WVX-210U Circuit Description

1. Receive Signal Path

Incoming RF from the antenna jack iz delivered to the RF Unit and passes through a
low-pass filter consisting of eoils L1003, L1006 & L1007, capacitors C1002, C1007,
C1013, C1017, CI02Z, C1025, C1029 & (C1169, and antenna switching diede DEOOT
(HLW 1310,

Signals within the frequency range of the transceiver enter a varvactor-tuned band-
pass filber consisting of coils L1014 & LI0OLS, eapacitors C1057, C1058, C1064, CI0T1
& 01073, and dipdes D1012 (HVC355E), D1013 (1SV280), D1016 (HVC355E) & D1017
(18V280), then amplified by Q1015 (25C5006) and enter a varactor-tunaed hand-pass
filter consisting of coils L1021 & L1024, capacitor C1084, C1086, C1095 & CI1097, and
diodes, D1026 (HVCA55E) & D1027 (18V280), before first mixing by Q1025 (SGM2018).

Buffered output from the VOO is amplified by Q1009 (28C5005) to provide a pure
first local sizgnal between 126.3 and 152.3 MHz for injeetion to the first mixer Q1025.
The 4395 MHz first mixer product then passes through monclithic crvatal filter
XF1001 & XF1002 {43Y1285, 6.0 kHe BW) to strip away all but the desived signal,
which is then amplified by Q1032 (25C4215Y).

The amplified first IF signal is applied to FM IF suhaystem 1C Q1036 (BA4116FVY),
which contains the second mixer, zecond local oscillator, limiter amplifier, noise
amplifier, and S-meter amplifier.

A second local signal is generated by PLL referencefzecond local oseillator of 14.50
MHz crystal X1001 to produce the 450 kHz second IT when mixed with the first 1F
signal within Q1036

The second [F then passes through the ceramic filter CF1001 (CRAWMAS0E) or
CF1002 (SFPC450G: only on “Narrow” channels) to strip away unwanted mixer
products, and 1= then applied to the Imiter amphifier in QU036 which removes
amplitude variations in the 450kHz IT, before detection of the spesch by the ecrnmic
discriminator CDI1001 (COBCAS0CK24).

Detected audio from Q1036 is applied to the audic high-pass filter, and then passed
vig the volume sontral to the audio amplifier Q1030 (TDAT2330), which provides up to
0.5 Watts to the optional headphone jack or a 4-0 londspeaker,

Squelch Control

The squelch civcuitry consists of a noise amplifier and band-pass filter within Q1036,
and noize detector TR0 (1553588).

When no carrier received, noize at the output of the detector stage n Q1036 1z
amplificd and band-pass filteved by the noise amplifier section of QIK6 and the
network between pins 7 and 8, and then rectified by D10A0,

The resulting D squelch control voltage is passed to pin 37 of the microprocessor
Q1014 (MATEISEAHF), If no carrier i received, this signal causes pin 7 of (21014 to go
high and pin 20 to g0 low. Pin 7 signals Q1037 (IMD10A) to disable the supply voltage
to the andio amplifier Q1039, while pin 20 makes 1023 {IMX1) hold the green (Busy)
half of the LED off. when pin 7 iz high and pin 20 is low.

Thus, the microproressor hlocks output from the andio amplifier, and silences the
receiver, while no signal 12 being received (and during transmission. as well).

When a carrier appears at the discriminator, noise i& removed from the owtput,
cauzing pin 37 of Q1014 to go low and the microprocessor to activate the “Busy™ LED



e

via §1014.

The microprocessor then checks for CTCSS ar CDOSE code squeleh information, if
enabled, or for IFTMF data on the optional DTMF Unit. If not transmitting and CTOCSS
or CDCES 13 not activated, or if the received tone or code matches that programmed,
allows audio to pass through the audio amplifier Q1039 (TDAT7233D) to the
loudspeaker by enabling the supply voltage to it via G1037.

Transmit Signal Path

Specch input from the microphone is amplified by QIOLT (NJM2902V), after pre-
emphaziz by C105%9 and R10435, the audio pazses another section of 1017,

The processed audio may then he mixed with a CTCS5 tone generated by (21014
(M3ITE15EAHP) then delivered to D005 (HVUAS0} for frequency modulation of the PLL
carrier (up to £5kHz from the unmodolated carrier) at the transmitting frequency,

If a CDCES code is enabled for transmission, the eode iz generatod by
microprocessor (1014 and delivered to D10HM (18V230) for CDCSS modulating.

If DTMF i= enabled for transmission, the tone is generated by the microprocessor
Q1014 and applied to the limitter amplifier section in place of the speech audio. Also,
the tone 15 amplified for monitering in the loudspeaker,

The modulated signal from the VOO Q1005 (25K508-K52) 15 buffered by Q1008
(25C5005) and amplified by Q1009 {23C50035). The low-level transmit signal 1= then
passes through the T/H switching diode D1014 (DANZ3SL) fo the driver amplifier
Q1012 (25C3357) and Q1016 (25K2974), then amplificd transmit signal is applied to
the final amphifter @L02] up to 5 watts output power.

