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VX-210V Circuit Description

1. Receive Signal Path

ncoming BF from the anfenna jack is delivered 1o the RF Unit and pazses through a low-pass
filter consisting of coils LIO0OT & L1002, capaciters CHO04, CI005, C1008, CIole, C1014 &
1016, and antenna switching diode D003 (HUM131),

Signals within the frequency range of the transceiver enter a varacior-tuned band-pass flter
conzisting of coils LIGI0 & L10TT, capacitors C1O44, CTO46, CHOS0, CHEeS & ClEeE, and diodes
QI0I (HVCESE, DIei2 (HVC358B), D1013 (HVC3SEE) & DI (HVC359), thenr amplified
by Q1012 (2BCHIDE) and enter a varactor-duned band-pass filter consisting of coils L1017 &
L1021, capacitor CIOB4, C108s, CHO9S & CIWT, and diodes DIOTE (HVC3ISE), D019
(HVC358), D020 (HVC358) & D023 (HVC359), before first mixing by Q1026 (SGM2016).

Buffered owtput from the VOO iz amphfied by QU009 (23C5003) o provide a pure first local
signal between 1263 and 1223 MHz for imection 1o the Orst mxer G026, The 217 Mz first
mixner product then passes Through monolithic cevstal filier XF100 (2TR12A4, 6.0 kHz BW) o
strip away all but the desired signal, which is then amplified by Q1033 (23C4215Y).

The amplified first IF signal is applied to FA IF subsystem 1 Q1037 (BAG116FW), which
contains the second mixer, second local oscillator, lTimiter amplifier, noise amplifier, and S-meter
amplificr.

A second local signal is generated by PLL referencedsecond local oscillator of 21.25 MHz crvstal
X100 1o produce thd 450 kHz second EF when mixed with the fiest IF signal within (037,

The second IF then passes through the ceramic filter CF1001 (CEWMAEDE)Y or CF1002
(BFPC45005: only on “Marrow™ channels} 1o strip away unwanted mixer products, and s then
applied to the limiter amplifier in Q1037, which removes amplitude varfations in the 450kHz 1E,
Before detection of the speech by the ceramic discriminater COT00 {CDBCAS0CK24 ).

Detected avdio from Q1037 2 applied w the audio high-pass flter and then passed via the
volume control o the avdio amplificr QU032 (TDATZ33D), which provides up o 0.5 Watts 1o the
cpraomal beadphone jack or 2 4-£2 lowdspeaker,

Squelch Control

The squeleh circuilry consists of a noise amplifter and band-pass Glier within QI037, and nojze
detector DO28 (1553E55),

When no carvier secgived, noise at 1he cutput of the detector stage in Q037 iz amplified and
and-pass fillgred by the noise amplifier section of Q1037 and the network between pins 7 and §,
and then rectified by D028,

The resulting DO squelch control voltage is passed 1o pin 37 of the microprocessor Q1014
(MATE18), If no carcier is received, this signal causes pin 7 of Q1014 w go high and pin 20 go
low. Pin 7 signals Q1038 (IMD10A) 10 disable the supply voltage 1o the audia amplifier 1039,
while pin 20 makes Q1023 (IMX1) hold the green (Busv) half of the LED off, when pin 7 is high
and pin 20005 low,

Thus, (e microprocessor Mocks outpit from the audio amplifier, and silences the raceiver, while
ne signal is being received {and during transisission, as well).

When a carrier appears at 1he discriminatorn, moie 13 removed from the output, causime pin 37 of
4 toozo Fow and the miceopracessor o aetivate the “Bosy™ LED via Q1014

The mucroprocesser then checks for CTUSS or CDCSS code sguelch information, if enabled, or
for DTMF damta on the optional BTMF Unil I not transmitting and CTC3S or CDCSS s not
activated, or 11 the received tone or code matches that programmed. allows audio to pass througeh the
awdic amplifrer Q1039 (TRATZ2200 w the loudspeaker by enabling the supply voltage 10 18 via
1038,
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Transmit Signal Path

Speech input from the microphone 15 amplifed by Q1017 (MNJMZ202V), after pre-emphasis I::-:r

CH0e6 and B 1054, the audio passes another section of 1017,

The processed audio may then be mixed with a CTCSS tone generated by Q1014 (M37315E)
then delivered to D100 (13V228) for frequency modulation of the PLL carrier {up to £5kHz from
the unmodulated carrier) at the transmitting frequency.

I a CSS code is enabled for transmission, the code is generated by microprocessor (1014 and
delivered to 21004 {13V230) for COCSS modulating.

If [DTMF is enabled for transmission, the tone is generated by the microprocessor CHO14 and
applied to the limitter amplificr section in place of the speech audio. Also, the tone is amplified for
maonitoring in the loudspeaker.

The modulated signal from the VOO QE002 {(28C2531C8) is buffered by Q1007 (25C5003)
and ampliticd by QOGS (25C50035). The low-level transmit signal i= then passes through the T/R
switching dinde 016 (DANZ3SU) to the driver amplifier Q1013 (23C5227) and Q1016
(25K 2586), then amplified transmit signal i= epplied 1o the final amplifier Q1024 up o 5 wans
OLATILE POWET.

