reacasrns circuh whi &= fransmit ng.
Tha zircuit duss nos alloa sz il sigeels 1ooeesler pesive:
cire s,

hareved slgrzls peea through a low-pass filter 10 supprass
oul-al-band =gnats. Too filced signale s appliced e he
Twin-stzge A tepe antanne maitchicg cirou 1041, DE0, G2,
TET e e lex Lhe SWAC-STA Bl

4-1-3 YHF AF CIRCUNT
{(VHF-RFA/RFEB BOARDS)

The NOF circo-t smplifisz =ignalz withie tha range of
reques oy coveragre acd cllers nul-ri-hard signals.

The sizgna & frsrn the Antrnez swikchang clrcols oRss fnreagh
a oenc~pass flter (L1, O2 and ara than apolied o he 3F
amp: bR (L, 7Y The a=alited qigrsls erter a be=o-slage
bard-pass Tiler (L3, LS, Dd. 250512, G0 4, CE) Lo S oprdis
Liwartsd aonala. Tre flkered = gna 5 &0p 2pplied o the
VHF 121 missr circaiz e L 1F Cnie.

L2, O ane LIS oy saracho s diodss thad track the Band-
pass hiters end ars consrolled by the PLL lock wataga.
The weellige 15 corkenk arallhed At 017 an the 21 untand 15
than aoplizd to e varactor dicdes.  Thesgs dicdaes Lang 1be
SENED requessy 0t a0 HE passhand 1o wide bandwlcits
racaiving ad good irnage esnurese ujestion,

CIRCUIT DESCRIPTION

4-1-4 VYHF 15T MIXER AND IF CIRCUITS
(1F UNIT}

The 18t mixke" ¢ rewel o ls Lhe roscivod &gl W0 Tiad:d
requency o° 1tha 131 |- mignal with the PLL oulpat
Trequaney. By changing ~he PLL Dequondy, oy b
rAa8 TRt fraquensy will e pasaed through a par of anestal
liltera al 1the naxt staga of the 151 =i

The signads rome Lhe WHF Pciscuil arg milkes 3 57 with
the 1a: L2 sgnal zoming “ror the 2F unil to produce 4
032 1s I shnal. AHer pagsing  thrauge che
maicning circuiz (L15). tne 161 1= zignal iz eppliac 1o & pair of
cryslal filees T Lo suporess cul-ct-hard gignals. The
filerad =igna iz applied 22 & 12t IF empehfies (27 B), snd than
Lo b 3F unil el thes 217 .anly

4.1-5 UHF RF CIRCUIT (1F UNIT}
{IC-T21A/E only]

Fiecaivad igralz g~ divided Eslwsar ¥ HF zigrials and UHF
aicnals a1 k& dnipdeesr

The UHF = gnalz ere passaed throogh = owoesa filer (23,
Lo, SAT-CA50 I ooprass calcel-Basd sigeals  The s gna 5
are ther ampli‘ied a1 tha AF amolif ars (Q1. G2 ano pass
IFicwgh @ Bond-nass dilker 1-e Herec slgnals ace
amolif ed e 022, and aopl &d to the UH~ 1t mike ci-zuil.

415 UHF 15T MIXER ANE IF CIRCUNTS
(1F UNIT} [IC-T21A/E only]

T snanais “rom [0 LT AL clouif are mibeed a1 021 v dh
the 1a: L2 =gna cemirg “roir the 2F onil Lo poodo e @
205 MAF 157 F sgnal. The 18t |IF aigrzl iz apolisd ‘e a
pair o° crestal Tllars (=17 o suporesy cal of Basd sigouls
1k& tilkered 5 gnal 15 2pphied to & 180 15 amphfier G25E, ard
thar to tha 5F aniz thiroug- Lhe 2F ol
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4.1-7 2ND IF AND DEMODULATOR
CIRCUITS (3F UNIT)

Thea 2vd mrizar cirewl converls e sl IF signal ca 2od IF
fignal & dnub e Aauperheterody - e aysie~ [ ich convarte
IRy 8 g Paice) irnpeaes e incage el an calic
and nbdamns slanle receiver czin.