The transmit signal then passes through the antenna switch D100T (RL3135) and 1s
low-pass filtered to suppress harmonic spurious radiation before delivery to the
antenna,

31 Automatic Transmit Power Control

EF power output from the final amplifier iz sampled by C1089, and 1= rectified by
102H (155321). The resulting DC ia fed back through Q1027 (FMW1) to the drive
amplifier Q1016 and final amplifier Q1021, for control of the power output.

The microprocessor selects “High" or “Low" power levels,

3-2 Transmit Inhibit

When the transmit PLL 1z unlocked, pin 7 of PLL chip Q1004 goes to a logie “low.”
The resulting DC unlock control voltage is passed to pin 24 of the microprocessor
Q1014, While the tranamit PLL is unlecked, pin 22 of Q1014 remaing high, which then
turns off 91031 and the Automatic Power Controller QL0027 (FMWI1) to disable the
supply voltage to the drive amphifier G012, 1016 and Apal amplifter QIO0Z 1, theveby
dizahling the transmatter

33 Spuricus Suppression

Generation of spurious praducts by the transmitter is minimized by the fundamental
earrier frequency being equal to final transmitting frequency, modulated directly in the
transmit VOO, Additienal harmonic swppression is provided by a low.pasa filter
eonsisting of L1005, L1006 & L100T plus C1O02, CLODT, C1013, C1O17, C1022, 1029
and C1169, vesulting in more than 60 dB of harmonic suppression prior to delivery to
the antenna,
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4, PLL Freguency Synthesizer

The PLL civcuitry on the Main Unit consists of VOO Q1005 (2SK508-K5D, VOO
buffer Q1008 (25C5008), and PLL subsvstem 1C Q1004 (MB15ADTFV), which containz
a reference divider. serial-to-parallel data lateh, programmable divider, phase
comparator and charge pump.

Stability is maintained by a regulated 3.5 V supply, via Q1040 (TK11235BMCL) to
R1019 and R1020, temperature compensating thermistor TH1001, THI1002, TH1003
and varactor diode DNI004 (13V230) assoctated with the 14.50 MHz frequency reference
erystal X1001.

While receiving, VOO Q1005 ozcillates between 406.05 and 441.05 MHz according to
the transceiver version and the programmed receiving frequency. The VOO output 15
buffered by Q1008, then applied to the prescaler section of 1004, There the V()
signal iz divided by 64 or 65, according to a control signal from the data lateh section of
Q1004, before being 2ent to the programmable divider scetion of G 1004,

The data latch section of Q1004 also receives serial dividing data from  the
microprocessor 1014, which causes the pre-divided VOO zignal to be further divided
in the programmable divider section, depending upon the desired receive frequency, so
ag toproduce 8 § kHz or .25 kHz dertvative of the current VOO frequency.

Meanwhile, the reference divider section of Q1004 divides the 14.5 MHz crvstal
reference from the reference oscillator QI004, by 2900 (or 2320) to produce the 5 kHz
{or 6.25 kHz) loop reference (respectively).

The 2.5 kilz {or 2.125 kHz) signal from the proprammable divider {derived from the
WO and that derived from the refevence oscillator ave applied to the phase detector
section of Q1004, which produces a pulsad output with pulse duration depending on
the phase difference hetween the input signals.

This pulse train is filtered to DC and returned to the varactor D100 (HVC355B) &
D1002 (HVU3S5B). Changes in the level of the DO voltage applicd to the varactor,
affecting the reference in the tank ciremt of the VOO aceording to the phaze difference
between the signals derived from the VOO and the crystal reference osaillator.

The VOO 13 thus phase-locked to the ervstal reference ozcillator, The output of the
VOO 1005, after buffering by Q1008 and amplification by Q1009, is applicd to the
firat mixer as dercribed previously

For tranamizsion, the VOO Q1005 ozcillates between 450 and 435 MHz according to
the model version and programmed teansmit frequency. The remainder of the PLL
eirewitry 15 shared with the receiver. Howewver, the dividing data  from  the
microprocessor 15 such that the VOO frequency is at the actual transmit frequency
irather than offset for IF=, as in the receiving case). Also, the VOO iz modulated by the
specch audio applied to D005 (HYLE3E0), as deserthed previously.

Beceive and transmit buzes select which VOO is made active by Q1002 (RT1MN441L0.

5. Miscellaneous Circuits
51 Push-To-Talk Tranamit Activation

The PTT switch on the micvophone is connected to pin 35 of microprocessor Q1014,
go that when the PTT switch is elosed, pin 23 of Q1014 goes low, This signal dizables
the receiver by disabling the 5 V supply bus at 1035 (DTB123EK) to the front-cnd,
FM IV subsystem IO Q1036 and recetver VOO cirenitry

At the zame time, Q1026 (FMW) and Q1031 (2EB11225) activate the transmit 5V
supply line to enable the Dranzmitter,
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