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SPECIFICATIONS®

Size:

Haight:

Cabinet:

Power Requirements:

Antennas

Input Impedance:

Sengitivity:

Channels:

Froaguency Ranges:

Scan Rale:

fudio OQutpuat:

T x 3% % 8

4% 1bs.

Vinyl-clad stesl

117Vac 50-60 Hz 11W; or 13.8Vde BW
Talescopling antenna electronically
tuned for all bands (supplied)
Connector provided for outside antenna.
50-70 ohms

H and L, bands $5KHz deviation -
LBuv/12db SINAD.U and T bands
slightly less.

10 with synthesized circuitry - no
crystals required

T.ow Band 32=50MH=
Ham Band 1l46-148MH=
High Band 148-174MHz
TTHE Band 450-470MHzZ
UHF "T" Band 470=-512MEz

Plus: Gow't THFP 416-450MHz
roproximately 20 channels per second

2W Peak 8 ohm Load
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Figure 1 is a block diagram illustrating the main elements
of the Bearcat 210 receiver. From a single antenna input,
Low/High VHF (32-50MHz, 146-174MHz} and UHF frequencies
(416MHz-512MHz) are coupled through separate track-tuned
R-F amplifier and mixer stages to a common I.F. (10.8MHz).
A second oscillator (10.4MHz) is used for mixing down to a
400KHz second I.F. befors the signal is limited and demodu-
lated. The recovered audio is then coupled to the audio
amplifier and also filtered for proper squelch activation.

The local oscillator signal is derived from a phase-locked-
loop synthesizer. The vCD (Voltage-controlled oscillator)
frequency is divided down by a programmable counter which is
preset from memory and compared to a reference frequency.

any freguency or phase difference produces a corraection slgnal
to change the VCO tuning voltage. This tuning wvoltage then
forces the VCO to oscillate at the fregquency reguired for the
counter to produce an output that is in phase with the reference
frequency. Thus, chanoing the modulus of the counter will
change the frequency of the VCO. In order to increase the
range of the counter, it is prescaled by 15 to 16 on all

nands and the VCO is mixed with a 133MHz oscillator on High
Rand and VHF to achieve the higher frequencies required.

F'or UHF, the VOO is then tripled to obtain its proper local
osclllator frequency.

The frequency program is entered from a decimal keyboard

inte a microprocessor where it is multiplexed to drive the
display and decoded to enter the proper binary code in memory
ter control the synthesizer,
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B=1" SLCTION

UHE :

Referring to the Bearcat 210 schematic diagram, the UHF
signal is coupled from the antenna through D1, a pin dicde
forward biased through R2Z, and then through €1 and £2 Lo

bhe first B=T tuned cirecuit of €11, YWC3 and L3. The nproper
DC tuning voltage is applied through R14 to VWC-3 so that
it's capacitance in seriesg with 11 resonates with L3 at

the programmed freguency. The UHF signal is kthen coupled
through €13 to the B-17 input (pin 5} of IC-1 (MNEST7-801).
Beferring to figure 2, ths UHF frequencies are amplified

and brought out through pin 15 with an output load cof L8

and RE8. MNote that the tripled escillator fregquency is alsc
present at this output. The amplified signal is again
track-tuned by C67, VVC-5 and Cl6 with the tuning voltage
through R3. The lead length on Cl6 is acting as the inductor
for this tuned circuit. The UNF and tripled oscillator
signal is then coupled through R15 and CE8 o pin 14 where
they are mixed down to an I.F. freguency of 10.8MHz at pin
12 with the tuned I.F. circuit (T3) as the load.

VIHE :

The High Band freguencies are coupled from the antenna
through D1, forward biased by Bl, and then Cl, L11-C5, and
C6% to the first R-F tuned circuit. 065, L11, and C50 farm
a trap to keep UHF frequencies out of the VHF circuits. The
High Band is track-tuned with L4 and the series gapacity of
C3 and VWVC-4 wvia the tuning wvoltage through R9. Note that
D15 is forward biased through B4 which grounds T4 through Cé
to provide the proper inductance for tracking on High Band.

The Low Band freguencies are coupled through L1, C5-L11, and
0% to the first tuned circuit. MNote that D1 is not forward
biased . .the antenna loading coil L1 matches the antenna to
the- radio in Low Band. D15 is alsc turned OFF in Low Band
removing the AC ground from L4. The tuned circuit therefore
consists of the series inductance of L4 and L5 and the series
capacity of C3 and VWC-4.

The Low and High Band freguencies are then coupled through

71 to the BF input {(pin 8) of IC-1. These signals are amplified
and brought out on pin 9 along with the oscillator signal. At
this output, the second track-tuned circuilt is composed of L3,
L10, €17 and VWVC-6. ©On High Band, D11 is forward biased to
ground L9 through C15.

The amplified signal and oscillator signal are then coupled
through C20 to the-VHF mixer input (pin 10} of IC-1 where they
are mixed down to the 10.8MHz I.F. output freguency.

-3-
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The Voltage Controlled Oscillator consists af dual MOS
transistors within IC-1. The oscillator frequency is
determinaed by the external tuned circuit at the input pin
3 (€7, L7, L6, YWC1, vC2).

On High Band or UHF band, D14 is forward biased by R5 or R6
respectively, grounding L6 through C9. On these bands, the
inductance of L6 resonates with the series capacity of C7
and VYWC's 1 and 2 to provide the oscillator Frgquency range
from 135 to 167MHz. The high inductance of L7 is almost
negligible at these frequencies since it is in parallel with
L& through 7.

