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SPECIFICATIONS

1) General
Frequency Rage:
{Version T) VHF BAND  136.000 ~ 173.985MHz (RX)
144,000 — 147.995MHz (TX}
UHF BAMD 420,000 - 470.000MHz  (RX)
430,000 ~ 449,995MHz {TX)
(Version E) WHF BAMD 144,000 - 145.995MHz  {RXTX)
UHF BAND  430.000 — 438 535MHz (RX/TX)
(Versicn TE1) VHF BAND 136.000 ~ 173.995MHz [RX/TX)
UHF BAND  400.000 - 420.000MHz  (RX/TX)
Mersion TE2) VHF BAND  136.000 - 173.995MHz (RM/TX)
UHF BAND  450.000 - 470.000MHz (RX/TX)
Modulation: F3E (FM)
Antenna Impedance: 5042
Supply Voltage: 13.8 Vohe DC
Ground:; Megative
Current Consumption WHF TX S0W: 11.8A max. (T/E), 38W: 11.0A max. (TE1TEZ)
UHF TX 35W: 10.04 max.
Rx 1.2A max.
Frequancy Stability: +10ppm max.
Dirmensons (Body only): 140(W)mam x 40{H)mm x 176{Dimm
Waight: 1.1kg
Cannal VHF: 51/ UHF: 51 total 102
2) Transmitter
Cutput Power: VHF BAND  High: 50W / Low: approx. 5W (T/E)
High: 35W [ Low: approx. SW (TE1/TE2)
UHF BAND  High: 35W [ Low: approx. 5SW
hodulator: Reactance modulation
Spurious Emission: 6008 max.
hax, Deviation: +5kHz
Mod, Distortion (@60% mod.): 2% max. (300 to 3000Hz)
Microphone Impedance: ks
3) Receiver
Rx System: Double Superheterodyne
Intermediate Frequency: VHF:  First: 21.7MHz / Second: 450kHz
UHF:  First: 30.85MHz / Second: 455kHz
Sansitivity (12dB SINAD): Main band: -16dBy (0.18uV) or less
Salectivity: -60B: 12kHz min., -B0dB: 28kHz max,

Squelch Sensitivity:
AF Output (@5% distortion):

Speaker Output Impedance: BO

-20dBu (0. 1) or less
2W or more (L2 nad)

Mote: Specifications are subject to change without notice or obiligation,
Specificatons guaranteed in the amateur band only. (T/E)




CIRCUIT DESCRIPTION

1) Frequency Configuration

2) Receiver System
1. Receiver Circuit

1=1 144M Band Receiver Circuit

1-2 430M Band Receiver Sircuit

+ WHF and UHF bands have each PLL indapandantly, and 2 IF systarms are
prowided. Therelore 2 bands can be recened simultanecarshy.

+ The recened signal of VHF band is mixed with tha first local oscillator signal and
corverted inka 1ha first IF of 21.70MHz. Then the resulting signal is mixed with 1he
sacond ocal oscillatar signal of 21 25MH: and converted into 450kHz.

+ Tha recaned signal of UHF band is mixed with the first bacal osciflator sigral and
comverted into tha first IF of 20.85kMHz, Then the regulling signal is mixed with
the second local osciator signal of 30.335MHz and converlad into 455kHz.

The received signal from the antenna |s pazsed thraugh the dupleser [the cicwil
consists of low-pass fitter for VHF and high-pass fiker far UHF), and divided info
tha signala of VHF and LUHF,

Aftar the received skymal [rom the duplexer i passed through tha band-pess filkar
via the antanna switch (D5, 06, the sgnal is amplfied at AF amplifier 311, The
urwanted aignal of the amplified signal is aliminated by the band-pass fiker
consigting ol 3 vancaps, Mext the signal is mixed with hie first local osciiator
signal at tha first miker 12, and camaartad bo the first IF, The unwanted signal s
attenuated by the crysial hiter Girduil, Then the sigralis fed 1o 12 Pin18 aftar
being amplified at |F amplifier Q7. In this I2 the signal is mixed with the second
asciiater signal and convariad to the second IF, then it @ output fram Pind, The
Sutput sgnal is attenuated the unwanied signal by the cerameas lilter, and Input
agan from 152 Ping. Meat tha signal = passad thraugh tha limilar amplifer and
demodulated in the guadrature detecton droult of 102 1o be gufput rom Pind as
AF signal

The recaived signal from the duplaxer is passed thraugh the antanna swikch
1D206; D207), and ampliied m the RF armglifier 2211, The amplified signai 3
attenualed the utwanted signal by the helcal filter L218. The signal is ampéifed in
RF amplfier Q272 and atanuated the wnwanted sgnal again by the halical filker
L2319, then ilis mixed with tha first local osoillator sg‘ra' at-the firat mixer Q2! 3 apd
converted to the first IF. The unwanted signal 18 atlenuated by the crystal flles
circait. Thien the signal & fed 1o 1C202 Pin16 afer being amplified 22 IF ampkfier
G214, in this IC202 the signall is mixed with the second oscillator sagnal and
convariad 10 the second IF, then it is cutpet from Pind, Tha output signal is
atterualad tha unwantaed signal by the ceramic filber, and imput again fram 10202
Pin5. Mext the signal is passed through the limiter ampifier and demadulatad in
e Quadrature detecion circuit of K202 to be output from Ping as AF signal



2. S (Signal) Meter Gircuit

3. Squelch Circuit

YHF:

The § mater ssgnal DC vollage which s sutpat frem 12 Pin1d is supplied to 10401
Fin10 via Trim. ped VR1, then it is digitized by A/D converter i be Indicated on
LG as the 5 meter.