The transmit signal then passes through the antenna switch D003 (HVU131) and is low-pass
filtered 1o suppress harmonic spurisus radiation before delivery o the anenna.

= sl

31 Automatic Transmit Power Control

RF power outpul from the final amplifier is sampled by C1104 and C1111, and is rectified by
D027 (1558321) The resulting 0T iz fed back through Q032 (FMW) 10 the drive amplificr
OO e and fnal anplifier Q1024, for control of the power cutput,

The microprocessar selecis “High™ or “Low™ power levels,

3-2 Transmit Inhikit

When the transmit PLL iz unlecked, pin 7 of PLL chip QU005 poes o a logic “low.” The resulting
[ unlock control volagse 15 passed 10 pin 24 of the nucroprocessor O1014, While the transmit PLL
ig unlocked, pin 22 of Q1014 remains high, which then wems off Q1029 and the Automatic Power
Controller Q1032 (FRWT) 10 dizable the supply voltage to the deive amplifier Q1015 Q1016 and
fnal amplifier 1024, iherely dizabling the (ransmitter,

33 Zpurious Suppression

Generation of spurious products by the transmitter is minimized by the fundamental carrier
freguency being equal 10 final teansmitting frequency, modulated dircetly in the teansmit VCO.
Additional Barmonic suppression is provided by a low-pass filter consisting of L1001 and L1002
plus CI1O04. C1005, CIO08, CION0 and C1014, resulting in mare than 60 dB of harmonic
suppresseon precr e delivery 19 the antensa,

4. PLL Frequency Synthesizer

The PLL circuitry on the Main Unit consists of VOO 1002 (28C2531C8). VOO buffer Q1007
(28CH005), and PLL sihsystem [C Q1005 (MB15A0 PEV 1), which containg a reference divider,
sefab-io-parallel daa lateh, programmable divider, phase comparator and charge pump.

Stability is maintained by a regulated 3.5 V supply, via Q1040 {TH11235AM3 to R14122 and
R EE2S, temperature conpensating theemistor THI00T, TH1O002, THIMS and varactor diode DI1004
( 1SV 2300 associated with the 21,25 MHz frequency reference ervstal X 1001

Whale receiving, VOO CHAOGZ ogcillates between 1263 and 1323 MHz according 1o the
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transceiver version and the programmed receiving frequency. The VOO output is buffered by
C007, then applied 10 the prescaler section of Q1005. There the VOO signal is divided by 64 or 635,
aceording 1o a control signal from the data latch section of 10035, before being sent to the
programmable divider section of Q1005.

The data latch section of Q1003 also receives serial dividing data from the microprocessor 1014,
which causes the pre-divided VOO signal to be further divided in the programmable divider section,

epending upon the desired receive frequency, so as to produce a 2.5 kHz or 3.125 kHz derivative of
the current VO frequency.

Meanwhile, the referenee divider section of Q1005 divides the 21,25 MHz ervstal reference from
the reference oscillator QI1023, by §500 (or 63007 to produce the 2.5 kHz {or 3.125 kHZ) loop
reference {respeciively).

The 2.3 kHz for 3,125 kHz) signal from the programmable divider {derived from the YO and
that derived from the reference oscillator are applied to the phase detector section of QT005, which
produces a pulsed output with pulse duration depending on the phase difference between the input
signals.

This pulse train is filtered 10 DC and returned to the varactor 001 (HVU358). Changes in the
level of the 120 voltage applied 1o the varactor, affecting the reference in the tank circuit of the VOO
according to the phase difference between the signals derived from the VOO and the erystal
rieference oscillator

The VO 15 thus phese-locked to the crvstal reference oscillator. The output of the VOO QIO02,
after buffering by QU7 and amplification by Q10049, i= applied to the first mixer as described
previously. = =

For transmission, the YOO OF002 cscillates between 148 and 174 MHe according 1o the modé]
version and preecamuned ransmt freguency. The remamder of 1he PLL circuitry 15 shared with the
receiver, However, the dividing data from the microprocessor 12 such thar the VYOO frequency is at
the actual wansmil frequency (rather than offset for [Fs, as in the receiving casel Alzo, the VOO s
modulated by the speech audia applied 10 DIGOS (18VZ29), as describad previousiy.

Reocive and transmit buses sefeet which VOO is made active by Q1003 {LIBCSR,

5. Miscellaneous Circuits
2-1 Push-To-Talk Transmit Activation

The PTT switch an the microphoneg is connecied 10 pin 33 of microprocesser Q101 so that whan
the PTT switch is ¢losed. pin 23 of Q014 goes bow, This signal disables the receiver by disabling
the 5 W supply bus at Q1036 (DTEB123EK) to the front-end, FM IF subsvstem 10 (1037 and
receiver WO cimouiing.

At the same tme, Q027 (FRWT ) and (1029 (ZEB11223) activate the transmit 3% suppiv line
t enable the transmiller.
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