On Low Band, D14 is not forward bilased and L6 hecomes negli-
gible due to the high series inductance of L17. The Vo
frequency is now determined by L7 and VVC's 1 and 2 to provide
the VCO range from 21 to 40MHz. The DC current source for

all bands is through L6, R11 and L17.

TRACK-TUNING:

The tuning voltage versus frequency curves, produced by both
VCO ranges, are used as the reference for track-tuning all
E-F circuits.

The Low Band VCO curve (figure 3) is applied directly to VVC's
4 and 6 through R50, R9 and R18 for tracking the Low Band R-F
circuits:

The High Band tuned circuits require a different slopz for
LraclJﬂq than is produced by the vC0 {See figure 4}). This
is accomplished by 92 which conducts only in High Band oper-
ation to offset the tuning voltage. When the VD voltage is
below 9 wolts, 02 is sourcing current through R50 and R51 to
lncrease the tracking voltage to VWC's 4 and 6 through 29 and
R18. When the VCO voltage exceeds 9 volts, Q2 sinks current
through R50 and R51 to reduce the R-F tracking voltage.

For tracking the UHF cirecuits, the tuning voltage level re-
gquired iz less than the VOO wvoltage. This is provided by
D5 and voltage divider R56 producing the offset is shown in
figqure 4,
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From the mixer output at pin 12 of IC-1, the 10.8MHz TI.T7.
Freguency is passed through two guartz crystal filters

(FL. 1 & 2) to provide selectivity. These Ffilters establish
T.F., bandwith {(15KH=zZ) .

The I.F'. then goes to pin 16 of IC-2 (NBE53101) for mixing down
to the second I.F. {(Refer to figure 5). Thes second cscillator
is within IC-2 and controlledby the external crystal Yl.

This 10.4MHz oscillator is internally mixed with the 10.8MHz
I.F. input to produce the 400KHz second I.F. at pin 3. The
Ad00KHZ T.F. is coupled threugh the double-tuned I.TF. trans-
former T4 Lo the I.¥, amplifier input at pin 5. The I.F. is
then limited and demodulated with the recoverad audio outputb

at pin 9. T1, R23 and C23 provides the phase shift to halance
the demodulator.

ATTNTO

The recovered audio at pin 9 of IC-2 goes through the low-pass
Filter R26 and C29 bhefore being coupled through C28 to the
volume control R3E1. RB4d and C47 then form a second low-pass
filter at the inpul of IC-3 which provides amplification to
drive the speaker.

POWEER. SUPPLY ;

The woltage supply for the Bearcat 210 is developed hy the
full-wave rectifier ecircuit of T2, D8, and D9. This davelops
16 volts, filtered by C48 for supply to the aundio (TC-3) and
display drivers.

The 10v/6v Reg. supply i1s shown in Fig. 6A.
Rea 270

RET
cEK2%

UNREG
=Y

REB —
IOK 2%




POWER SUPPLY (continued)

The un-requlated 16v is regulated by 08 to 10v. The input
to the base of 08 determines how much 08 is turned on or
aff. The op-Amp in IC-5 compares the two inputs at pin 5
and pin 6. Pin 6 is the Zener (D27) regulated 6v reference
and pin 5 is the 10v regulated output divided to 6v by

RET anrd R&E. TFf the output of 08 at the collector is low
the OP-Amp turns on 08 harder thus raising the output until
it reaches 10v. Rb6& assures proper starting of thisz circuit.

The 6 wolts regulated by D27 is used as supply voltage for
Ic-2, 7, 8, %y 10 and 11. The 10 wolts regulated by 08 and
IC-5 is used as the voltage supply for 3, IC-6, IC-12 and
IC=13. A 92 volt source is derived from +10 through RS0
For IC=1; Ql; Q2; O&; Q6; Q% and Q29.
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SOUERLCH

The Bearcat 210 utilizes 3 squelch systems. The first is

the conventional noise squelch system which iz used to un-
squealah the radio when a carrier is received causing noise
quieting through the system. The second system will sguelch
the receiver if a transmissicon is received containing a con-
tinuous 2EHz tone such as that used for marking the mobile
telephone freguencies. The third is a system to permit the
receiver to unsquelch only when a receiver signal is at the
proper frequency thereby preventinog the receiver from respond-
ing to adijacent channel freguencies of sufficient strength to
produce noise gquieting in the I[.T7. system. This last system,
in the SEARCH mode, prevents signals of sufficient strength
from stopping the receiver at an adjacent frequency prior to
the time it reaches the active channel.

MOLSE S50OUELCH:

The noise sguelch system uses an operational amolifier within
IC=-2 as a bandpass amplifier. (refer to figure &}). The
resonant freguency (8.5KHz), ©, and gain are determined hy
external components R24, R25, R27, C26 and C27. It is necessary
to usa this high frequency noise so normal audio frequencies

do not activate the sgquelch syskem.