UHF:

The & melar signal DC vollage which iz output from KC202 Pin1d is suoplied to
G401 Pink wig Trim, pot VR202 then i s digitized by A'D corverter 1o be indicated
on LCD as the 5 meter

VHF Sgualch Circuit:

The AF signal which is cutput from iG2 Pin is input 1o Pint0. Only the nose &
armplilied by the active filkerin 1C2 and cutpul from Pint 1, then amplifisd tl!.' the
naiga amplifier O6. The amplified noise is rectified to DG voltage by D2 and inpt
to CPU IC401 Pan via Trim. pot WRZ. In the IC the input voltage and the seftled
woltage by the squelch knob are compared to work the squeich ONMOFF, When
the squedch is open, the squelch signal "H" is outou! from 12401 Pind1 and LED
iy fgrl:.:n;- ights,

UHF Squelch Circult:

The AF signal culput lrorm G202 Ping is inpul 10 Pani0, Only the noise is ampéfied
by the active fiber in 1IC2 and oulpul fram Pint 1, then amplifisd by the noiss
armplifier J206. Thie amglified noise is rectified 10 DG voltage by D202 and Input ta
CPU ICA00 Pink wia Teim, pot VRE01, In the IC the: inpul valtage and the settled
woltage by the squelch knob are campared to werk the squekch ONOFE. Whan
the squedch is open, the squelch signal "H" is outsul frem 1G401 Pin13 and LED
D02 (green) ights,

3) Power Supply Circuit
1. VHF Power Supply Switch Circult and Unlock Circuit

In the receiving mode, "H & oupul Irorm PLL shilt registar G501 Pinl8 according
to the senal data from CPL, and Q17 and Q16 are tumed O, then 8 is added to
BRV line. Inthe trensmitling mode, just same as the recsving mose, "H" is output
Irarn IGO0 Piet 7, and 019 and Q18 are turmed ON, than BY B added to BTV kne.,
Whaen PLL is unlocked, tha unlock swilch Q121 is turned OMN because "H” is oulpul
fram UL terminal of PLL-VCO unit. Then BTV switch 19 s wmed OFF, Consa-
guanty, s BTV line does nat work, the unil does not bransmit whaen PLL is un=
lockad

2. UHF Power Supply Switch Circuit and Unlock Circuit

In the recehing mode, "H" is output from PLL shill register ICS01 Pin16 according
1z the serial data from CPU. and 0217 and 0218 are turned ON, then 8V = acded
fo BRY line. Inthe ransmiting mode, just same as the recsheng mode, "H" is
output from IGE0T Pini7, and Q220 and Q219 are tumed ON, then 8V is added 10
8TV line. When PLL iz uniocked, the unlock ewilch 0222 s turmed ON batauss
"H* i gutput from UL terrinal of PLL-YCO unit. Then BTV switch Q220 is lurned



4) AF Signal Circuit
1. VHF AF Signal

2. UHF AF Signal

3. AF Mute Circuit

QOFF. Conssguently, as 8TV line doss not work, the unit doas nat iransmit whan
PLL iz unigeked

The AF aignal which is cutput from IF unit 1C2 Pind is made the AF irequency
characteristice JkHz or baiow by the de-amghasat circuit [consisting of A9, G18,
R13, C10, A2 ang C8), then amplified by AF preamplifier 23, Basicdes the
amplified signal Is made the AF Irsquancy characteristics 300Hz o mare by e
de-emphass circut (consisting of C8, RE, Ca, R3, C3). Tha de-armphasized AF
signal ROV is muted and after the signal is adjusted by volume YR401, added to
AF powar amplifier 1IC2 Pint and ampiied ts drive the speaker.

The AF signal which ks outout from IF und IC202 Pind is mada tha AF freausnay
characteristica IkHz or below by e de-emphasis circuit {consisting of RZ26,
C213, R222, 211, R221 and C©210), then amplified by AF preamplifiar 2203,
Besidas the amplifiad signal is made the AF freguency characteristics 300Hz ar
mare by the de-amphasis circust (consistng of G207, AZ10. G206, R20T, C205).
The de-amphasized AF signal ROU Is muted and alter the signal is adjusied by
voluma VR402, added to AF powsr ampifier [C3 Pin1 and amglified to drive the
spEakar,

VHF:

When the squeich is turned ON and there is no nput signal. the cutpul contro
signal al the microcamputer 1Ga01 Pind2 tums OMN double mute ssitches QF and
O, then fhe input signat of audlo power amplifier IC3 is cul 2 mute the speaker
aulput.

UHF:

‘When the squelch is turned ON and there ig no inpul signal, the output contral
gigrial of the microcomputer G401 P13 turns ON doubla mute switches 0@04
and D233, then the input signal ol awdio power amplifier 1IC3 is cut o mute he
SpAEkEr outpul.