T1ne g1 1 slgrsiiom the 17 urll 15 apalisd Je1qe Zne mike
aepciion of 121 {pin 16). and iz mizsd with -he Znd LS zignel
o b vepvelod loog 235 KH2 Zrd IF signal.

101 coatrlns the Fndomilesr, 0cal rac Baion  imier
arnp ilie:, cosdralore deseclar a-d Srmcler cireuls. The
sl osallator sentinn and X1 generals 404945 MHZ tor the
2nd LO =igral

The: 2o 'F signil "ronn e 20 mike: 101, pic 5 pacsses
through the cersmia filler (FI 1) whera unwsanted =ignals ars
seopressed. Lois [ren ompdficd al e limiler armg ific
asstion (K21, Fnohl ard apnlied o the qaed-etute cetpoicr
sectinn (M1, pre AR and ceratas d gerimiaaing X 0
durnooclate Fe 2nd 'Fosana inle AR signals,

AF gigrals oulpol frees 15T (pie @) s applisc B the da-
=mohasis citcuit (A1, 1), Th s oeemphasis circud e
A iLagradod szivcail wille Tiecocney sl aeieistics of —&
dEloctewe.  The razulling sgnaie ara epolied 1o the AF
apliier jlboceah BFF. AF miols: swilcs, wOL) . GTWF
dacader (IG-T21AE ony)a-d TSOC unitJ 5.4 veraion anly
raf O ande L -6

= ZHD IF AND DEMODULATCR CIRCUITS

. 455 hH: .
xa AR.=B4MHI
0 I
H—
n 11 1
FH Lceal
deierlar 1,
RAAr
[ Y IRE]] I 15| 13LWF mignal
_‘J AnasHIl:
AF 2Ny
—_—
"50" la tre CPU
Fig. 1

4-1.8 AF AMP CIRCUIT (2F AMD 3F UNITS)

The &F a=plilisn sircoi. scluding an A mols seitck,
arnpl tles the Reradilatad signal bnodrive A apesker

A0 s le a0 apgicd b0 OF anc OF oo fha 3k wnlt 0515
an active f{iler irat funcione B2 a high-pasza liter to
suparess  sogeudinle el Gigouez e e Sgquelch
apecslich, 436 E A 30 a0 active Fler thal ‘nezticns as a
low-prabes Cillar o suporess Digh sr coise signals,

Trw Tilke- e sicnal is aoolied 1o the 000 conlal 1B18) o
he de Uit da tee 8 omice swilcn (024 an the 3F Lol
Whien Lhe sooloy s o oaded, 163 Culs e A0 sigraal, T
A= qignel is powesr-ernpl fied et tne AF pewssr ampl fier (0C1)
cro Lhe 2F el Lo e W Spedka,

The b regulalon JZ1 nls 4 5 2 apl-es piaer 1o thie
4F powesr arolifisr. The 4FON =ana from the dala
expandel (2500 | ICE ool OF 16 recare The curmee|
drzin wtila 1ka squalc - is closaa.

4-1-9 NOISE SQUELCH CIRCVIT (3F UNIT}

A roige saualch coroutl outs off AF signa s whar no SF
g anal Is recelved. Ay cetecting nr 32 snmponents e the
AF zignal, the sque chosirsuil e lalies Lo BF mals seilch,

Breeroal 1w nuise companenls o e A7 8 o rom 121
e n iz =ppied 10 121 {pin 8) vis Czr. The [S5L] cant-al
(A1 S an b 1 Lnit afusks 1ae fa B eanr lewes:,

1G4 {0 i %) outpiids thie squrlan 2anal.  The signal ls ban
appl ed <z tha SPU (-2, pis 240 on che LOGRIS unil 1-rough
e HUSY signal re 2 e SPU aspa s iee QAT ard
ALY LED sig-als.