When no transmission is being received, the high frequency

noise (8.5KHz) is amplified by IC-2. The noise is then coupled
through €30 and detected by D2 to produce a negative voltage
which is filtered by R28 and €31. This negative voltage is

then applied through R86 to pin 12 of IC-2 which overcomes the
paogsitive bias vrovided by the sguelgh control R30 through R87
and R88 to pins 1 and 7 respectively of IC-13 which are both
normally high (+9 wolts). With the wvoltage at pin 12 below

the turn on level (due to the negative voltage from the detected
noise) pin 13 voltage will go high to permit the receiver to
scan and pin 14 will be low shutting off the audio at the

volume control R31. When a signal is received, the resultant
1.7. produces noise quieting through the system which reduces
the B.5Kilz noise amplified by IC-2 thereby reducing the negative
voltage level from the detected noise. This reduced negative
level permits the positive bias of R30, R87, and R88 to reach
the turn-on level at pin 12 of IC-2 which foreces pin 13 to go
low to stop scanning and shuts off the pin 14 output to enable
the audio to reach IC-3 for amplification.




2EH=z TOWE SQUELCH:

The 2KHz squelch system uses one of the two op-amps within
TC-5 in an active filter arrangement. Referring to figure
6, the gain, bandwidth and frequency are determined by C56,
£57, R3S, R7l, and RY3. R73 is adijusted to make the gcircuit
resonant at exactly 2KHz. The narrow bandwidth provided by
TIC-5 is required to prevent audioc freguencies near 2KHz fraom
triggering the sgquelch svstem.

When a signal is receiwved having a modulation freguency of
2¥Hz, the amplified signal at pin 1 of IC-5 iz coupled through
C55 and R70 to C51. WNote that the cathode of D4 is biased
at a +1.9 volt reference. If the output of IC-5 is less than
5.2 volts pegak-to-peak (1.8 wolts r.m.s.), the positive peaks
will be less than 2.6 volts so D4 does not conduct and the

average DC at €51 is 0 wolts. 1If the 2KHz output of IC-5
exceeds 5.2 volts, peak-to-peak, the positive peak (+2.6 volts)
will be limited by turning on D4. Since the negative peaks

are not limited, a negative DC voltage is developed across

C51., When the neagative wvoltage on C5]1 becomes less than .7
volts below the bias on pin 12 of IC-2, D13 will eonduct causing
the voltage at pin 12 to go low forcing pin 13 to go high to
resume szanning and pin 14 goes low to shut off the aundio.

FREOUFENCY DETECTOR SOURLCH:

The purpose of this circuit is to keep adjacent channel
activity from unsguelching the radio. This would happen in
conventional scanner radios in the presence of strong or
interfering signals. This cirecuit will not let the radio
unsgueleh if the signal is more than 7EHz from received
frequency.

The voltage comparator window is set up in IC-13. The upper
voltage limit is on pin 5, the lower voltage limit is on pin 3.
These wvoltages are established by B538, B57, R79, and RBl. If

a voltage abova the upper limit or below the lower limit appears
on common pins 3 and 6, the cutput of pin 1 or 7 will go low.
This reduces the wvoltage at pin 12 of IC-2 forcing the receiver
to continue scanning. The wvoltage is within the limits ©oF
"withiin the window" both outputs will be high. With both
cutputs high in normal operation, the squelch contrel R30 is
used to set the blas for pin 12 of I€-2. If these outputs

are high and other sguelch conditions acceptable the radio

will he unsguelched.

The discriminator GUtput (IC2 pin 9) develops a d.c. voltage
which is inversely proportional to frequency. The slope of
the discriminator is approximately .18 volts/KHz (from the
center frequency) and has a dc  offset of 2.75v. dg. This
voltage is filteredhy R54 and 72 and serves as the window
detector input.

- -
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SYNTHESTZER

The Bearcat 210 synthesizer consists of a Voltage Controlled
Oseillator (VCD) which is mixed down by 133MHz (H-U/T) and
prescaled hefore division by a presettable counter controlled
From memory. The output of this divider is compared to a
reference freguency producing an error signal for a loop
filter to compensate the VCO voltage to correct the fregquency.

MIXTER:

Referring to figure 7, the VCO signal is taken from pin 1 of
1c-1 and buffered by an emitter follower stage Q29. It is
then coupled through C41 to 01 which serves as a 133MHz oscil-
lator controlled by Y2 and as a mixer. Q1 is biased for oper-
ation as an oscillator and mixer only in the H or U/T Eands by
R61 or R60. Since the lower freguency range of the Low Band
VCO reguires no mixing down before the prescaler, 0Ol serves
only as a buffer stage. In B or U/T Bands, Ll4 permits only
the different frequency (VCO-133MHz) to pass through to IC-6.

PRESCATER:

The input at pin 2 of TC-6 (WC57902) is divided by 15 or 16
with the output at pin 11. The division is by 15 when the
control input pin 6 is HIGH and by 16 when LOW.

+ N,

The preascaler ocutput is connected to pin 7 of IC-7 (NE25702)
to clock the = ¥ and 12+4A counters. MNine memory hits are
used for presetting the ¥ N counter and four for the 12 + A
counter to provide the proper division at the programmed
frequency.

Initially the 12 + A& counter output is HIGH and the + N and
12 + A counter is clocked once for each 15 clocks at the
prescaler. When 12 4 A is reached, the oukput goes low to
allow the prescaler ko divide by 16 until the divide by ¥ has
reached its full count of 512 = (29).