5) Transmitter System
1. Modulator Circuit VHF/UHF

After the voice & convertad into the akectic sgnal by the microphone, the sagnal is
led to the macrophone amplifier Q401 to be ampliied. The microphone amplifier
includes the pre-emphasis cirguit, Tha amplifked voe signal is added to e IDC
circuit of operatonal amplifier IC203 and fimited the band width. Each frequency
devation ean be adpestad in WR3 (VHF) or VAZ04 (UHF). The signal is added to
waricap af VHFUHF VOO unit for reactancs medulation,



2. Drive/PA Amplifier Circuit

3. APC circuit

6) PLL Circuit

VHF:

Th transmit signal from YOO of YHF band & amplified by the younger amplifiers
04, @10, then input to the power module 1C1. The signal ampliied to the desired
level in IC1, Iz passed through the low-pass filker, antenna switch, and low-pass
filtar in duplexer to attenuate the second and third harmanics enough, then
supplied o the antenna.

UIHF:

The framsmit signal from VGO of WHF band is amplified by the younger empifiers.
208, Q209, Q210 then input to the power module G201, The signal amplified to
e desired level in 1£201, s passed through the low-pass filler, antenna switch,
and kow-pass filler in duplexer fo attenuate the second and third harmonics
enough, hen supplied to the antenna.

VHF:

A, part of output powesr from low-pass fifler is delected by Dindes D7 and D&, and
convertad 1o DS, The detection woltage is passed through the 8PC circuit of UHF
gide (0270, Q228, Q227), then H controls the APC voltage supplied to the yvounger
amplifier 310 and the power module 157 1o fix the output power.

LIHF:

A part of output powar from low-pass filker is detecled by Diodes D208 and D205,
and corverted 10 DS, The delection vollage is passed through the ARG circuil of
LIHF sicde (Q1229, Q228 Q22T), then il conirols the APC waltage suppied 1o the
younger ampliier G210 and the power module 15201 to fix the output power.

1. PLL Synthesizer Circuit

WHF and UHF bands have their own units isolatedly. The sub unit is packed ina
hard shield case so as not to ba influanced by the circurmstances, The crystal X2:
21.25MHz is oscillated in 1G5071 [WHF), and the oulpud s fad to 10601 [UHF) va
Eufter 13, The relerence osciliating Irequency (%2] is divided inside 10501 and
ICG01 to gain the relerence frequency of SkHz or B.28kHz. The comparison
frequency i divided by the pulse swallow system PLL ICE01 and 1CE01 aler VOO
output ks armplified in Q505 (VHF) and CE04 (LIHF). In the result, the PLL synthe-
sibes whith hag 5, 10, 12.5, 15, 20, 25, 30 and 50kHz sleps is obtained,

The reference requency of 21.25MHz i3 passed through the butler of 1IC501 ana

output from Pint XBO, then input to IC2 Pinl as VHF {144MHz band) 2nd local

ascillaber.

*As for TEN1 and TEZ, reference frequency of 21 .25MHz is oscillated in X801:
TCXO unit and fed ba K501 [VHF).



2. V-VCO Circuit

3. U-VCO Circuit

The dasired freguency Is cscillated directly in Colpitts oscillating cirouit consisting
al FET @502, Vo0 controd woltage is added i the varicaps D502 and 0503 o
une the osclllating frequency. White receiving AXY becomeas "H", and Q501 and
0501 ara fumed ON 1o shift the sscillating frequency

The desired frequancy is oscillated dirsctly in Colpitts oscillating crouit consssting
of FET 0601, VCO control voltage is added to the varicaps DB0Z and 0603 1o
tune the oscllating frequancy.

7) Front CPU and Peripheral Circuit
1. Microphone Key Input Gircuit

2. Lighting Gircuit

PTT key:

Soon atter the switch on the microphone (PTT) 5 tumed OM, "L° level 15 mput 1o
CPU G407 directly,

UP/DOWHN key:

Soon alter this switch s lurned ON, the voltage is generated by the resistors that
ara connacted to keys and suppded to IC401 Pind than A/D converted in CPU.

When the power is lumed ON, the valtage which is stabilized to 10.5V a1 0405 and
Dao? is supglled to LMP401 and LMP402 1o turmn ON the lamp.

3. Reset and Backup Circuit

Whan the power |2 uimad ON, *L* leval of approximataly 20 or mora & oubput
fream 12403 OUT (eguipped with reset function], then "H” level s autput 1o reset
CPU IC401. Whean the power i turned OFF, G405 outout (BU} becomes “L° laval
and the ransceiver goes inta the backup mode. The contents of the memony =
written on E2PROM 10402 in the backup mode. Then 12403 {aguipped with resat
humction) becomes "L" lavel to resat the GPUL

4. Beep Sound Qutput Circuit

The squara pulse = output from CPU 1G401 PinZ3 (BEEP), then it is integrated by
CR and input to AF amplifier without passing through Yoluma VR

8) Cross Band Repeater Circuit (T, TE1, TE2)

‘Whan the Squelch of VHF side iz opanad in the Cross Band Repaater mode. tha
AF signal ROV [VHF] is unmuted and amplified by IC202. The amplified modula-
tion sigmal 5 added b modulation varcap of UHF VGO and transmitted from UHF
side. When the Sguelch of UHF side is opaned in the Cross Band Rapéater moda,
thie AF sagnal ROU (UHF) is unmuted and amplified by 1IG203, The ampstied
rmodulaticn signal i addad to madulation varicap of VHF VO and ransmifled
fram WHF sida.




