CIRCUIT DESCRIPTION - BR-100

GENERAL INFORMATION
Cirewinry is described in the following crder @ Micraprocessordfeonten] section, VOO Synthesizer Section,
Transmitter Section, Heceiver Section and Battery Section. Hefer to the Block Diagram and the schematics.

MICROPROCESS50R / CONTROL SECTION

The microprocessor 103 1s constantly operating when the radio is tum OX. I s continuously monitaring

the kevboard, The PTT hne apd other miemal inputs such as the squelch detect, oic. When a change noours,
the micreprocessar makes the appropriate response. The microprocessor 2 used for control. The Radio emits a
beep on chapnel  change  ard  the synthestzer 12 loaded  with  the correct  frequency  information,  The
mucroprocessor mons off o 41949548 osallator which 1= composed of X301, C312, C313, and RI0E.

When the radic iz fGrst twned on, the microprocessor reads the radio status from the EEFROM IC310

The microprocessor determines the receive frequency oodes, then loads the synthesizer via ifs ping &3, 24, and

i

Lk

VCO / SYNTHESIZER SECTION

This section consistz of the Temperature-Compensated Crvstzl OscillatordTCXO), Veoltage contralled Oscillacor
(VOO Svnthesizer and the Loop Filter,

Temperature-Compensated Cryvstal Oscillator{TCX0O)
The reference oscillator(X103) is a2 temperature compensabed cryvstal-oscillator by Thermisters and resistors

network., The reference oscillator = beld within the spectfied 25ppm from 20 o +50000

VOLTAGE Controlled Oscillators
When the radie 15 lumm on, the reoove VOO oscillates, And if the FTT 12 pressed, 12300 pin 38 goes low
Cappros UV converting the receive VOO o the transmitter VOO by the QEI, QU

The receive VOO consists of TOLOL, DNOY, C209-C215 LI LI114, and QLO7-0108, This VOO cecillates at 214
Iz below the programmed recelve frequency. The VOO's oscillating frequency 15 tuned by the varsctor DI0T
The toming voltage 15 supplied from the outpul of the Loop Fileer, The owtput of the VOO 12 AC coupled (C16]
and SV o the synthesizer WS pinl,

The transmutter VOO conzsizts of TCI0L, DIOT, CEA-C215except CZ213)0, L1111, L1114, and QIOT-Q108, The VOO

cacillates on the programmed transmit frequency. The VOO's pscillating frequency 15 tuned by the varactor
IDIGT. The tuning voltage 15 supphed from the culput of the Leop Filter, The output of the VOO i AL coupled

Clal and 20T ta the synthesizer 1C10E pinl,

The transmit voltage controlled oscillator 15 directly froquency -moedulaied and operates on the carmer [reguency.
In the receive mesxde, the recetve VOO 1 cpabbed, producing the receive local oscillator signal at a [reguency 214
Mk DLelow the mcoming receive frequency. The synthesizer is tuned in G.20HE step.

The frequency synthesizer is 2 large scale monolithic svnthesizer integrated circuit 1E101.

The svothesizer IC contains a dual modolar prescaler, divide-by~N counter, prescale contreliswallew) counter,
refererce cacillator, reference divider, phase detecter, charge pump and lock detecter. Also, mcluded 1m0 8010 are

contred circuls Tor [pedueney controls arel peneral deviee control.
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HBF outpat from the active VOO 12 AC couplsd fe the synthesizer [CI0] prescaler ioput at s 10 The
thivide-by-X  counter  chan o 010, consisting of the dusi-meoduluz prescaler.  swallow  counter  and
prograrmmable counter, divides the VOO signal down to a frequency very close to 602058E which is applied

ta the phese detecter. The phase comparstor compares the odges of this signal with that of the 6256E reference

sigral from the reference divider and doves the internal charpe puomge

When the PLL become unlocked, the lock detector at ICHM pind will be pulsing low., A RC cirewt converts
pulzing low tooa low level for the micraprocessor. The microprocessor then change the RESTX hne 1o a hieh.
Therefore the transmitter remans disabled while the loop remams oat of lock

Loop Filter

The Loop Filter, a passive lead-lag flter copsising of RI3T, RIZE-RI4] and Cl93-C15, integrates the charge
pumyp culpul 1o produce the DO turning voltage for the VOO, One parasitic pole, consisting of R141/C195 and
RF choke LI, prevent modulation of the YO0's by the 6.258F reference coergy remaiming 2t the outpat of the
tpop Gieer. Direct FM 35 obtaimed for modulating frequencies outside the PLL bandwidth by applving the CTCSS
sippals and pre-emphazized, lmited microphone audio o the VOO modulstion ciroumt. The medulation circuit
consists of K132, DI, C19

TRANSMITTER SECTION

HEF POWER Amplifier

After the PTT is pressed, the TX_POW line switches to approximately 4V, Q307 1= turmed on enablog transmit
VOO, RF output fram the transmit VOO iz oapplied o the pre-drive amplifier Q103 The outpot signal from
QI feeds the driive amplifier G104, whose output from the driver stage feeds the {inal amplifier Q106 to
produce the rated output power of 0.5 watts. The output power of the fnal 15 apphed 1o the transmitreceive
switch [H02 and then fed to the anlepna via the oulpol lew-pass [lter C1E3, CITA-CIE1, LIF-1.821,

Anbonma Swilching

Switching of the antepna between the fransmitter and the receiver is accomplished by ihe transmitreceive
switch consisting of diodes DM and DICZ. In the trapsmit mode, switched TX B iz applied theough R1E and
BF choke LIZ3, hard forward Diasing the two diodes on DEIE thus permits the flow of RF power from the
DU O ffinal amplifier) to the ocutput low-pass Giter. D101 shorts the recetver npul to geouard.