The + N advances 12 + A times when the prescaler is dividing
by 15 and the remainder (512 - M — 12 + &) when the prescaler
is dividing by 16. When the = N has reached full count, it's
output goes high to reset itself and the 12 + A counter to
gtart over again. The total division by prescaler and = 3

is therefore:

15 (12 + A} + 16 (512 - M — 12 + A) Fguation 1
Simplifyving, = 8180 - 16 M + 31A Fquation 2




PHASE COMPARATOR:

The reference frequency for comparison with the <N output is
derived from the 10.4MHz oscillator in IC-2 controlled by Y1.
the 10.4MHz signal is coupled to pin 16 of IC-6 where it is
divided by 4 for an output of 2.6MHz at pin 11 for an input
at pin 5 of IC-7. The 2.6MHz signal is then divided hy 520
for LOW or HIGH VHF and by 624 for UHF controlled within TC-7
by the U bandswitch information in memoryv. This provides a
freguency of 5.0KHz on LOW and HIGIH bands and 4.16667KH=
(4.16667 x 3 =12.5KHz channel spacing on U/T band) on UHF

as a reference for comparing the + N output in the fregquency
bhase comparator.

The phase comparator provides a tri-state output at pin 3 of
IC-7. This output will go low when the VCON and the
= N output , is low in freguency. When the VOO ig high in freg-
uency the output will go high. When both are in phase, the
phase-comparator has a high impedancs ocutout.

LOOP FILTER:

The phase comparator outpubt is filtered and amplified by TC-4,
Rd&, and R47 establish a 3 wvolt bhias on pin 2 of IC-4 to match
the bias on pin 3 provided by R36 and R37. The correction
pulses are applied through R34 and R35 and filtered hv C-54

to the inverting input of I0-4.

If the VCO is running too low in frequency, neqgative correction
pulses will go to the inverting input forcing the output DC
valtadge to go higher. ‘eanwhile, C36 in the feedback loop
charges to oppese the input change and hold the outpul at khis
new level. In the same manner, i1f the VIO runs to hich in
freguency, positive correction pulses from the comparator will
cause a decrease 1n the control voltage from IC-4 forcing the
VOO back down until the =¥ output 1s 1in phase with the reference
to stop the correction pulses. When the VCO is on freguency and
the comparator outpuk is a high impedance, the charge on C326
will hold the control voltage keeping the VC0O at that frequency.
Since the width of the correction pulse is dependent on the
rlegree of phase difference, the further the VCO is off freguency,
the longer will bhe the pulse to correcht 1t. D23 and D24 block
noise less than 1.4 volts peak to peak coming from the phase
comparator when its output is in the high impedance state.

~10-




VOLTAGE TRIFLER:

In order to achieve the voltage range required from the
loop filter for tracking the VLN and R-F gircuits, a supply
voltage of 25 wolts is required. This supply is derived
From the 03 voltage tripler circuit.

The 12 + A Counter output at pin 6 of IC-7 drives the base
of 03 through R75. This oukput, used for prescaler division
control, has a variable pulsewidth and a frequency of the
synthesizer refersence (5.0EHz L/H, 4.16R6TXHz U/T) .,

$3 is a MPS Al3 Darlington transistor having a minimum heta
of 5000 which amplifies the prescaler signal with R76 as
the collector leoad. A high B transistor reduces PLL noise
in raceiver.

Initially, C63 is charged ko 9.3 wolbs through D19 and C66A
iz charged to B.6 wvolts through D18 and D19. With a 10 wvolt
peak-to-peak oukput at the collector of 03, the charge on
C63 changes from its 9.3 volt reference to 19.3 volts peak.
This wvoltage is then detected by D18 ko charge C66 to the
peak wvoltage {(18.6 wvolts). This wvoltage then charges C64
through D17 to 17.9 wvolks referenced to the collector of 03.
With the valtage swing at the collector of 3, C64 changes
from the 17.9 wvolt reference to 27.9% wvolts which is detected
by D16 and filtered hy C65 to charge to peak voltage of 27.2
volts at the ocutput. This voltage is leaded down to about
25 wolts by the current drain of IC-4.

FREQUENCY PROGRAM CODES:

A5 discussed in the synthesizer description, the microprocesscor
derives a 15 bit binary code for each freguency program.

Thirteen (13) are used for presetting the + ¥ and 12 + A
counters and the remaining btwo for U and H bandswitch control.

Referring to equation 2 on page 9, we found the total divisian
by prescaler and + W to he:

8180 - 16 M + 31 A

in Low Band, with the VOO freguency equal to the referencs
freguency (5¥Hz) timas the prescaler and + division.

¥ (vCo) =(81B0 - 16 M =313) 5KHz Lguation 3

Since the VCO is 10.8Mlz below programmed fSreguency,

F - 10.8MHz = (8180 - 16 M + 31 A) 5KH=z Fguation 4

_'L_'L_




FEEQUENCY PROGERAM CODES: (continued)

Simplifying:

10,340 - 200 ¥ (MHz) = 16M 4 31 XA BEgquation 5

Where F is +the Low Band recelve Tregquency in Mz, and 16 M +
31 » is the memory binary code.

Since the High Band YCOD is mixed down by 133MHz:

Fo- 10.8MHz - 1334MHz = (8180 - 16M + 31 A) 5KHz Eguation &

Simplifyving:

36940 - 200 F (MHz) = 16 M + 31 A Equation 7

Where ¥ is the High Band receive freguency in MHzZ and 16 M +
31 A is the memory bhinary code.