9) Tone Burst Output Circuit

When Down key is pressad while holding the PTT key down, the sguare pulse is
cutput from CPU 1C401 Pint4 (B1750), It i amplified by 12203 after baing
integrated by CH. The amplfied signal is added 1o each VGO modukstion vancap
1o output.

10) CTCSS Tone Encoder Circuit

The mimic sine wave |s autpud from BC401 Pin11. Itis integrated by CR, and
corverted io analogue wave 1o oblain 50 waves within B7.0-254.1. The fone 15
added to VGO o output.

11) CTCSS Tone Decoder Circuit (EJ-24U)

In IE1[WHF} or IC2 [UHF), a kind of tone frequency is setiled by the serial data
selactad from 50 kinds ol frequencies within 67.0-254.1Hz . While receiving the
voice and tone signals input from RAY (WVHF) or RAU {UHF] are suppled to Pin1,
and fone signal only is selected at the low-pass filter in IC, Whan the signal is
accordance with the tone frequency which is seftled by the senal data, "L level 1=
outpud o TDW [VHF) or TDU (LUIHF] termiral, The "L level signal i inpul 1o
1C401, Pin32 end P33, then the squelch s openad When the tone signal is nod
accordance with the settied frequency, "H leval is oulput to the TDW (WHF) or
TOW {UHF] terminal. The "H" beval signal is inpud 1o 1401, Pind2 and Pin33, then
e Speich i3 CloSed.

12) 9600bps Packet Circuit

13) Clone Circuit

In the 9600 packet mode, PTT is provided throwgh the UART terminal of JK1 to
IC401 PinZ2, then it ls transmitted in "L" level. The modulation signel from THC is
provided through 9600 PKT termanal of JKZ, It is amplified and limited in (129,
urimuted in Q@26 and Q27, and the VGO is modulated, then fransmitted. The
detection culput of IF G2 or IC202 is input to the signal switch 1G4 via butier 023
of 0235, The input WU signal switches the inpul signal of IC4 accordng o the
signal from CPU 1C401 Pind3.  Then the MAIN band signal i1 cutput from Fint 1o
JK2,

Ini the Clona mode, the data which is cutput fram K040 Pin21 of Master unit is led
to the IC401 Pin22 of the Slave unit through the UART ferminal JK1 and connect-
ing cable.



14) CPU /O Port

Mo, Fin Mame Function | WO | Lagic | Description

L [ L=l - - WG

F] WL W = . LCD Powear supgly

3 PETIANT Wil 1 AT Ky input (WHFIUHFTOT key Swilch]

4 | PEBANG LIPDN 1 AT oy anput [UPDWMASALL key awitch)

3 PESIANS ShMU 1 AD LHF =sde § matar wltage input

& P A4 S0 | A0 LHF gda 50 neige wolage input

T PENSCLE22AN]D |BP1 | AD Daatination sating (T=5V, E=3.2v]

B | PEZSCLKZ1ANZ |BPZ | A0 Extension specification

] PEVSOLTZANY |33V | A0 WHF sade 50 naige voltage nput

10 | PEOVSINEAND Sy [ A WHF side 5 meber vaRage input

1 PETIADT/DAZ TOHE o (3151 CTCES tone autpul {50 wavas)

12 | PESDAY MMUT o Micraphane mule OFF contral aulpul (TX="H"

13 | PSSICHTAN S0 o H UHF Squeich signal output (AMEn Squelkch 15 apen = "M
14 | PRACHTRD B1750 [Fa] ADVH Extengion apacificalion (whan PSW s ONI{ Tors burst output
18 | PEARTPAI DaTu o Pulss UHF giche FLL bl cutpid

16 | PEXRTPD CKU a Puige UHF sde PLL clock output

1T | PELPWMI STRU a Puse UHF sade #LL reaet awtput

18 | PSPYWMD PTT 1 Key input {FTT)

18 | P4FiSROTT MLUTL [s] H UHF gkig AF signal myta control cutput {"H* = Mute is ON}
20 PAESCLEY EMUT (4] AF unmute outoud i cross Band repeater mada (XBR = L7
21 P4STXD D Q Pulsa Cigre data output

22 | PadAND RxD I Puilze Chore data input (9500 packal = PTT input L° = TX)

233 | PazETOUT BEEF o H Baep sound output

[ 22 | PaznTz EMG2 I L Actary ancoder B input

25 | Pa1NTY ERG [ L Rotary apcodes A ingul

2 |P4D uL i L PLL uniock imgud (L = unbock) I

2 |PIT TP ] H Trunking msaoa irpul (H = Tunking mode)

28 |PTE SO [Lo] L Ky nput {MONITCH) 1 89800 moda (PTT ON = L")

72 |Frs MHZ i L Kery input (MHE]

an |Pra Wil | L Koy input {VFCUMR swilch)

n PT3 FLING | L key input (FLENGC)

2 |PTE Tow | L YHF GTGSS tone catection (whan lie lone i detected = L)
B P TRU fi=] LH UHF GTCSS tane detactian' A switch in 9800 made (VHF=L}
3| PTIVINTD BU | L Backup sgnal input ("L =Backup|

35 | RESET REZ | L Reset ggnal ingut "L =Fegst)