Transmitter Auwdio Circuils

The transmatter audio cirecits constst cof the aodio processinge cireuit, the COTCSS cironits,

Audio Processing

Transmil speed audio s providing by either the intemal electric microphone MICEHN or the external microphone.
The mucrophope awdio iz applied to MIC MUTE SW Q311, and high-pass Gleer IC3060ALBCYL The audia is
pre-—emphazized hy GIB per octave by C352 and R334, znd then signal ampliiicatgon. The gain iz such that when
a signal 206 preater than Tmiting the peak-to-peak output. Under these conditions, the MOD, AR Por VRS
configured az g Tour-pale active how-pass filter, The resulting signgl is then limited when respect to side band

splateer, and has an B per octave roll-off above 3Hz. The audio s then applicd o transmit VCO, By varing

e vollage on the varactor diods D108 ar an audio rate, The rescnant Trequency of VOO 15 vared, The resull

iz an oecillator outpot that is frequency -modulated at the audio [reguency.
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CTCS55 Tone Encoder

LTS5 signals gre synthesized by microprocessor [C230] and appear as pulze wavelorm on PO lknes pin 45-48

These O lnes are apphed o a resstive dpmal-to-analog converter petworkiconzisting of RIVe-TE7, and
3511 which produce a peeudo-sine wave for CTOSS ar its cutput, The waveform is smeathed by low-pass
fleer 23S m produce an acceptable sine wave ouiput. The CTCSS tone signal 15 adjusted to the proper level
by WHICE The signal s then applicd to the TEXO cimeu.

RECEIVER SECTION

Rewcerver Fronl End

[z the recetve mode, the RE signal enters through the antenna. then through the low-pass fileer C183,
CIT9-CL81. LIIS-L121, The diedes DIO1 and DI are bissed off so that the output of the low-pass filter is
coupledtCION to the frst band-psss filter CI01-CHE, LIOO-LUE, LUM and o the Front End R overloaed
protection diode pair DICD. The sgnal rom the band-pass Giter iz oapplisd o the input of the BF amplifier
L The outpur of the BF amplifier feeds the input to four more stapes of band-pass filter consisting of
TN, C1UA-C123, LIM-0107. The output from the band-pass [ier s appled oo the muser Q0L

Local Oscillator(L0O)
The receive VOO (TCI0L, DIOT, C200-C215, L111, Lil4, and QIOV-TN0E) provides the 1O signal. The VOO s
running &t 21490 below the desired receive frequency and 15 applicd to the muxer QIO s emotter.

Mixer

The nuxer 15 & transistor LvpelHEN, The mixer LD freguency 15 Z1L4ME below the dezired receiver frequency,
When the recedver frequency 18 present, the mixer output will be a 2148 signal. The mixer output is peaked
for 5144 at LI0EL C132, RUM, and the sigral fitered by covstal flter X100 and amplified by QL322 before being
applicd o ihe nput of the IF ICHA0. Inside [C100, the ZL4ME 1T sgnal becomes the opul to s second mixer
with & L freguency of 200245080 ser by X101, The 4558EF ceramic filver X102 filters the secomd mixer™s output
which iz the second [F signal, The mixer’'s output 15 then fed o the internal Imiting amplifier and then

or ta the FM decoder.

I'M Detector and Sguelch

The FM detector cutput iz used for sguelch, decoding tones and audio output. The setting of the sguelch
sdjustment  potentiometer YIIGE seis the mput o the souelch amplifer, The sguelch amplifier 35 ntermal to
(100 aod its outpur i: fed o an rectifier and souelch derector, The output on ICIKED pinld signals  the
micropracessor 103 with a lowlV) to unmute the radio. The audio = unmoted by the microprocesser 10301
perd] switching to a low OV thus hiasing on Q306 The audio is thes routed to the awudio amplifier 130 via
the wolume cantro]l VIREH

Receiver Adio Cirouit
The detecrer's audia output also iz fed to the tonellT0S5) low-pess filter 10305, Then the autput of the
Tow-pazs filter is applied to the sguanng circult KCEED and finally o the microprocesser IE3H pnld34 [or

cecoding.

Another branching of the detector oulpul feeds the aodic gh-pass filter ICEHAA B via [CEM. The oucpac
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o T othe putho high-pass lter feeds the volome control VI, From the wiper arm on the walume contral, the

audic routed o pind, the inpui to the audio power amphiier T3, The output of the audio power amplifier is
rolbed thiough the earphone jack 1302 to the infetnal speaker SR201,

BATTERY SECTION

The battery comnects to the contzct pins on hoth sides end of the radio. The positive terminzt of the bettery
connects o the ONADFF Volume Control switch (VRS and the oegabive termunal connects to the chassis

prond.

Battery woltage status is monitored by the microprocessor 030 pin2 through B3ET-H38% The upper right of
LA s bhinking the low-batterv-sign, when the battery voltape s below the presel valae
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