The IHF VCO is trivled and uses a 4.18667KHzZ synthesizer
reference frequency, therefore:

F - 10.8MHz - 133MHz = (8180 - 16M + 31 A) 4,16667KH=z
A Eguation §

Simplifying:

40964 - BD F (MHz) = 1l6M + 31A Equation 9

The formulas deriwved; eguations 5, 7, and 9; permit calculation
of the memory program code (164 + 31 A) for any Low, High,

or UHF freguency. The result must be converted from base 10

to binary. These formulas represent the decoding done by the
microprocessor to derive the snythesizer codes. Example:

To find the binary code for a programmed
frequency of 162.55MHz, we use eguation 7:

36940 - 200 (162.55) = 16M <+ 31A
4430 = 16M + 31A

M A a0

4430 = TODOIOL00 T110, i

=] 2=




BANDSWITCHING :

The bandswitch data from memory is brought out on pins 2
{H} and 20 (UY of IC-7. When H is Low for High Band oper-
ation, base current for Q6 is supplied through D21 (7.5V
Zener) to turn it on for 9 volts at the collector. Simil-
arly, when U is low, @5 is turned on through D22 giving 2
volts at the collector for THF operation. When H is HIGH
(6 volts) for Low Band or UHI, D21 does not reach its Zener
voltage prohibiting current through it, thereby shutbing
off 06. 05 is shut off in the same manner when U is HIGH
for Low and High Band operation.

_.13_.
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MICROPROCESSOR

KEYBOARD ENTRY AND DISPLAY:

IC-12 is a custom microprocessor I.C. (NB73303) programmecd
to accept a decimal keyboard input and convert it to the
apprepriate binary code for synthesizer control and to
decode and multiplexthe information for segment scanning
of a 10-digit seven segment display.

The decimal keyhoard is used to control data inputs ®2, K4,
and X8 of the microprocessor hy decoding the time sequence
of pulses from the segment scan outputs when each key is
depressed. The information in the calculator is multiplexed
to ground segment cathodes of each required 7-seoment digit
during the seguential strobino of the anodes to display the
proper fregquency. The cathodes are grounded through their
associated driver transistors (019-028) and 180 ohm resistors
(R45 array). The anodes are driven hy 0Ql1 - 018 through R49.
The R44 array consists of 22K resistors at the base of each
anode driver to insure the shut-off of that device when its
controlling segment scan output is low,.

PROGRAMMING 2

The segment scanning outputs are used in multiplexing control
data for the synthesizer. The microprocessor converts the
input data to the proper binary code to control the synthesizer.
Referring to figure 7, when a frequency is entered through
the microprocessor by depressing the "E" key, the D11 output
at pin 6 will go LOW. The output of Wand gate 1 (BIL) is
therafore HIGH controlling one input of gates 4, 6, 7, 10,
12, 13, and 15. With a HIGH level at one input of gates &
and 7, the output from the segment ®© and ™ lines are used

to set and reset the Quad lateh of gates 6, 7, 8, and 9 to
produce the code required for the orogrammed frequency.

At the same time Segment D goes LOW and segment C has a high
pulse for one Ms=zc. to set the READ/WRITE uatch of gates 13,
14, 15, and 16 LOW. This low FEAR/WRITE level at pin 19 of

IC-7 permits the internal shift register to accept the input
data and enter it intoc memory.

Meanwhile 15 clock pulses are applied from segment @ through
gate 4 to pin 17 of IC-7 to clock the data into the shift
register. This write operation reguires about 60 msec.

After data has been entered into memory (60 msec.), D11 will
go HIGH again for about 1 msec. and DIl LOW to reset the

~1 4=




PROGRAMMING : (continued)

PRAD/WRITE latch of gates 13, 14, 15, and 16 HIGH for READ
operation. After this pulse has occurred, D11 will ao HIGH
again to permit an additonal 15 clock pulses from segment &

to pass through gate 4 to ~lock data from the memory shift
register. With segment P LOW to produce a HIGH at one dgate

3 input, the data is clocked through gate 5 on positive clock
pulses from segment G to the other input aof gate 3 which passes
the data into the microprocessor shift register through control
input KL (pin 5). This data is then decoded and multiplexed

+o drive the display and verify the proper memory prodgram for
the frequency entered. This read back operation requires about
40 msec. after which D11 returns HIGH and the microprocessor
ragsumnes i1ts segment scanning operation.

The memory supply wvoltage at pin 22 of IC-7 is a 2-volt level
from pin 9 of IC-6. Since V5§ of IC-7 {pin 1) is 6 wolts,
pl1l is rewverse hiased and the 1.6 volf battery is not used.
When power is off and VSS is at 0 volts, the hattery supplies
-1.6 voltse +o the memorv through D10 to retain the Drogrammeac
data.

1f a frequency or search limit is programmed which is not within
the hand limits of the synthesizer, the microprocassor will not
accept the data and displays an T to indicate an errar in programming.

The microprocessor ragiires a fast VCC rise time in order to
PRSET properly and avoid gliches which could create invalid
control data during the transition resulting in memory loss.
This rapid power-on time is accomplished by D28, n1ol, and Q30.

when the 10 wvolt supply is rising, 030 is turned off since there
is no base current through D28. When the 10 volt supply

reaches 8.9 volts, D28 regulates its cathode woltage to 7.5
volts providing base current for Q30 to switeh it on supplying
VOC to the microprocessor through D25.