T2 PMUTE &ogni oo liwales Lo BF = ale swic (G5 Lo el
the &7 gig-zl.  Tha BUSY LED =ignal *a =pp ied to <& oo
Tl LCGEIC unl], suqnleg £3101 the BX ind abo-.
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4-2 TRANSMITTER CIRCUITS
421 MIGROPHONE AMPLIFIER {3F UNIT)

The micreghone ampliber circuit ampli‘iss audie aigrals
with | B dBrociave pre-emphasls from the microphanc 19 a
lwwsl newdud [or IFe moduletion cirouit.

Tha AF signals from tha buill-in fond=nrer reicrophone, e
tror e [RIC] 2ok, are aapl ed Lo 152 (pin 18], v are pre-
arphesizad to +&dBraciava. 103 lnctinns as  the
s e RN amnplifive 2ond i,

IFa QLR £ana 5 10 IG5 dein 8] pass Lthrougs Lha
‘regquargy daviation po? (T46) ard are eppiled oo the
rogdulakce ccit an he 2F il

4-2.2 MODULATION CIRCUIT (2F UNIT)

rhe moaduizEon clocud mocalites e YOS assil aling signal
‘AF =ignal} uzing & microptone audio kignals.

The "MDOO" signal <hunges the reaciance of 3 varactor
diode [015] to modulats she oaci lmsed slgnal At the WHE VD
cirgwil (014, 218) The WoO oulpui is buffer-emplitied at
Qi1 ard Q'8 and ik t~rn applled 10 ke frarsmilirece e
swltcheag eaeail 10E, D71 we Lhe 1F Lnidt.

4-2-3 DRIVE AMPLIFIER (1F LUNIT)

The dree amplifier Cioco Loamplilics e YOO s llating
zignal to tha reaasd leva @t the powes rmp ifle -

Tha zignal from 1He sransmitraceive awicking <ezul (007)
15 mrnpl tlRd &F Re pee-drive amptifle (@100 ard @5 e e
amplif 8d st 1 dr ve amplifisr &1 o abtain sppros. 15
M

Ar RFF zignal “rorn the drles amplibe s 3017 5 passes Liraoygh
I uulpe L miser swilching eirea t{02) and £ 1Fen aopl sd 12
1he HF oowar empdifler.

When E oCW icutout mizsr) ie zelected. iPe oubpul nl the
d-wvz arnpl-Her (G111 bypasses Lhe AR powar a-olifier
through O8-C10.  The sigrzl ;s oersed thraug o the -t ke,
[c-piass ALder, and 15 Lhen aoplod W he anleona
cencesiet, AL Lhis Lime. @ half of the antanne rawitching
circuil {02 actvates o prewen: e oldpal powesl -0
crreting L peceiven ciicuil,

4-2-4 RF POWER AMPLIFIER {1F UNIT)

52 i35 o poavar module whick orovides mora than & W oof
CtRLE Gosseer wiih 8 13 5 W D0 powcr Sourcs.

An RF signal Torm Lhe dr e armpeilic: (Q11) is apelisd 101232
ferminal Pl The empl fled slgnal I autput bror terenns
P, and aoplisd Lo lhe antasna cennecicr through the APC
detectar, anteana switchicgd clicuil (D13) and low-pass
Milke:,

4.2-6 APC CIRCUIT [1F UNIT)

The APC circuil protects the nower moddale {105 fram &
rrigrrls hed Colaudl ead and scelecl: HIGH, LOW 3. LOW 2
or LOW 1 cutout powesr.

Tha autpul powsar eval from tne power mooule (1C2) is
datecten Al the AMC gatecicr L20 C568. O8F, D13, D141,
When anlanna impedance i matchsd ai 53 02, the oetroiead
l2val 12 a1l the mimrnge. Howewver, whcn o waslinnas
impesdenes 15 roismalchsd, the eoleciee volage is highar
then when malcaed.