35 | Kein X . 2 HC

7| eout bie] - . NG

a3 xin XN | CPU cigok input {4, 1943048z

39 | el XOUT o CPLI clock output (4, 194 3MHz)




No. | Pin Nama | Function | WO | Logic Description
40 | vaes GND - GND
41 P27 50 ] H VHF squelch signal output {when squekch is open = 'H)
4z | P26 MUTV - VHF AF signal mute contral output (H=Mute is ON|
43 | P25 STRY Q Pulsa WHF PLL reset output
44 P24 DATY 8] Fulze VHF PLLICTCSS data culput
45 | P23 CRY Q Pulsa VHF PLLICTCSS gock output
46 | P22 SCL Lo} Pulse EEPROM clock output
47 | P21 S0a o] Pulge EEPROM data ingutioutput
48 | P20 LOW Q H Transrmitting output switch ["H=Low output)
448 |7 5TB2 0 Fulse CTCSE UHF strobe gignal outout
50 |mME T 1 Pulza CTCES board deteclion/TTCES WHF strobe signal sutput
51 | P155EGIS SEGH ® H Segrmaent culput lor LCD
} V ' i i i
90 | SEGO SEGO o H Segment ocutput jor LOD
91 | Ve VICC . - 5\ Power supply
92 | Vrel ANCC - Feference power supply for A/D canversion
83 | AVaes GHD - - GHD
B4 | COMZ COMS - MG
85 [ COm2 oMz 8] . Common output 2 for LCD
96 [ COoM oM 0 Cammon outpwt 1 for LCD
97 | COMO COmMD o Cammon sutput 0 1ar LCD
98 | vL3 Va3 - Powar suppdy for LCD
99 JvL2 V2 - - Power supply for LCD
00 G2 G2 - - MG




SEMICONDUCTOR DATA

1) AK2341 (XA0239) EJ24u (option)

CTCSS Encoder/Decoder

o] Wi Funotion

Mo. | Mame
1| AXIN |1 A% Signal Ingul
2 | REONG | O AMFT Chiped
3| TENO | O AP Cutpet
N E T Audia inpul
5 | RECUT [ B Audo Cupne
5 | TROUT | O TH Al Chripad
7 HE Powar Supely |18 - 5.5V
i [ i Crystal Termnal (3. Ba84Mz}
] EORT |Q Crystal Terminad (3 8804MHT)
0 8TE ] Sirebe o Senal Data
11| spaTa |1 Seral Data
1| SCLE || Serial Clock
] oes | DCS frput
T4 | GETOAT | @ | Tane Dewecian Gutpa (Detect Low)
6] V5B |- Grownd
16 | OREF i Tana Dateciian Lesnal Adust input
17| TumMR | RAX Tone Sigral Referanoe Inpud
| Tuwe |1 AX Tana Signal input
NECRE AMPI Cuspul
20 | RXTOME | D RX Tane Signal Cuipul
I | THTOME | O Tx Tona Signal Cutput
TF | AGRDI | | Anaiog Ground inpat
23| asp [0 Arsalisg Ground Duiput

|_24 Baz 1 Bias Inprat

Block Diagram

AXIM

AXIMC

THEHC

TEIN

AXOUT

won

£l

10OUT

T8

SDATA

1 EE T 05 N D T O 0 R TS 1

LETAV

241 BIAS
230 AGHD
22 [ AGHDIN
21 ] TXTOME
2011 AXTONE
1907 TLING
1B TLINN
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2) AN78BLO5M (XA0238)
5V Voltage Regulator

3) ANBO10OM (XAD119)
Voltage Regulator
Test Circuit

g A
O Common Input
AMBD1OM

4) AT24C16N-10SI-2.7 (XA0368)
16K bits CMOS Serial EEPROM

A0 i At 8 [ veo
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Al (o s 7 =3 TESY
B

R e FURL S e T
o

GHD 4 = 61 504

5) LA4425A (XA0410)
S5W Audio Power Amplifiers

Test Circuit
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IR

Cuiput Commen  Inpu

ANTBLOSM

Block Diagram
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6) MB4076GP (XA0352)
Dual PLL Synthesizer

3 ] 1 L i i S
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7) M57738LR (XA0447)

M57788MR (XA0313)
M57788HR (XA0448)
UHF FM 35W RF Power Module
E O _,_g_ Rafings Syl Ratings Linit
Supply woltage Wee 1740 y
é ME??BSMH C :% Total cusTem let 12 A
b 5 4 3 3 £ | ingun pawes Fin 0.8 w
Ourput Pa
| E l B Bl s Oparaa:::emnwm Telop) -3:—5?11:] :
g 188l ggl [ =
2 EE &5 =5 'j_ Storage lempersiure Tatg =A0-+110 ¢
‘EE E E §§ gg_" E% 1=430-450MHz, Vet1 S13.5V, ZgaZinBi
8) M67746 (XA0412)
144 ~ 148MHz 60W
RF Power Module
5 ?_ Fiatings Syl Flatings Unit
5 5 waltage i 17
iD  M67746 C 4 [ = e
e 18 3 & | input power Finimax) B0 mey
Ot pawesr Poimas) T w
‘ ’ Crparaton case lemperature | Tojop) 30w +110 -
- ‘gﬁ Slorage lemperature Tshg -4l +110 <
= ﬁ a E =ll=500}
i 8 4 e <
if 8.7 RY o2
sl o
9) M6B702H (XA0444)
150 ~ 175MHz 60V
RF Power Module
5 5 Ratings Symial Ratings nit
Supply volage ec 17 W
§D|  M68702H | e e Y
[ i A a 4 (s IPp P Pinrmiaz) BO0 il
Output ower Pofmax) 5 w
Operation case mparare | Teloph &0 4110 i b
Storage empeniore Tahg =i ta +110 o
Zg=Tl-5l:

Input ferminal

15t s1aga DG
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Final DG supply
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10) MC3372VM (XA0343)

Low Power FM IF

Equivalent Circuit

nonnnnana

18 e M bt
I!iﬂ [e2ts]
ey M
18 ] Meses denw
12 [ Squeen iagin
101 Pl Cudgad

123 reernps

T g

Tan2iC
Paramatar B Ma Symiool Ratings Uit
Max_ supply voltage 4 Ve 24-9.0 ‘it
AF input wollage 16 Wl 000510 | mirms
AF ingut Ireguancy 16 Fi G1-100 LT SF
Cailatorn input vaRage: 1 Wincal BO-400 mims
IF frequency Fd 455 kHz
Limiter armglifier inpud vollage 5 wif Q=400 mrme
Filtar amplifier input waltags 1] Wi 0.1=300 i rms
Squetch ingul wollage 12 Vag D2 vida
Mhiba sink curmant 14 leg 9,1-30 ma
Tesrperabure range 1A -30-+T5 bl
11) MC7808CT (XA0082)

8V Voltage Regulator

Test Gircuit
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12) NJM4558 (XA0097)

Operational Amplifiers PO = =1
A sinput ﬂ' <118 Output
A slnput T 3 A 6:.|E-Irpu1
¥- =, E 18 +nput

13) RH5VAB0AA (XA0315)

C-MOS Voltage Detector

Equivalent Circuit

R

@—
| o
(T

ouT VDD VES

RHSVABOAA

14) RN5VL25AA-T1 (XA0309)
C-MOS Voltage Detector
Equivalent Circuit
e
o
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EEEE
Ut voo Y25
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15) TCAWS3FU (XA0348)
Multiplexer/Demultiplexer

Function Table couvon [7 ] @ 3 ] voo
Conirpd nput
I
INH | A S sherirel INH E E ¥ jiona
E L sh 0 VEE 1 Eﬂ 6 ] et
i e ah 1 Tl
H - HONE VSS [4] L
* Don't Care

16) Transistor, Diode and LED Outline Drawings
Top View
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17) LCD Connection
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EXPLODED VIEW

1) LCD Assembly
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2) VHF Unit Assembly
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3) UHF Unit Assembly
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ADJUSTMENT

1) Required Test Equipment
1. Digital Multimeter

2. Regulated Power Supply
Supply voltage: 13.8VDC
Current: 184 ar mors

3. Oscilloscope
Measurable frequency: Audio Frequency

4. Spectrum Analyzer

Measuring range: Up ta 2GHz or more

5. Tracking Generator
Cutput frequancy: Up to 2GHz or mare

6. Dummy Road
Measurable frequency: Up to S00MHZ

Impedance: 500
Povwar: SOW or more
7. Speaker
Imipedance: BL
B. 558G
Ouiput frequency: Up to 1GHz
Oiput baval: -20dBM. 1uV to120dB1Y
Maodulation: AMIFM

9. Transcelver Tester
Up to 500MHz
a. Frequency Counter

b. Power Meter
Impedance: 500
Measuring ranga: S0W or maore

c. Audio Voltmeter
Measurable frequency: 50Hz - 10kHz
Sansitivity: Tmy ~ 10V

d. Distortion Meter
Measurable frequency: TkHZ

Enput level: Up to 40dB

Distorion level: 1% ~ 100%
&. Audio Generator

Cutput frequency: 1kHz ~ 10kHz

Cutput impedanca: G000

f. Lingar Detector
10. 9600bps Hi-Speed Packet Testing

Whila holding the FUNG key down, press the VHF
knob. "600° is shown on the sub-band frequancy
display.

?.5a stereo plug (To EXT MICT terminal)

/ GHND

i
/ R QUTPUT 100mViaTk  (Level meter, oscilloscopa)
TX MOD 4.8kHz - 1dBm (AF OSC)

1.5e sterao plug (To SP 1)

.ff GHD
/  9600bps PTT key (TX at Law )
! DATA INOUT (at Cloning mods)
AF SP QUTPUT

Mic terminal
— | — DOV
— DOWM

— NC
== i 111
— MIC GND

| — MIC
| - GND

—— TP
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Test Equipment
1. All 856G oulput is indicated by EMF.
2. AG output level connacting with the load is measured.

3. Swandard Modulation: 1kHz +3.5kHz/DEV
4. Audio Outpud level: S50mW-100mW at B

5. Test Equipmant level filter: HPF (30Hz~50Hz), LPF (10kHz~15kHz)

6. Coaxial cabla: 5D2W 1m

Note:

1. Power supply voltage is 13.BV.
Power 2witch iz off.

2. Tum the volume knobs counterclockwise.
. 80 volume (press VHF or UHF after pressing FUNC key)

L3

4. Press and hald the "F" key, then turn the power switch on.
The display lghts full.

S0=squelch is open. S8=tfight is closed.