SCAN:

With N1l HIGH, K1 serves as a scan control inout for the micro-
processor. When the receiver is squelched and a HIGH squelch
level is present from pin 13 ol IC-2 at the input of oate 2,

the segment P strobe is passed to an input of gate 3 with the
other input HIGH due to a LOW at the DATA input of gate 5. This
strobe from gate 3 then controls the K1 input to instruct the
microprocessor to scan if the scan key has been depressed.
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SCAN: (continued)

The scan operation consists of grounding the digit cathodes
for segments A,B,C,D.E, and F sequentially for each complete
segment scan sequency (approximately 50 msec.) thereby pro-
ducing a display of "rolling zeros" from left to right. Mean-
while D11 goes LOW at the 2nd of each segment scan sequence
(after segment P} with segment A output inhibited, to permit
11l to set gate 10 HIGH when the next segment B strobe occcours.
After inverting by gate 11, this scan signal is differentiated
by R74 and C76 to trigger the clock input (pin 15) of TIC-7.
This clock advances a decade counter controlling a 1 of 10
decoder to address the next memory line. When segment B goes
HIGH (4 msec.) D11 returns HIGH to begin the seoment scan
seguance for the next digit.

After the segment scan Sequence is completed for the last digit
{0L0} and D11 goes LOW, the segment A output goes HIGH to produce

a LOW pulse from gate 12 to reset the decade channel address
counter to channel 1 through R42 at pin 9 of IC-7., This provides
synchronization with the active memory channel and the correspond-
ing digit activated in the scan sequence.

When a signal is received,setting the sguelch output of IC-2
(pin 13) HIGH, gate 2 permits the next segment P pulse to pass
through to gate 3 which has one input HIGH ko produce a LOW at
the K1 input. This stops the "rolling zero" scan and sets D11
LOW to permit gate 4 to transfer 15 clock pulses to the memory
shift register. This transfers the data through gates 5 and 3
into K1 where it is entered into a shift register for decoding
and multiplexing to display the active freguency and channel.
This data transfer operation from memorv requires about 40 msec.

In the manual mode of operation, the frequency and channel
information is ceontinually displayed with each successive
activation of the MANUAL key setting Q11 LOW permitting a
segment B scan pulse through gates 10 and 11 to advance the
memory address along with clock pulses from segment G through
gate 4 to clock the new data through gates 5 and 3 for display.

DELAY AND LOCEOUT:

The Bearcat 210 microprocessor (IC12) utilizes an internal
memory Lo sbore 2 bils per channsel in additon to the 15 bits
stored by the memory in IC-7. These additional bits controlling
scan DPELAY and channel LOCKOUT are entered into the micropro-
cessor memory with activation of their corresponding kevs.

The DELAY function instructs the microprocessor to wait about two
seconds after the scan control at gate 2 goes HIGH,;allowing the
segment P strobe to pass throuch gates 2 and 3 to the Kl input
before resuming the gcan aperation. ©On "sinplex” communication
systems, using a common freguency for bhase and mobile, this
feature allows time for a reply before scan is resumed.
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DELAY AND LOCKOUT: ({(continued)

The LOCKOUT function instructs the microvrocessor to bypass
undesired channels in its scan sequence.

Both LOCKOUT and DELAY are recalled and entered into the micro-
processor shift register along with channel and frequency
information for display. The delay function is symbolized

on the display by a small square in the first digit lecation
and LOCKOUT by a dash in the fourth digit location from the
left.

Successive activation of DELAY or LOCKOUT kevs alters the
program state for that function. Sinece DELAY and LOCEOUT
data are not stored in the memory in IC-7, this information
is lost when power is turned off.

SRARCH :

The 210 microprocessor includes the capability of searching
frequencies between any programmed limits of each band. When

a frequency is entered intec the microprocessor register through
the keybeard and the LOWER limit kev is depressed, the data is
stored in the microprocessory memory and used to reset a 13

bit binary oounter. When a frequency is enteraed for the PPEE
limit, it too is stored in memory and used for presetting the
counter.

When the START key is depressed, D11 goes LOW to set D11 HIGH
permitting 15 clock pulses from the segment 5 output to pass
through gate 4 to the memory shift register. Meanwhile the
memory PEAD/WRITE control (pin 19) was set low when D11 went
HIGH by the segment D lins geing LOW at the same time and
segment C supplying a positive pulse for 1 msec. to set the
Latech of gates 13, 14, 15, and 16,

With the READ/WRITE control LOW, the low search limit frequency
code is transferred through seament B and I' outputs and decoded
by the guad latch of gates 6, 7, 8, and 9 to be clocked into
memary by the 15 clock pulses from gale 4. These clock pulses
are also used before inversion by gate 4 to permit the data to
pass through gates 5 and 3 to the K1 input where it is entered
into the microprocessor shift register.

When D11 goes HIGH at the end of the WRITE time, the date in
the microprocessor shift register is Aecoded for fraguency
display and the READ/WRITE control goes HISH to allow the new
memery data to control the synthesizer.
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SEARCH: (continued)

This seguence is repeated with the microorocessor binary
counter counting down one bit at a line from the low fre-
quency search limit code to the high limit code.