When the antanre impedrnos is miseatchad, Pa Dase
veiage o 15 (A4 siogg i higher 1san Lhe other vaze
waitaga of Q14 (Rdd side. APC retarence vallaar).  O5
(HAQ gidey decreases lho o calleslor wollage of Q1E.
Collector current cf Q16 ie wasd et the power maodule ¢IC-)
A7 Wiai. Herge, when the anlenna impsdonco s
rrisrnaichad. -he oulput powsr i= decraased. A thermisscr
(RS controls tie base wolage of 005 [BL0 side, AR
reference wollage] o reducs the ouput poweer whean ibe
tempsrawe is irgreasad.

The outpul power #etting, s2cept far £ 1 OW, Uses the AFC
citguil,  The "POOM™ woelage [-om the SPU [LCHEIC un-t
IC "y srifts the relerence walrgs, sslectirg he -anr outpin;
o |eecls (HIGH, LOW 5, LTW 3 or LoWw 1)

= APC GIRCGLNT

Fmwer medule 2

P

APC daleclor
-

FF gignal

fram 11 Akl

APC relercnee
v -age "POGH —"ﬁl"l"'d——‘.'l -@7’_
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43 PLL CIRCUITS
4-3-1 GENERAL (2F UNIT)

FLL cwcuils prowids slabls oecillation o' the franemt
frequency and the recelve |ocal frecacney. The PUL
circail coneoar es tha oheza of divided WCC frequency ta she
PLL rolerence signal. Tha FLL owipel T-equancy is
controllec by a oryata cacillaior snd the divicod o ol tha
progamrmak & divicsr.

The LY ¢ rewil, usirg s ona-chip PLL 1G (1CA] that conralnz
2 dual moduluz gresceler. 8 progremimat: = divider, & pliase
defector and & Chare ourmp. corsclly gansratas e
traramii frequancy =nd receive &b 14 rsquescy with a
WO Tho PLL G sols L divideo ratio based or serial
dalg ‘rom ke GAU [LOGIE unit 1210 a4 romparas: e
phasen nl 2 VOO sqgnatacgd =0 PLL referance signal. The
ALL I dulecis the off paese ac—oonets and coabninny b
fram e A3 (e aln &8 lae Lo 162 T2140E LU= WO,

4-3-2 REFERENCE OSCILLATOR CIRCUIT
{2F UNIT)

12.8 MHz relareqca {-eguancy iz caci lrted =F the crpstal
orcillatar (54, and |5 Input 10 1G0S en 181 The ie'srenca
froece ey s divided by 2550 12 cbtsin & kHz (PLL reeence
aignel).

4.3.3 YHF VCO CIRCUIT [2F UNIT}

WHF WCO cwcaib 214, O 5) ganeeates Ied hansmil
negquchcy 51 L recsies st LD frequansy. The
frequency shill zignal "WSHIFT' {ram tne dEFa Capaade
07 pin 14) ipras CF ad 12 ON ar OFF |o switch tha WO
[reaaency belwsen 1-anemisicrg and recrlving.

Tl W32 genaraled signa 5 buffisr-empl fiee & D17 a0 is
ten apolied o the raas~ibfroceiss swilching o rouit °F
Lol O, GTy Lores gh beaffer circoit (018) The zignal ros~
(114 is alzo =pp led tahs pean-anmmabde divide - (153 pin 13
shrang- h#es ehici |0 G

= PLL GIRCLIT

4-3-4 UHF ¥CO CIRCUIT (UHF-VCO BOARD)
IC-T21A/E only]

LHEF WCO o rouit (01, (22 genrrates the recelve * 5t LD
IRGuEnGy

Subpud sigeal v e JHFWCO Boand is bo*a--amolifi=d a1
Ll o the #F wnls, 2nd 5 b2 apalicd e UHF 1 sl mizar
UF unt &7y tbrcugh boter circoil (20 unit G, G190
The sigma 1qom Q0 is also appl ed Lo lhe programmetls
divida- {IZ2 oin 24 1Prough bullar circu 3 F nl 0]