2) UHF PLL Adjustment
Measurement Adjustment
Item Conditian Specilications
Equipment I Unit [Ttrmrinal Unit I Parts Method
Rederance | f=435.00 u?req Countar VHF
F

Froau T B Back | UHF ANT Main TC1 | 435.0000MHz T 100Hz
f=440.00 RX(T, E) o 40V (Adjust) | Zavsoev

PLL VGO | 1=410.00 RX(TE1) hzn?nlal ::: 3 ::; 1606 |2.50v (Agjust | 25vs02v
{=460.00 R¥(TE2) 3200 (Adjust) 32Ve02Y
I=440.00 TX(T, E) 5.50V [Gheck) 5.0V-6.0V
T=d 10,00 TH(TE) 4 .50V [Check) 2.8V-6.2Y
1=460.00 TX(TEZ) 5,300 [Check) 4. TV-B.0V




3) UHF RX Adjustment
{*}; 1=445.00 (T}, f=435.00 (E), 1=410.00 (TE1), f=460.00 (TE2)

Measurement Adjustment
Itam Condition Specifications
Equipment | Unit | Terminal | Unit |Par1s | Method
TC20
T.G. UHF | UHF |TC202 ‘ el
il | F=435, . Back Max Gain
Harical coi 365,00 (445.00) A0dBm ANT wain | 1218 ﬁ HE;: ;ﬁ
L219 f
Spectrum _JI F L
LUHF TF2
Analyzer
1=438.00 (T)
f=dd .00 (T}
1=449.98 (T}
f=430.00 (E)
[=435.00 (E
f=434,90 [E] i
f' IIIII:]IZI ( :IIE1 Dastortian Meater Back UHF Check SIMAD is 12dB
i r-:m.ﬂugm: Orscilloscope SR of more.
TS Level Meter
=420.00 (TE1}
f=450.00 (TE2)
1=460.00 {TE2)
1=470.00 {TE2)
583G 0UT: 9008,
538G
[=445.00 (%) Front UHF
M LCD UHF VR202 Starts lkghting "Full."
i 585G OUT: 18.0dBu pane Main aning
5 Meter
558G OFF Check Does mat light.
Digytal ; UHF i
S0L lewel | f=445.00 (" Main TPS VR201 | 2.05V (Adjust) 2.06v0.Y
ik o ) Multimeter Mg I
556G OFF Tha squelch is
S0OL LEVEL: 1 chased.
1=445.00{") e
Distortion 5'5 & E.}LJT' P Meter| Back | SP1 Check 4% or behow
PSRN | Level Meter
f=445.00 7} o
RxsN | ( Leval Metar | Back | SP1 Check A0dE or more
586 OUT: 60.0dBu .
Orscilloscope
f=dd5. =
Q600 556G GOLI;'I":' rEII:I 0dB: i 1N
e PR L Level Meter | Back | MIGH +50mVrms
Pacet Out | f=4 BkHz
Cscilloscops 14Tk
2.5kHzDEV

31
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4) UHF TX Adjustment

{*}: $=445.00 (T), 1=435.00 (E), f=410.00 (TE1}, =460.00 (TE2)

Measurement Adjustment
Item Cendition Specifications
Equipment | Unit |Tarminal Unit |F'ar13 | Mathod
_ —— — |
1=445.00 (T)
High 1=435.00 (E) Powar Meter UHF
Back | UHF ANT VA203 i 6
Power | 1=410,00(TE1} Current Meter Main i il
1=480.00 (TE2}
+1,00
Rz
2 i 114 or b=tow
s f=445.00 () Check SEIW
Fower
Lingar Dat, SRk
# &
I=445.00 (") Oscilioscope 4.5kHz
DEV VR204
AG: 1kHz -30dBm | Power Meter IDEV *':';::‘
AG d
Pl Beaed vReos | Adj ;D;:z
* | aG: 1kHz -46dBm i R
DEY
CTOSS ;t:d:'wi ! Limaar Dat, e
L ek B I
T ;
L::: TONE SW ENG E“'"ﬁ:ﬁ Ghiok DEV
B8 5Hz T
Tona Fwda5,00 (*) 3.0kMz
Burrsd AG=0 Check +0.5xHz
Lenvesd PTT+DOWN key DEY
9600bps f=445.00 (*) LI'H.!'EI.I" Det. 2.0kHz
Packet [N AG: 4 BkHz -1dBm Cracilloscopsa Check +H0.5kHz
FUNCHVHF kiy G IDEV