The 50 msec. WRITE time and 50 msec. READ time for =ach
frequency permits a search rate of 10 freguencies per
second. After the microprocessor counter has reached its
high frequency limit (lowezt code), it is reset to the low
frequency code to rzpeat the search. The seguential count
of the binary counter in search can be stopped at any time
to display the fregquency by depressing the HOLD key. The
search operation with the programmed limits may alsoc be
moved for use in ancother synthesizer memory channel by ad-
vancing to that channel with the MANUAL kev and depressing
START to continue the search sequence. The last search
frequency present before changing channels will remain in
memory on the original search channel. Since the search
limits are stored only in the microprocessor, these instruct-
ions are lost when power is turned off,

=] 8=
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SYMPTOMS & CURES POR BC 210

SYMPTOMS

R. I, Difficulties

L BRand

H Rand

Moo 1/ Rand

Mo L & H Hand

L Band weak

H Band weak

U/T Band

I, & H Band weak

Low end of L Band won't oscillate

High end of L Band won't oscillate

Low end of H Band & high end of
/T Band won't lock in

Low =2nd of H Band won't lock in

H & U/ VOO won't adjust

Won't receive strong signals

2ke trap doesn't work

Ho
Ho

Unit Dead - Mo display or audio

Squelch Difficulties
o I.T.

Will not sguelch
Will not an-saguelch

Audio Difficulties

When scanning unit has audio
Mo Adudio
Distortead

andio

Power Supply Difficulties
6 Volt High or Low

10 Valt High or Low

16 Volt High or Low

25 Volt Low

Display Difficulties

In search mode the readout
High or Low

Mo Display

reads

Missing one seoment in all digits

Missing one segment in one digit
Missinog one digit

22

CURES

05, D22
026,
r:!S.r
05,
o=
02,
TE—1
FE=]
L17 should bhe a 33uh
I¢=6 {heat sensitiwvity)
Add a 3.3PF to 15

Q6 »
o1,
D22,
04

ol1,
bl5:,
IC-1

b5,
Dl

D21,

Tl

Change 8 to a 15pPF, ¥1

oL, Y2

Check IF alighnment, ICZ
hAdust TLl, R73, replace IC=5
T2, IC~3, TC-5; D27, 0B
I¢-2, FL1, FL2, T3, T4

J:(:“'z F UE

TE=2

Io=2

LE=3

TC=3

Ic-5, IC-6, D27

IG-5, 06, B2Y

IC-3, IC-5, DB DB

vl, IC-1, I2-6, IC=7, 03, Dl&§, D17
0l.8, D18

IC-13, alignment not correct
Yl ¥2

Mlex strip from display te circuit
bhoard, power supply voltags not

gcorraect. It=12,

0l1l, Q12, QL3, Nl4, (15, 0l6, 017,
018, flex strip

Display

Dl9, 020, Q21,022, Q23, 024, 025,
026, 027, 028, flex strip, IC-12

{replace if not)



Program Difficulties

Won't orogram

Won't held program on all channels
Program advances one channel
each time channel one is passerd

Won't scan

No Man Scan
Mo Lock-=-oul
HNo Delay

Mo Search

IC-&, IC-7; IC-8, IC-9, IcC-10,
IC=-1T, Ic=-12 =

Battery, Battery contact, IC-7
Theck for difference in pulse
height from pin 10 of IC-11 and
pin 9 of IC-7.

Same height change IC-7,

Mo pulse changs IC-1]-

IC-8, IC-12, Kevhoard

011, Keyhoard
Kevboard
Kevhoard, IC-12
Hevboard

{*) MNote: When entering a valid program check pins 17 andl9 of IC-7
for a downward pulses, check pin #18 of IC-7 for upward

pulses,
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CAPACTTORS
PART NUMBILTR DESCRIPTION FLECTRA NUMBER
Ch8 B2pf 10% Cer. NPO 2A05-000
5 2.2pf :.25pf NPO Cer. i2103-022
G2, T50 3.3pf 5% NPD Mini CTJ01-033
cd, C42 Spf 5% NPO Cer. C101-050
Ces 6.8pf 10% NPD Cer. C102-068
67 8.2pf 5% NPO Cer. 2101-082
Cll, C49 10pf 5% MNPO Cer. C101=100
3 10pf 10% NBO Cer. glL02-140
Eiy: B3] 15pf 5% N1G0 Mini CJ03-150
C38, C40 15p® 5% NPD Cer. C101-150
c8a, C83 22pf 10% WPO Cer, Cl02-220
c8 33pf 20% MPO Cer. C1l04-3310
€75 39pf 5% MN150 Cer. 2L10=395
C24 47pf 5% M50 Car. C110-470
213, CE&8 47pf 5% MT750 Mini 30T =470
241, €73, T2 100pf 20% Y5F Cer. C133-101
26, 227 470pf 10% Y5F Cer. C132-471
Chy C9, CLl5, C74, CE87 4T70pf 20% VY5F Cer. Cl33=471
c3, Cl7 L001mE +80-20% 25U Mini CT13-102
€Cl, C10,; €14, Clé, C20 .001mE Z5U SV Cer. C345-102
C38, 243, C45, C62,C8%6,078
C29, C47 .002mfE 20% E5U Cer. C305-202
56, CFF .0033mf 10% 7Z5P Mylar C503-332
c76 L005mE 20% &G0 Cer. C304-502
€19, Cc28, C30, c44, .0Imf 20% Z50 Cer. C304-103
CBE3, £59, 077
Bl 047 10% Mylar C503-473
c21 05mf +80-20% 251 12v Cer. C320-503
c2z, C6Ll, €41, C85 LAmf +80-20% X5U 12v Car. '©331-104
C35 «1mf 20% lé6v Z5KU Cer. C302-104
C3l .22mf 20% 10v Tant. C602-224
36 .47mf 10% Z5P Poly C503-474
C37, €54, €82 .47 20% 35w Tant. CeNe=a474
246y C51,; 637 Cb4, 2.2mf 20% 25v Tant. CROE-225
c65, €66, C79
c7n LOmf 20% 6% Tant. Cha0l=-10nA
cel 22mf +100-10% 16w Elect. C733-226
Z32 22mfE 4+100-10% 10v Elect. C732-22h
52 100me t80-20% 1lév. FElect. CFR3I-10T
C33 47mf +100-10% lév Rlectk. C733-476
C34 220mE 4100-10% 1é6v Elect. CT33-227
C48 2200mf 25v Elect. CIN7=-2248
C25 1.7=-16pf Plastic Var. Cap. k=Rl B X
74 LN01mE 20% 750 50v. 0303102
Ca5 .01lmf 10% 35v Mylar >501-1603
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RESTSTORS