4-3-5 PROGRAMMABLE DIVIDER AND
FHASE DETECTOR CIRCUITS
{2F UNIT)

Tha prog-zmmeblz ¢ vider in PLL IC Q00 50 Ha Ihe divicing
ralg, depsidicg o the opocrad vg frecuenoy. with a
orezcalar znd detarm nes the YOO escllafiag regucacy,

T phaze detecicr in 2LL T detecia the ob-paasse
Companents t1 the WD TeQUEaGy st e FLL ielarence
sloral 43 kHe) and ouspats Lthe out-ol-phase qignal p.lss
zignal from pin 13 Ane W) and pin & (log 4=

4.3-6 LGGP FILTER CIRCUIT (2F UNIT)

The oui-o-nhasze Alenal troam 0% e 13, 8 s conwerad e
NG wallage oy e agp-ead oop §iter 33538, A3, G080 1
WHr; R18. A1e, Ci2. G fne LHI

T-e convertsd O volace fPLL ok woltage: is aoplad Lo
WO ook e contal the oscillaton, 312 arovides w41
R= circuit band-pazs cilera ontbe Wil -9 AMATI Do dish
tun nn

LAF 13l J1a87
W IF VG2 oy
Ehulg-ﬁ 13 lcep L T-arar YAsAiwa
aLrp T tien I sailcking ooeiil
Borsr
=]
4
PLE IC SIES) 2 D alfer
Pheaa Fregrammeba - L] g
Al il Prosaalar,
|
Srymky asg.
g | i N A
Ohedgr fo——— %h~ rof= Lpaain
2F UnIT @ n S ralete L psie
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4-4 POWER SUPPLY CIRCUITS

4-4-1 YOLTAGE LINES

DESCRIPTIONM

. Tha afwrsheg ket sy misck wallages ar #elérma S0
P pileess  wilbage.

LIME

Voo

Gontimunds A VY onreered frron mn e line ac 1G4 on
Lk OF anll. 7P & woltage |5 supd ad evat whan taa
poraszr it bars: CSF.

b3

— M +3 % 2o -clles by "EST and BEMZT slgaal
linsz Tk wnitage s sappled wik ke e oo
eaver le OFF ar durirg frarsmiling. 1R volags 12
rorwerber Fenon e Ve licg sl G oad S1E ar e

Sk Janit uelng PS4 Zuksuk as e retarence weltagr:

Commen 5% conlex end o e GPLL This wallage is
suggsller durag coweer DM, This voHags i
worwerbad Imam Lve Wes lira al GE and 7 21 e
LHSIC unit

+3k

+35 +AW onhicdled by “P2C" sipral e, ThiS wolkage
13 agplies while sk power caor s OFF. This

volape s4oreades from the Yoo e 6 G ard L0
o1 -kar AF ol i e ANT gale (03] oLzl as he

relararce wIINEge.

R e 30w onlezy s Lee 7750 " aad U A00ONT slnal
rez 1705 woltage s sups ad wk 2 reaciving ord
I8 zower sy | CF= Tls waltage = convarted
Framr bz e ey a7 s S e e 37 il as’ng
t1e AND qate (IG7) ouipid a9 1he "9 Ernca yolans

| ransmir 3 W pontedled by CTRMDTE ™ sigrsal e
T1le voltage £ supsilad durlrg transm-sthing This
-.'I'.I'|H[.‘l£ ig Cahvarlad 1-or Eva wWac ire B1 G114 ard
3 mm e = 0r Deasicg “T3E" Tone e 77 0 1 4%
t1@ ratarence woltagea,

+ 4V sareeded froer o 30 lime ol 1Cd oo bz 20

=

Lrlt.