5) VHF PLL Adjustment

Measuremeant Adjustment
Item Condition Specifications
Equipment | Unit ! Terminal | Unit i Parts I Mathod
T — E—
Raferance | i=145.00 Frag. Counter
Back HF ANT n +100Hz
Frequency | TX Power Meter ¥ R
[=145.00 RX(T, E) Digital WHE WHF 2807 H1.3V
PLLY TP1 L505
S I=173.98 RX(TE1, 2} Multimater bdain VCO 7.8y 0,05V
f=145.00 RX(T, E} 2.8v+1.0v
Check
f=173.99 R¥(TE!, 2] 7. 35vH0.4N
6) VHF RX Adjustment
Measurement Adjustment
Item Condition Specifications
Equipment | Unit |Tam1'ma] unit | Paris | Method
T _|—_.ﬁdjuat tha 556
u lenial
f=145.00 (T,E) . =i EDWTF:": DaB|
st ;155'00 I.'T;E‘lll Distortion Meter | | WHF | VHF | L15 : RS e SINAD is
B 1 1 I
£.185.00 (TE2) Oscilloscope 2P Main | L16 L14~L17 o 12dB or maore
Ll Mater L17
make the wawe
form max.
1=144.00{T)
fm 147 .59
m Adjust the
Bt a0 (5l ama SINAD
o f=145.99 (E) Distartion Mater VHF VHF | L14~ SINAD s
Sansiivity ; Back : sensitivity and
f=150.00 (TE1,2} Oscilloscope 5Pt Main | L17 1248 ar mode,
1=162.00 (TE1.2) Level Metar Wi ot
1=173.88 (TE12) ;
55G OUT: -9.0dBp
fm 136, MADY
90 Check = ”
556G OUT: OdBu 12dB or mora,
f=145.00
) o Frant WHF i -
S Meter | f=165.00 (TE1.2} LCD VHF Bl Makn VR Starts lighting "Full.
556 OUT: 18dBp S Mater
$5G OFF Check Dioes not light,
145,00 (T E) NS
I=1685.00 (TE1,2) Digital VHF VHF 3 ]
L lawed 4 VRZ | 2.0 i T lch
™ S8G OFF sutmetee | nain | T0F | Main A e
closed,
S0L Leval 1

a3



7) VHF TX Adjustment
{frequency) = TE1, TEZ2

Measurement Adjustment
Itern Condition Specifications
Equipment Unit | Terminal | Unit |Parm Method
———— |
High Power Meler VHF 55W or more (T,E)
f=145,00 (165.00 Back | VHF ANT ! VR4 | Max
Power ¢ :' Current Meter Main 45W ar more (TE1,TE2)
"W +1.0W
VR4 52W (T.E) 0
A5 (TE1.TE2) 114 o bedaw
T4 00 (150.00] Check 4B8~55W TA (T E)
fa145.09 (173.09) | 32-40W 114 (TE1,TEZ|
f=173.99 {136.00) Power is output.
Low | ¢ 145.00 (160.00) Check 3-7W
Py
Lanear Det. 4.5kHz
= ( HF 4
DEV ; ;fk'f ”2‘;::1 Oscilloscope | Back |VHF ANT r: | vea ;;‘;T +0.2kHz
4 =S ™ | Power Meier P LEV
1= 148.00 (160.00) 4.0 kHz
MG Gan | Chesk +0,3kHz
o | -4
A TkHz -26dBm DEV
1=145.00 {180.00)
C-;-I'GEE AG=0 0.5~1_3kHz
L”"; TONE SW ENC {DEV
& |easHz
T 3.0kHz
2% | 1=145.00 (160.00) il
o PTT+DOWN key DRV
f=445.00 (*) 2 OkHz
S600Dps
P N AG: 4.8kHz -1dBm Check *=0.5kHz
BCKEL N | FUNCVHF ey IDEV
1=145,00 {=445.00 (T)
K
¥-BAND | '=145.00 1=430.00 (E) 3.5kHz
= =160.00 {=410.00 {TE1) Check +0).5kHz
1=160.00 =460.00 (TE2) IDEV
XBE ON [VHF+PWE ON)




8) Adjustment Points

VHF Main Unit
9600bpsDATA
AFOUT INOUT
1 + T
24 [1
SP1 [ MIGH
L14
VA4 (HIPCW V) I:l
VRS |:| {MOD V) D
LIS I:]
L505 TR {PD)
& @ L6 i:l
(FOM VR2 VA1
L17
L
(Relerence Frequency) (SCL) {5 madar) o)
UHF Main Unit DC13.8Y
ANT

[ ] reem

|:| TCzoz WA20A (HIPOW L)

|:] VR204 (MOD U)
L218 LEDE (PO U)
O

@Te3 (PO)
YR202 VA201
L2114
(e ) vRz0s

I (1] trz  (Smeater (SGLIE@TPS IMIC GAIN)




PC BOAD VIEW

2)VHF VCO Unit Side A

1) VHF Main Unit Side A
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3) UHF Main Unit Side A

4) UHF VCO Unit Side A
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5) VHF Main Unit Side B

= T

6) VHF VCO Unit Side B




7) UHF Main Unit Side B

8) UHF VCO Unit Side B



10) Front Unit Side B

11) TCXO Unit

9) Front Unit Side A

TR T
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2) VHF Main Unit T/E
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3) VHF Main Unit TE1/TE2
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ALINCO, INC.

Head office: "TWIN 21* MID Tower Building 25F
1-61, 2-Chome, Shiromi, Chuo-ku, Osaka 540-8580 Japan
Phone: 06-946-8150 Fax: 06-946-8175 Telex: 63086
E-mail: 101243 1446F compusenve. com
LLSA: 438 Amapala Ave., Suile 130, Torrance, CA 805015201 U.S.A,
Phone: 310-618-8676 Fax: 310-618-B758
hitip:fwww. alinco, com/
Gamany: Eschborner Landsirassa 55, 60489 Frankhurd am Main, Garmany
Phone: 089-736018 Fax: 069-788-60766
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