BPARET NUMBER DESCRIPTION

ELECTRA NUMBER

CARBON FTLM

All Resistors 1/4w, 10%
unless otherwise noted

F44 Tos. Network 8-22EKE FASA-201
R45 Fes. Wetworlk 10=180 Ea54=-901
R56 100k Trimpot (Piher PT10wv} RET71-502
R73 500 ohm Trimpot (Piher PTLOWV) BR71-503
R30 Pot 100K {Squelch) RC53-601
R31 Fot=switch 100K RC53-602
RG5 2.2M 1/2w 10% Carbon Comp. R214-225
49 18 ohm 1w 10% R30D5-180
RE6H 10K 2% Lw R3I03~-1013
ITMPIICTORS
L1 Loading Coil LB53-402
2, LlS Choke Laz21-8301
L3 Coll LASND-802
L4, 1D H=Band (Orange} LB53-503
5 TED L=Band (Blue) LBE53-403
L1l Choke 1 1/2 turn #22Awg LASD=-901
L12 Dga, Coil (Green) LB53-502
L13 Coll (Red) LAZ1-90n/
L1l4 Choke 2.5 uh. 10% LAL4-501
Llg Thoke LAZ0-501
Ll7 33uh.10% LEAG-303
T ouad Coil 400EHz LB53-301
Tz Power Transformer TR29-702
T3 IF Trans. (10.8MH=) TEEZ2=-003
T4 IF Trans. (400XHz) TRHT-801
SEMI-CONMDUOTORS
nl, 029 2M3563 NETE-901
02 Mot,.5PF7T92 Op76-101
03 MPS-R1 3 OR82-001
ah, O6, Q9, 019, 020 2wd4126 oC59-602
021, gz2, 023, 024, 025,
26, 027, 028
03 92PE 77A OB76-402
oll, 012, 13, 014, MP5-3393 DeS58-102
0l5, 916, 17, Q18
30 MPE-3640 NC59-201
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ARMI-CONDUCTORS

PART WNIMBER DESCRIPTION ELECTRA NIOMBER
pl, D2, D3, D4, D5, D6, IN-4148 DR73-602
o7, D12, D13, Ble, D17,
D18, D19, D23,D24,D25,D26
0B, D%, DZ%, D30 IN=-4002 DE70-301
D10 THN34A DERAB-401
Dll, Dld, BlSs MPMN-3401 DBEY3-101
D21, D2Z, D2B IN7552 (7.5v. 5% 400mw) DBTO-EOL
D27 ING233B 6v 5% Eener NDBR72-302
VVCl, WWo2, YWOo3, vwed, Siemens BR209 Tuning Diods NETO0=FN1
VS, WVC6 (matched)
IC1 NC57801 [(custom) NOET-801
Icz SC87807 or Motorola ™MC3357 NBLSZ~101]
I3 SGE/ATES {TBREZO NBEGE—-201
IC4 5C0T4012F (custom) ME6L-301
IS, T3 LM3GEEN NBT73-402
Ich NC57902 (custom) NC5T7=-902
2] B257-2 (custom) MB25-702
I8, I1Ic%, I1Iclo, IC1ll MC1L4A011CP MELGT=-901
IC12 ™ 09532 (custom) NET73I=303
MISC. ELECT. & MECH.
Kevboard BCS1-801
PCa Board Bn22-102
Plug Button {(&uto Mount Holes) HRAZ7-101
Antenna Insulator HAZ1-501
Mohile Mtg.Bracket HBZ23-402
Squelch or Volums Knob HE4G6-402
Battery Heolder Cap HBE61-401
¥ey Tops (indicate 4 or word) HC433XX
Front Panel HD11-301
Wrap Around, Nn1l-=-401
ntaenna Plug JR12-701
Antenna Jaclk: JR3E-201
Spzaker Jack JB47-401
Antenna MA13-802
LC Power Cord Moe4-703
DC Powar Assembly MBGEGAOQL
2 amp 3AG Fuse MAZT—602
Battery 1l.5v (Mallory 105123} MAG1-201
SPK1 Spealker MR33-202
Display [(BC-210) MC52-001
il 10.4MHz Crystal YA53-801
L1 10.8MHz Crystal Filter ¥A55-901
L2 10.8MHz Crystal IFiltaer VRGE0-101
W2 133MHz Crystal YA6E1-N01
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