4-4-2 CPU POWER SUPPLY CIRCWMT
{LOGIC UNIT)

Whar no arlermnal powsr soalss 15 aophiad aad 10e karery
Atk s dincharged. voltegs iz apolisd 2 lme CRU 2T o
A7 Treen b Gl zaskap tattary (B11] oastallad in ks
Transne war o kaso tha GPU on stanc-Ey.

4-4-3 CHARGING CIRCUIT {PRT UNIT)

Curcem from ke [DS13.0Y] jack ik apelicd Lo The cesslant
curenl sirculr 08, 1524 theang~ a1 1o chege an attsched
battary pack.

Whe= & vatlecy pack o alazhed, she corrend through £
charges the allachac betta~y oack.,  “he cheuging curenl
it ddelor~med by tne tattery pack internal ragistance.

4-5 CPU PORT ALLOCATICNS

FiM KO, |POR YAKE OESCRIFTION
. S0 | DG wstage aput pars
I REMOITE | DATA inpral garl from an sptieng, Aw-TE
5 =10} STl laval npus Gare
4 R&™T Ratrtery divizdend welage cipal pod
Z UL FLL urloc< sqne. Inpd-
O ke ekl
h,4 o1, | CPL alock oacillator fermirals
ey
0 Maeat £1gral Inzak pon
1| x1 xr Cmrillivinr Ienrivals ©oa cleck ind il an
15 LiGHT & | Culpudz LGD backllgr! contreal 2lgral
HOANT S glding
: 1E BJHVYLED | Oipids BE _EQ conted sigral
“LE o Mghling
1T E UuipLiz U WF snekle 3l 16l
15 Fr - [eipneds DTRAC slareby sigral
10 FEC OLipLis p3Wwar 96WE 070 &gn3
o] SFENM 0 Deapneds TEGRX sweduls 1y signal
MLCW™ o TrEraT 55
o TRMUTE Ouipels hiansmit nate £qna
"HIGH for Tie
e AWuUTC |:|LI|.'ILI!7G realue mr 17e qnal
"HIGH 1or T
4 Doy Meeive Bugy slaral Irpol pon
TN whe ey
25 ILTO 'FIOWER] gattch pd pers
"B alien Lie sevilah & gusb2d
27 24 JCE, - Ueed F20 baning dial ingot porls
JP, G DN
= BEEF IR Ty TR TR 1O (HA
i TOKE Juipl1d * 750 H2 Ene cell s5na
1| <50 Tt s semess Sigaal b DO espaader
WRETEY M0 CEE ur 1 GE e 1L R s UL F
sk B IGEYD Duipuls a clask elgral w2 123 iplrs 13,
13
i 52 JLIPLIE £ shisbe HRNEM10r FLL 5 02F Jnlt
PFLETR] 103 we IGE ping 5. 03)
AT Eaat] DL1puid zenal daze for PL G, 1O
[T e, 2l
GE M M aalkzh aped pers
o0 when e swilch s F‘.‘IJET'EEI
3z FLRES  [FUMNG agitzhorpul pod
"_OW" when Le swHch s pushed
i M. [RICH D swilch iepoal
"_DW" whiEn b1e semich s pusted
41 HIGHTSW  TLIGHT] seive= in Ul pal
v _Ow when e swilch s posioed
£2-45  KR2 BRd Bey manl: nzut pons
17 by DTWF dr<zmzser ivcul gl
"HIGH" whar delaziing @ g0zl
40 T&0 Tore sigaeler Secider rpol ps
"_W whizn zateshing asgral
o PCW- . Tutput sedecing =qna. = trarsTil
P [EAEN ]
z.28 ) Ized hor drrarg b G0
R ] CTM=G, Sipas OTHE Sgna
Lk
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SECTION 5

ADJUSTMENT PROCEDURES

5-1 PLL ADJUSTMENT

MERSLREMENT "HJ:,IS;FHHJFEHT
ARJUSTHENT ADJUBTMENT CONMHTEINS YALUE
LINIT LOCATION UHIT  ADJUST
WM LCCE, 1 | * Dizalayed hegaenzy. ~45.00 M-l 27 [Ceemnzal he iy 1al 1.5V F . LB
wil TAm= * Foonvirg or frarsmiding mulbimeier 3- 1 &b ko enlliooe i
QeCllzecopa 0o YL, ACCOrS Mg 10 'wIlcrh
binsi |e limess
voltage codil an;
. VIATIEMT & radeiee, )

L IT LOCK - e Cepavad Rasoary. z2r Cornraul U d gl -y LoIr-yos [y
W TAIGE 440 N Mk r rutirater ar {FLIF, LISa AI_JS_"I R:AA
-"G-TEI#-.'E'II 1= L3A, 6LS, SEA. ITA) ozi loscope 1o LLY | WSEA 1T :

Lol B 432000 My (T2, DM “REW

- # Rrortiving iTPE. MFN:
HER=FzMCOE | 1 | =+ Jlacdssas mequency: 14200 KHz 2F Lanesly colple s 1% S0 bHz ZF et
M30GLICkCY a Geerest The A0 power rieler oo [eyaensy soanle
S0 duerry it e et 13 IR AnleAnAa
CONEZTar. sanaciar,
- TIEET |'.i|'n'.]
i
= 2F UMIT
' 1o 1ha enfanna
FF PCAYEA METER - aonnacior
10 WS 0 '
N

FREQUERDY COUNTER
140 & 150 MHZ

C30 Refewnce frrquency adjesiment

ULY LMF lgck valage check point !

VLY vHF Icok vollage check pairl

1 UHF Icek vollaga adjueiment =
——L8& WHF lock wallage adjusiment
|
L
UHFAYGO board
(IS-TE1A/E anlyl E
— 1
— [
L h
I POWER SRIPPLY - +
135V A o the battrry
T termingl
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52 RECEIVER ADJUSTMENT

MEASUREMENT ADUSTHENT
ARIUSTMENT AOJUSTMENT CONDITIONS VAallF
UHIT LOGATIOM . UHT ! ADJUST
SENIITINITY | 1 = Dlapawes Megueacy: 14500 BHz2 Sk Larnas] Be L + Waklmum WHE-=-B Bz as10r
r[AOL roennicd s M. GO : woimelar o 5. BOARD sisguenics
» worner] the 3575 10 1he artanra LI &,
curnie: e arnd sl s L7
0 DD - dBEm
Kadulalor 1 kHz i
Duswziminl A3 5 kH» . i
+Hegaking !
S-MFTFF 1 | = Oisslaped Irpguenzy: " 4502 Mile Furdlio [ SrAC insicalm & ol (52% aF Az
+ Gonrset the 5285 10 1he arter 1a dizplzy : "—l
coeneckor and =6t 89 : ue .
_EE L0 R0 =" 13 der]
mody anon: 1 sHz
Zavlaten 0 £3.3 kHz
® Pane wing
LFF * | s LipmtAakirg Fromenry - Pusl [FLUHS] and [MONI] sailslkas simullansaul:sy.
FMLCTCR 440.00 K Hz IJHF S-mader 13 adjuabad austomet celb.)
IE-TEL"-.'E‘-I (RUP, LIGA ALIR. ZEA, ITR)
Lanly : ALZ.00 W Hz {1 PE, DEM)
« antact tha 550 te tha antenna
erneaenhar el sl s
Lawal COEI Pty E A8
Meedalal G = kele
Devitlionr @ £A.5BEKl £
= Conmecd 6 rasisiar BY kL) b TR
sanechon as 1002 1] Siagan.
* Arrcivng
* This zutpur leerd gf dhee s adioe sigral geoesnine SSRET = irmdisalecl ast e B8G 5 cpen ezl
= JF LIMIT
STAMDARD SIHIHAL to the anienna ADJUSTMENT TraoL
CEMERA | TIR uriracioe to [SF] jack far UHF S-WETEF]
14 to 4a0 MHz
12¢ ta —17 dBm
1 pY 1o 32 m Aequires far
IG-THMA'E
anly

P

CAUTIONM:

08 MOT connect 1he
signil genaretar
whil: triinsrnilling.

S0 Sensitjvity chrck pesint

" SansHry

R2 %.meler adjuaimant - adjuzimenl

o @ L3

O PCANER SURPLY - +
125 W3 &
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5-3 TRANSMITTER ADJUSTMENT

MEASUREMENT AD LTI ENT
ADJUSTMENT ADJUETMENT COMOITIONS VALUE
UMIT LOCATION UNIT | ADJUST
auTeLT 1 | % Dizplayed ‘ragaercy: 12500 MH= Trg Gzargrt tkg AF W . AF A4
PomES = Liiput poosa s hIsA pane | powar rElar b the
* Transmilogy TR HIE R IoH B
FRCOUZMEY | = |+ Dspraved Decosna: 145 230 ML Tap | Santect te P +14 kHz 2F q448
DEY ATICGH = T Aped powear :HIGH canel | devial an e 1o
s Coras] e sudks ganarah:-r 10 1he Iar ainlannag
[MIC] jiac ke simed sk e canfeciorn vie tra
TU M 10 KEZ (USE arElor AEnLAakor.
B3 e k] e (Al alier sersio sy
+ 5zt the P deviafior mata - a3:
HPF . UFF
LPr c E0 kHr
La-6mphesls : OFF
Deatestor ap-miz
= Sirrplrx
a CTRET trg
([ = 1 | = eplaved ‘raqlarsy: 145,00 MHz Tox  Cenract sh2 Fe 0.73 <Hz T=aL [z
SOLICLGH * Tone @nzude {1 maruzl desatioen e o
(LG el = Tone frequerey ;800 Hz ! tha pntenna.
& Transmlzl 19 uorneslas wia lhe
it
+ JF UNIT
ta tha Antenns -
10 rs0 0 200 o MG Hz
1 to &S00 Y
f .
FM DEVIATION ATTEMUATOR | | ”:
WETER A0 wr S0 JB
—
=
[+] =]
| | i @n
g ;
I
E "
LL R4E Frequancy deviation &djustmend
"
"
R&d Curpul powar adjustmant — i . —-“H$ i
L
g THERL unlt US8 only)
|
[ POAYER GUPPLY - +
13.5 WIEA |
RY Tore sguelgh
davigtlon sd|uaiment
.
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T21

SECTION &

[LOIG IS LKIM] G- T2 AE)

PARTS LIST

ILOGIS UNIT] (IC-T21 AE)

REF TRTER REF. CADER
MO ra. DESCRIATION M, HE-
M| 114014 3k Hddap2 a0 154 R2T TCE¥0334C
[s] 11103348 | 56 S-EArANEL-AT-T1 Azn TORINAAAL
[ L PAEIANEE | 512 TLASERE 1T BALE, Hzs 1300 HL
[[n] B I H W A1% TCAGLACEFTPR;
[ L] SRR AL a5 TOTdACCEFEEER) RA3c T31a003a02
ICG IrRC3aEeE | 51 & ILCUHET SN
: [JH1 | (AMHIA L
H 19e321a7; | 5 TRANIISTNR LI 3 Tx) REE] ToreHib3gac
oz 1220203 1B | S THANSISTOR 2554211-0-TR [JHL [ilrhal TR L H]
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e 155l dNape S TARKSISTES ZSHIIAZTIGE R RAdz TOZOD03GEC
cT 1333770 S TNERSISTER 2504 211-0-TH R0 TAHIMNARRD
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Vs 1ER000 B30 | 53 TARMSIE™CS KMA LI Hd1 TOA00aTeEd
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e HE e HENE]R 3 TASRSISTNS  LINHT10 TR, R4T PO ERTTRT-E
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[LOGIC UNIT] (IC-T21 AE}
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